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MICROSCOPIC PHAEOCHROMOCYTOMA
OF THE ADRENAL

BY

P. B. DESAI, Bombay.

Phaeochromocytoma or ¢ black - celled
tumour ” of the chromaffiin tissues of the
adrenal gland has aroused much interest
since L’abbe and co-workers drew attention
to the association of paroxysmal hypertension
with adrenal tumours in 1922, In spite of
its notoriety, phacochromocytoma remains
a relatively rare tumour, with only about
300 cases having been reported to-date’.
Probably the earliest report of a phaeochro-
mocytoma was by Berdez in 1892 He
reported a medullary tumour of the right
suprarenal gland. This tumour was vascular
and encapsulated, and was probably a
phaeochromocytoma. One year later, in
1893 Manasse® reported an adrenal medul-
lary tumour which had the definite histologic
characteristics of a chromaffin cell tumour,
probably the first authentic case. It is of im-
portance to realise that such tumours occur
not only in the adrenal meduila but in any
chromaffin tissues, e.g. in the carotid body,
and the organ of Zuckerkandl on the aorta
between the inferior mesenteric artery and
the bifurcation. The term * Phacochromo-
cytoma ” is usually reserved for tumours of
the chromaflin tissue occurring in or near
the adrenal gland. Tumours with histologic
characteristics similar 1o those of phaeochro-
mocytoma have been described in the brain,
carotid body and the sympathetic chain, but

are generally classified as “Paragangliomas”.
Tumours in the extra adrenal locations are
more likely to be hormonally inactive but
about two dozen examples are to be found
in the literature of an extra-adrenal tumour
exercising a vasospastic influence!'.

The incidence has been variously deter.
mined at 049, to 29, in all hypertensives?,
Graham using his own and Smithwick’s
figures calculated that 600 to 800 people die
vearly asa result of untreated phaeochro-
mocytoma. This fact soon  assumes
significance when we realise that this group
of patients represents potentially curable
hvpertensives, and failure to recognise and
treat their disease is indeed lamentable.
The diagnosis of phaeochromocytoma can
only be made if the possibility of its existence
is thought of.

Typically, a patient with phaeochromocy-
toma has JIulermittent bouts of severe
hypertension associated with headaches,
extreme nervousness, a feeling of pressure
or actual pain in the chest, rapid pulse, cold
hands and feet with or without purple
mottling of the skin, nausea, vomiting and
tremor. These symptoms are often followed
by profuse sweating. In short, the symptoms
are those of an excessive dose of epinephrine
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or norepinephrine. Unfortunately the
symptoms are not always typical and
phacochromocytoma may imitate closely
and be confused with essential hypertension,
hyperthyroidism, anxiety state, psychoneu-
rosis, diabetes mellitus, migraine etc. If
any of the above syndromes or symptoms
occur simultaneously with intermittent or
sustained hypertension a presumptive
diagnosis of phaeochromocytoma must be
entertained and the condition excluded.

The search for confirmatory evidence of
the presence of phaeochromocytoma should
begin with the physical examination and
serial recordings of the patients’ blood
pressure. An abdominal mass may rarely be
palpable. More often, palpation over the
site of the tumour will cause hypertension,
tachycardia and symptoms even if the
tumour itself is not felt. But even here the
evidence may be misleading, as phaeochro-
mocytomas have been found on the side
opposite  that indicated by palpation.
Postural tachycardia, postural hypotension,
and peculiar vasomotor phenomena such as
blueness of the lips, nose and finger nails are
not, unusual in this disease and their presence
should be elicited. Assessment of the Renal
Status is the next most logical step in
evaluation for two reasons. (1) It may
demonstrate the basis of hypertension.
(2} It provides information that enables the
surgeon to exercise intelligent judgement in
dealing with the kidney during surgical
exploration. A by-product of the investiga-
tion of renal function may well be the
localisation of the tumour on the intravenous
pyelograms. Laboratory examinations are
usually directed ar defining the degree of
hypermetabolism. An elevated fasting blood
sugar and elevated basal metabolic rates are
common features.

The conclusive proof of the presence of
phacochromocytoma rests with the demon-
stration of elevated levels of circulating

cpinephrine or norepineph:ine and their
excretion products in the urine. This is the
ideal but as yet, an Impractical test in most
institutions. The indirect approach to the
diagnosis  of phaeochromocytoma  was
indicated by Roth and Kvale in {945 when
they devised the Histamine Provocative
Test. A positive reaction js indicated when
the pressure rise is 60/40 mm. of mercury
above patients’ basal values. There is a
certain amount of hypotensive danger
associated if this test js performed with a
relatively low pressure to start with. This
test is not diagnostic as false positives and
false negatives do occur. A safer test is the
use of a drug that blocks the effect of
circulating vasopressor substances, Several
drugs have been used but Regitine (Ciba) s
considered to be the drug of choice and is
said to give correct result in 962 of cases.
An estimation of urinary catechal amines
the excretion products of medullary prcssm:

substances, js replacing the indirect tests in
most clinics,

Once the presence of a
toma has heen established,
ary problem of localisation arises. Palpation
usually affords minimal help. Retroperito-
neal preumography s considereq to
be of definite help, but there is,
vet, no diagnostic substitue
explaration,

phaeoc‘hmmocy-
the Supplcmcm-

as
for adequate

Case Report

A Hindu male, Aged 59, of stout and
butld presented himself with the fy
on {3~-1—1958.

pletharic
Mlowing o ymplaims

1. Paroxysmal attacks of headarhe and a ferling
of pressure in the head—duration | year
every day for the last 4 months,

P Inice

2. Unstable hlond pressure ;—1 year.

3. Pigmenation of the facr, particularly tip of
nose—-1 year.

L Vomiting an and off -8 months,
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Examinaton revealed the following :—
His-plood pressure was 180/95 mm. Hg.
‘There was a2 dusky pigmentation at the tip of
the nose and on the car lobules,
- Clinical examination of the abdomen, heart and
lungs was negative.
A suspicion of phacochromocytoma was eater-
tained and the case was further investigated.
GAAPH 1

Intravenous Urogram showed good  urinary
function. A rounded opacity persisied above the Ien
kidney.

Retroperitoneal Pneumography showed a very
well rounded shadow, presumably the phacochromo-
cytoma, above the feft kidney—(Fig. 1).

PRE- OPERATIVE BEWAVIOUR OF BLOOD-PRESSURE

120

{
104
aa o

401

BLOCO PACASURE ~ MM 7 3

40 4

LA

SATAL LEVEL c",;“ [

o

Graph No. I

Shows the pre-operative pres-
sure values during the atiack
and inermimion. The Regi-
tine Test was performed at
the height of a moderatcly
scvere attack as shown at o.

GATE

Routine Blood Pressure recordings were made
and records during the attacks were kept. The blood
pressure used to range from 225/133 mu. of mercury
to 180/100 mm. of mercury during the attacks.
His basal blood pressure was about 14080 mm.
of mercury. Attacks were frequent, twice or thrice
every day (Graph No. 1)

Routine Cardiugraphic and Pulmonary  assess-
ent showed only a mild coronary nsufhciency.

Eye grounds showed mild changes of retinitis.
His B. M. R. was + 99, and fasting blood sugar
O mg. per cent.

Routine Haemograms, urine and swol examina-
tions were normal.

The non-protcin Nilrugn‘n was 35 mgms. per
cent and urea 36 mgms. per cent, <lightly an the
higher side of normal.

The 17-—Ketosteroids and  hydroxyketosteroids
were normal,

An N-ray picture of the chest was normal.

A plamm film of the abdomen showed on (-
defined round opacity above the left kidnev <hadow

TR-1-58 | ze-1-¢h  28-1-86  26-1-

=]

8 T -)1-58

Fig. 1
Retroperitoneal Bneumography from the sacral region,
This shows a well defined rounded opacity above the
left kidney shadow. Presumably a *Phacochromacy-
toma,



4 THE INDIAN JOURNAL OF SURGERY

Tomography following the Pneumography, how-
ever, showed the same mass separate from the left
adrenal which can be distinetly seen in (Fig. 2), It
was thought that this was probably a juxta-adrenal
chromaffin mass giving rise to symptoms,

The Regitine test outlined in {Graph No. 11y,
was strongly positive for the presence of a circulating

Graph No. I

“The Regitine Test ”

Notable features are : A marked and sustained
fall in Systolic as well as Diastolic pressure.
The pulse rate is Lot appreciably altered.

SO00 PRESRME - wu W W

Vvaso-pressor substance, and gave confirmatory evi-
dence of the highest importance, ‘

With these investigations a presumptive diagno-
sis of a lelt sided phaeochromocytoma was made and
the patient was taken

] up for cxploration on
—2--19358,

Fig. 2

Tomographic  localisanon  after Ajr
Insufflation.  The feft Adrenal is seen
very clearly above the 1eft kidney.

ShAPY I

THE REGITINE EVALUATION
A MOOERATELY SEVERE ATTACK
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Operative Findings

The patient was explored by a left sided thoraco-
abdominal approach along the 1th rib.

There was no evidence of any tumour in the left
adrenal or juxta-adrenal tissues. The left adrenal
was quite normal in size and showed no surface
jrregularity or clevations. The lelt kidney showed
the presence of a solitary minute cyst.

The incision was therefore extended further in
the abdomen towards the right and the right adrenal
visualised. It was quite normal in siz¢ and shape.

The retroperitoneal tissurs in front of the aorta
were explored by palpation 10 climinate the presence
of an extra adrenal chromaffin mass, with negative
results.

However, the most important observation during
this exploration was the recording of immediate
clevations in blood pressure whenever the  left

GRAPY IT

above the kidaey region. It was only accidentally
discovered that there was a cartilaginous patch of
thickening on the pleural surface of the diaphragm
which was responsible.

The post-operative recovery of the patient was
unicventlul.

The blood pressure showed a sustained fall
(Graph No. IIT). Tt never rose above 140/90 mm.
of mercury except one (150/80 mm. Hg). He has
never had any more of those familiar attacks which
used to come on twice ar thrice every day with a
pressure rise of over 210 mms. of mercury. His
symplomatic improvement raised hopes that a
microscopic phacochromocytoma might have been
removed. These hopes were happily confirmed when
the histopathological sections were studied (Fig. 3a
and b). The section in low and high power shows
the distinct contrast between the normal and tumour
tissue ol the adrenal. The wmour cells are large
with clear cytoplasm, multinucleated and arranged

POST-OPERATIVE BEHAVIOUR OF BLOOQC-PRESSURE

200 NO ATTAGXS

100 4

-4
8

SLO0D PREISURE

- 8 A
H
& "

q

1
4‘.

h\

Graph No. 111

The post-operative behaviour of blood

pressure.  Since then the patient has no

L0 attack and the pressure has not gone
above 160)95 mm. of Hg.

7w is 20 bt E3 24 29 6 27 28
DATE

suprarenal area was palpated. From a l)asfal level of
120 o 140 min. of mercury Systolic ‘during anaes-
thesia) the pressure used to shoot upto ?00 to
270 mm. of mercury Systolic. This was pl’ﬁlSth][[\,‘
observed. A similar manipulation of the right
adrenal praducced no change in the blood pressure,

This significant observation led 1o the decision
to remove the left adrenal. although it appcared
nnrmal.

At exploration the most puzzling guestion was
what had cast the shadow in the X-ray picure

in cords and sheets. 'This is typica of the so-called
black celled tumour ar the phaeochromocytoma.
The clinical and pathological findings conform to
a nitety.

The patient was discharged on 1—3—1958,
12 days after operation. Since then he is being
regularly followed up to date. His attacks and
symptoms have vanished, The follow-up period now
amounts 1 6 months. He has not had even a single
attack. His blood pressure now varies between 140
to 160 mm. systolic and 80 to 90 mm. diastolic. He
can, with sufficient reason be called Cured.
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Fig. 3 (b}

Same field in high power x 220,

Fig. 3 (a)

Low Power Magnification x 110, This

histological pholomitmgraph show
clear demarcation between  the e
adrenal tissue on the top and mmuu:“t’:ma!
below. The tumour cells are large \:‘ :‘;
c[czf ¢ytoplasm, multinueleated ang arr l
ged in cords and sheets, Thia is typic. ““ﬁ;
the socalled black celled tumen. oo

Pha('()chr()nu ‘C)'tuma,
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Discussion

The incidence of a microscopic phaeo-
chromocyloma is difficult to obtain from
the literature. ‘This might be one of the few
cases il any recorded. Many phaeochromo-
cvtomas pass unnoticed and end fatally.

« If a defintlc clinical diagnosis of a phaeo-
chromorytoma has been made and if palpation of
an adernal sends the blood pressuve shoaling up
there ir definite indication for eemoval of 1hat

adrenal 7.
Summary

Phaeochromocytoma is a rare tumour.
The history is traced in brief. The frequent
failure in diagnosing it, i stressed. A
clinical and laboratory system of investiga-
tion to help in diagnosing this tumour has
Deen dealt_with at length. An interesting

case report of a microscopic phaeachromo-
cytoma in a mnermal adrepal and its
successful removal has been presented. The
importance of sudden elevations of blood
pressures, during manipulation of the
adrenal concerned, in betraying an invisible
phaeochromocytoma, within a scemingly
normal and innocuous adrenal is emphasi-
zed. This is a definite indication for removal
of that adrenal.

My thanks are due to my Chief, Dr. E.J.
Borges, M.5., F.R.c3. (Eng.), Surgeon, Tata
Memorial Hospital, for valuable suggestions
and guidance.

My thanks are also dwe to Dr J. C.
Pavmaster, F.R.C.S.E., D.C.0.Gv, Chief Surgeon
and Superintendent, Tata Memorial
Hospital, for permission to use hospital
records.
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KRUKENBERG AMPUTATION IN FOREARM STUMPS*

BY

BINOY CHAKRAVORTY, Calcutta.

Krukenberg operation in forearm ampu-
tation stumps is a German method developed
during the First World War. The object of
this operation is to convert the radius and
ulna into the twe jaws of a ‘crocodile’
forceps so that the resulting stump can be
used as *lobster claws’. This ¢forcepisa-
tion’ of the forearm stumps with full
preservation of the cutaneous sensibility
enables the subject to grasp things with
considerable strength and can be used even
for finer movements. The two forearm
‘fingers’ can be used as it is, usua.lly a
prosthesis is not used but an ordinary
rotational prosthesis is an excellcnt.help,
only the grasping cuff of the prosthesis has
to be changed into a double cuff to fit and
to cover the two antibrachial *fingers’.
With each pronation and supination move-
ment the two jaws open and close. The
fingers of the prosthesis when it is fitted can
be worked by the same movements. The
advantage of two *fingers’ with perfect
tactile sensibility helps considerably in finer
discrete movements.

Technigque of the Operation

A ¢U’ shaped incision is made starting
on the Volar surface of the forearm from a
point 7 em. distal to the bend of the elbow
to the same point on the dorsal aspect.
The flexor digitorum sublimis is separated
into a radial and ulnar moiety. The median
and ulnar nerves are cut short taking care
to preserve the nerves of supply. The bulk

of the jaws are minimised by the complete
resection of the flexor pollicis longus and
flexor digitorum profundus. The Interosseous
membrane is divided to the same extent
as the skin incision. The interosseous
arteries are spared. The radial division of
the flexor digitorum sublimis is sutured to
the flexor carpi radialis and the ulnar part
to the ulnar flexors. On the dorsal aspect
the extensor are similarly divided into radial
and ulnar heads. The ends of the two
forearm bones are grooved.

The flexors and extensors on the radial
and ulnar sides are joined in such a way
that the junciions of the flexors and
extensors lie in the grooves at the end of
their respective bones. The skin flap is
closed so that the radial limb is completely
covered and the raw area lies on the lateral
aspect of the ulnar limb which is sub-
sequently treated by Thiersch or pedicle
grafting.

Movements are begun as soon as healing
is complete, massage or electrical treatment
may be helpful. The abductors of the radial
litnb are the brachioradialis and the radial
extensors, while the adductors arc the
pronator teres, flexor carpi radialis and half
of the flexor digitorum sublimis.

Difference of opinion exists regarding the
length of the jaw limbs, Krukenberg in his
original paper (1917) advocated a length of
12 em. of each limh, Putti (1920) reduced

*This case was presented at the Jocal sitting of the Association of Surgeons of India, Caleutta on
278 -57. An operation of this nature has not been previously reported in India.
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the length of the limbs t0 3-7 c.m. Zanoli
(May, 1957} after having experimented with
forcepisation of different lengths from
4 to 7 em. concluded that the optimum
length is 6-63 cm. 'This gives a sufficient
spread with greatcst strength of prehension ;
a shorter stump gives greater strength with
limited spread and less chance of direct use.
The longer fingers gives the oppaosite effect.
The following case has a stump length of
6 cm. and shows gratifying results.

Case Report

The patient A. M. a Muslim male
aged 32, a worker in a rubber factory
suffered an injury in a roller machine in
his left hand resulting in traumatic loss of
the limb upto a length of one inch above
the wrist joint. With this injury he was
admitted into the hospital on the 3rd
August, 1956. The wound was attended to
at once, the part was cleaned, dead tissues
were excised and a forearm stump was left.
Although it was in mind at that time to
make a Krukenberg claw still we deferred
it to a later date, for the patient was in
shock and we thought that there might be
chances of infection. The amputation stump
healed primarily. The patient wanted 1o
w0 home he was therefore, discharged and
advised to get readmitted for the Kruken-
berg operation at a later date. He got
admitted in March 1959 and was ape-
rated on the [7th of March. A classical
Krukenberg - Putti operation with 6 cm.
Stump was performed. The radius could
e covered with the skin flap but the radial
side of the ulna needed subsequent Thiersch
grafting. Rehabilitating measures  were
started since the day the stitches were
removed. The patient was discharged on
9th July, 1957.

The present state (27—8—57) of the
patient is alter one and half months from
the date of discharge. He can actively

grasp things with the two antibrachial
fingers, and can use them even for finer
movements (Figs. 1, 2, 3 and 4).

The presented case shows promising
results within 6 weeks of his discharge from
the hospital. In this particular case regular
massage or electrical treatment was not
carried out: yet the grasping power of the
stumps is considerable.

In earlier days this operation was advo-
cated only for bilateral forearm amputees
andjor blind subjects who cannot learn the
use of prostheses. The blind subjects get the
advantage of sensation and can read Braille.
Kineplasty of amputation stumps (Vanghetti
1899) can give the faculty of prehension
but not that of cutaneous sensibility, Inspite
of the theoretical attractiveness this method
has gradually disappeared owing to the
development of complications as eczemas,
ulcerations etc. and prosthetic difficulties.
‘The present day prosthesis is usually costly
and facilities not easily available, Most
people may not afford prostheses and, if
they can manage to have one, may not be
able to keep them in working condition.
The alternative to a prosthesis is a useless
forearm stump. The only disadvantage of
the operation is an unsightly stump, but the
advantages derived out of it greatly out.
weigh it. In a country like India where
the population consists mostly of the poorer
working class we hope the Krukenberg
operatian has a definite placein amputation
surgery even in unilateral amputees.

Summary
1. Krukenberg operation with Puuti’s

modification has been discussed.

2. A case on which Krukenberg - Putti

amputation plasty has been done is
recorded.
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Fig. 1.

Fig. 2.
The forearm: stumps in full abduction. The patient smoking a chgareite which is held
by the amputation st snp.

Fig. 3. Fig. 4.
The patient can use the stumps to grasp Turning of pages of a book with the
even a flat thing as a dinner fork. sturmps is also not difficult.



HYDROCEPHALUS - -Experimental Observations*

BY

R. NIGAM & S. L. SINGHAI.

Introduction

Though hydrocephalus as a disease entity
belongs to antiquity, having been known
since the times of Hippocrates, for centuries
its pathogenesis remained obscure. Blackfan,
in 1913 produced hydrocephalus by obstru-
cting the aqueduct of Sylvius by means of
a tiny foreign-body, thereby, for the first
time, bringing the discase within the realm
of experimentation. His observations led to
the monumental work of Dandy et al
between 1913 and 1922, which clarified one
aspect of its pathogenesis namely that the
obstruction to the outflow of C. 5. F. some-
where in its course is directly responsible
for the enlargement of the ventricles. Since
then various procedures have been employed,
such as intrathecal injection of Indian-ink
(Dandy, 1914; De, 1950), wrapping the
midbrain by a gauze piece (Dandy, 1214),
aleuronate granules (Thomas, 1914) fibrino-
gen, thrombin, suspensions of rat carcinoma
and of mycobacterium tuberculosis (De,
1950) and sterile paraffin (Lashley et al,
1933). In contrast to Dandy’s observation
Bedford and Schlesinger failed to produce
hvdrocephalus by ligature of the vein of
Galen. Millen et al (1953) pointed out the
causal relationship between aqueductal
stenosis with consequent hydrocephalus and
vitamin A deficiency.

The present work has been undertaken
to study and evaluate various procedures

employed for experimental production of
hydrocephalus in common laboratory
animals and to study the macroscopi;'
and microscopic changes produced thereby
and 10 investigate the possible causal rcla.-

tionship of these changes 10 those seen in
clinical work.

Two common laboratory animals viz. the
albino rat and the dog were used in the pre-
sent study because of their easy availabitity
and .simplc upkeep. The procedure adoplcc'i
was'mtrathecal injection of suspensions of (a)
Indian-ink 40%, and 50°, (b) kaokin 20°,,
(€) twelve weeks’ culture of bovine strain of
mycobacterium tuberculosis on Lowenstein’s
medium. The technique of injection
employed in the case of the rat was
essentially similar to the one described hy
De, 1950. A tuberculin syringe was used
for easy and accurate measurements. The
technique was much simpler in the case of
the dog in contrast to the rat, a definite
flow of C.8.F. heing obtained indicating the
correct position of the needle. In the rat,
however, the only guiding factor was the
sudden loss of resistance encountered hy
the needle on puncturing the occipito-
atlantoid membrane. Some animals died
immediately after the injection, probably
as a result of trauma to the medulla. The
animals that died or those sacrificed, were
immediately preserved in 102, f{ormal-
saline after the skull cap had been split

*L.C.M.R. Inquiry at Medical College, Nagpur.

From the Department of Surgery, Medieal College. Nagpur.
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anteroposteriorly. The brain, the meninges
and the proximal portion of the spinal cc‘>rd
were subsequently dissccted out and studied
for gross and microscopic changes. In some
animals, to demonstrate the site of obstruc-
ton to the flow of C. S, F. the Prussian bluc

test was emploved.

Observiations

1. Induction af hydrocephalus by Indian-
ink.—Twenty - three adult albino rats
weighing between 150 g. and 210g. a.nd five
stray dogs were used for these experiments.
The animals were divided into two grotips
(Table-1):

The interval between the first and
subsequent injections was 3 and 6 weeks in
the case of the rat and 4 weeks in the case
of the dog.

Successfully injected animals developed
signs of meningeal irritation. They all looked
ill and lethargic and showed apathy towards
food for two to three weeks after the
injection. They all had pyrexial reaction
varying between 0-5°F to 1'5°F for 3 to 5
days. Head retraction, skew deviation
of the eyes and loss of weight between 5¢g.
and 10 g. were observed in the case of
rats. Subsequently they all recovered regain-
ing their weight. One of the dogs (No. 3)

Table [
. Single _ Repeated Injection.
Animal ' Dose given. Injection. Twice. ! Thrice.

. . . ! “

Albine rat ol G2 mb. 0% it J * ; >

i

. 2 mls. 309, 3 ‘ 2 -

Dog : ol ° | !

A ~Those receiving single injection.

B_-Those receiving repeated injections
upto a maximum ol three in-

had quadruplegia which gradually recovered
during threc weeks’ time. The other dog
(No. 2) was a young puppy who showed
external signs of eranial enlargement. The
results are summarised in Tables-TI and H1.

jections.
Tahle 11
‘ - Animals . o Hydrocephalus.
. s 1 Total Nu. Immediate '\':':-:I'rl Na Menin- : Y pha ?_
Particulars, ;.\mma- used. :nmrtalily.l alive. change. gitis. , Gross. l Mod. l Total
h—l_—-—-—r_ ) ! [ !
. . : : 3 + v 4| s
Single .. 7 Rat \'3 3 . | :
lnjgc(iun o Dog ki 1 - 3 2 l 1 | 3
: _ ; . ! L g
Two .. | Rav 4 2 z } ‘ .
Injections ... - Dog 2 - P 2 2 A 2
‘Three .. | Rat 5 - i 4 V|2 3
Injections ... i Dog -— — — - — - - .
i
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Table 1I
No Changes. Meningiti
Duration. Animal. Toal }  ° —— cm,"_%“li 7“ Hydrocephalus,
No. 1y 1nj. 210 RN
‘ o 2Ini 3Tn  Ulnk 200 [ S00) |\ Tag 20y 3 1mg
) T R e
04 .| Rat 7 I N R
Weeks v DOg 1 —— U I 1 . - -l! : - .
5—3 ] Rat 3 — { — - . 7
Weeks ..« | Dog 2 | — — — i 1 - - : D
9—16 .| Rat y Lo - - y
Wecks . { Dog 1 b - — . i - = : -
17 weeks & Rat 6 U 9 — . R
above ...| Dog -- —_ = ‘ —_ - . - o — 2

The immediate mortality in the present
series was 132, in rats. Indian-ink was
found distributed in the sub-arachnoid
space mainly in the meninges—the maximum
deposition being in the basal cisternae and
along the vessels in the sulci of the cerebral
and cerebellar hemispheres. Excepting at
the site of injection, the dura was devoid of
ink. The subjacent piarachnoid was studded
with ink along the meningeal vessels in the

form of a beautiful filigree patiern, most
marlfcd in the region of 1he medulla and
proximal portion of the spina) cord, parti-
cularly in the case of dog (Fig. 1). l’n some
specimens the ink was observed in the
superior sagital sinuses and in two specimens
fro‘m dogs the arachnoid granulations were
stained black. The dilated v.
rats, in contrast 1o those nf
found w0 contain

entricles of the
the dogs weye
mk which had entered

Fig. 1

Showing thickening of Muninges
at the site of injection and
distribution of Indian-ink alung

meningral vessels,
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them in retrograde fashion (Fig. 2). In
about 30%, of the specimens from the rats
and in all the four specimens {rom the dogs,
the meninges at the site of injection and in
the basal region were grossly thickened and
adherent (Fig. 3). The pia-arachaoids were
glued together and could not be separated
off from cach other as opposed to the dura,
which could easily be stripped off. The brain
substance proper was completely devoid

of ink.

Dilatation of ventricles was noted in about
509, of the rats. Three of the four speci-
mens from the dogs showed symmetrical
dilatation of the ventricles (Fig. 4). In both
these animals the anterior horns of the
lateral ventricles were maximally affected.
‘T'he third and the fourth ventricles were
also dilated and so was the aqucduct.of
Svivius (Fig. 3. Intra-ventricular forafmna
were widely patent. In the fourth specimen
(dog No. ) only unilateral dilalatlon. ot
the anterior horn of the lateral ventricle
was ohserved—no other ventricles being
affected. The cerebral cortex as compared
(o the normal brain was atrophic.

Fig. 2

Showing dilated veatricles of
the rat with Indian-ink inside
the ventricular cavities.

Fig. 3

Showing inferior surface of the brain:
deposition of the ink at the base.
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Fig. 5
Showing grossly dilated

ventricles of the rat.

Microscopic examination revealed Indian-
ink taken up by the lining cells of the
arachnoid with leucocytic infiltration. There
was perivascular deposition of ink along
Virchow-Robin spaces. In some sections
ink was found in the arachnoid villj along
the superior sagital sinus. In hydrocephalic
brains, atrophy of the periventricular

Fig, 4
Showing bilaeral dilatation of
ventricles in the dog.

structures, especially the basal ganglia and
corpus callosum, with oedema of the nerve
cells was evident, Ependymal flattening
together with oedema of sub-ependymal
structures was also ohserved. The choroid
plexus, however, did noy show any patho-

logical changes and was found 10 be normal
{Figs. 6 and 7),
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Fig. 7
Microphatograph showing normal
choroid plexus. Oedema of the

nerve cells in the sub-ependymal
Structures.

1. Induction of Hydrocephalus by Mycobac-
terium tuberculosis.—Eighteen adult albino
rats were used. They were equally divided
in two groups. The first group was given
intrathecal injection of a suspension of
tuberele bacillus without prior sensitisation.
In the second group, the animals were first
sensitised by giving a subcutaneous injection
ol dead tubercle bacilli followed by intra-
thecal injection of living bacilli, three weeks
later. There was no immediate mortality,

5-3

Fig. 6

Micraphotograph showing
sub-cpendymal oedema and irregular
swelling of nerve fibres in the
ventricular margin of the
hydrocephalic rai.

X
*
-

All the animals were given repeated injec-
tions at.an interval of 4 and 8 weeks upto a
maximum of 3 injections. A few of the
animals were followed upto 35 weeks after
the first dose. Only two of the unsensitised
and one of the sensitised animals showed
definite hydrocephalic changes. Ahout 409
of the animals showed evidence of meningeal
irritation but the reaction seen was less
intense than the one seen with Indian-ink
injections (Table IV). In two animals
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Table IV
Particulars. Total No. lmmcd_ia'lve ‘A?“i"‘.#“ ‘ No Meningi- Hydroce-
mortality. stil] alive, changes. tis, + phalus.
\‘ - .
Unsensitised ! :
antmals ... 9 { — 2 i 2 3 )
Sensitised '
animals ... 9 — — i 4 1 i

{Nos. 18 and 20) intense congestion of
meningeal vessels was observed. In four
specimens {Nos. 18, 20, 23 and 29) intraven-
tricular clots of blood was found. Micros-
copically shight mflammatory changes in the
meninges with leucocytic infiltration was

observed. No bacilli were detected in the
smears prepared from the exudates at the

site of injection. One specimen (No. 17)
showed a cystic dilawation in the region of
the medulla and pons {Fig. 8). It was pro-
bably an arachnoidal cyst resuliing from

Fig. B
Showing arachnoidal eyst.

chronic meningeal irritation, The lining of
the cyst was quite smooth and regular and
its cavity filled by fibrin clot.

IH.. Induction of hydrocephalus by Kaolin
suspension.—Thirteen white adult rais were

used. 0-2 mls. of a 20°; sierile kaolin suspen-

sion was given intrathecally, The immediate
mortality in this series was high being 54¢/.
The animals were followed upto a maximl;l!;w
of 23 weeks. Of the six surviving animal
Tm!y two showed evidence of meningeal
irritation  and  ventricular dilatation
(Table V). Others showed no pathelogical
changes. In cne of the animals (No. ENY
agam a cystic dilatation was olee;‘\‘ecl—all;

firnchnmda] cyst similar to the one observed
in animal No. 17.

Table V

L. Total No. of animals 13
2. hnmediate mortaliny
3. No clhanges 3
4. Meningitis and ventricolar ditacation. .. 2

Cystie dilatation |

Discussion

Dandv's llustrative experiments  have
clearly shown, that an effective block at any
point in the course of the circulation of the
C. S, F. will, without cxception,  cause
hydrocephalus. In the present study such an
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obstruction has been produced in the sub-
arachnoid space at the base of the brain by
introducing mild irritants like Indian-ink,
in the cisterna magna. Intra-cisternal injec-
tion was found to be an easy procedure-—-
more so in the case of the dog. Of the three
agents 0iZ. Indian-ink, myco-bacterium
wuberculosis and kaolin thus investigated,
Indian-ink was found to be the most suitable
agentas far as chronic meningeal irritation is
concerned. The immediate mortality as
reported by De (1950) was 50%, wherca_s - n
the present series it was only 13%. Positive
results in the form of meningeal irritation
and dilatation of ventricles were observed in
about 50%, of the animals. In contrast to
the observations of Griffith et al (1936)
kaolin, in our opinion, is 1Ot sO suitable a
substance for such work. The immediate
mortality with kaolin was mare than 30°;
and the results obtained were poor. Simi-
larly, mycobacterium tuberculosis is not
quit‘c as effective. The rat is naturally
resistant to tubercular infection. The inci-
dence of meningeal irritation, even after
prior sensitisation was quite low—in the
region of about 15%. Possibly the mild
form of irritation produced by the bacillus
acting as a foreign bodv is insuflicient to
produce an effective block. The dog shows
« much higher incidence of hvdrocephalus
as compared to the albino rat emploving
the identical procedures in both  these

annmals.

The most frequent site of dilatation was
(he anterior horn of the lateral ventricle.
In sume specimens unilateral dilatation of
onlv the anterior horns was observed (r.g.
])oi;r No. 3). We thereby conclude that this
part ol the ventricular svstem is first 10 be
affected and other parts follow later on,
depending upon the severity of the block.
Dilatation of ventricles, however, ‘Was
neither related to the interval since the first

injection nor to the number of Injections.

Actually the animal {(No. 8) followed up
inaximally (38 weeks) and injected thrice
did not show any pathological changes,
whereas the one injected only once and
which died after 11 days (No. 50) showed
definite dilatation of the ventricles. The
mechanism of the dilatation becomes
obvious in the light of the Monro-Kelly
doctrine which postulates that the total
volume of intracranial contents, after the
fusion of cranial sutures, must remain con-
stant. [f an effective block has been produ-
ced in the sub-arachnoid villi the absorption
of C.5.F from the arachuoid villi ceases,
allowing the fluid to accumulate in the
ventricles under tension. To accommodate
the extra fluid the ventricles dilate at the
cost of the periventricular structures which
undergo a pressure atrophy. The hydroce-
phalus thus produced is of a communicating
variety as evidenced by the prussian blue
test. Similar inferences were drawn by De
(1950). Perhaps the non-communicating
hydrocephalus seen clinically is due to
congenital maiformations and neoplasms.

We did not come across any reference in
the literature reviewed, regarding the
development of arachnoidal cysts in such
experimental work. In our opinion such
cvsts are produced by chronic meningeal
irritation. The same aetiological factor
may be applicable to clinical material,

Summary and conclasions

{1) Experimental production of hydro-
cephalus was carried out in 57 adnlt white
rats and in & dogs, by intrathecal injections
of Indian-ink suspension, kaolin suspension
and a suspension of mycobacterium
wherculosis.

(2} The incidente of hydrocephalus in
rats was 30%; in case of Indiansink and
about 139 in cases of both-——kaolin and
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tubercle bacillus. All the four successfully
injected dogs showed hydrocephalus.

(3) Indian-ink was found to be the most
suitable agent in the present study.

(4) Hydrocephalus thus produced was of
a communicating variety, the pathogenesis
being obstruction to the flow of C.5.F. in
the sub-arachnoid space at the base of
the brain.

{5) Observations were betier in the dog
than in the rat.

(6) Arachnoidal cysts were observed in
two specimens. The development of these
cysts is due to chronic meningeal irritation.

(7) The salient histopathological findings
were as follows :-—Indian-ink taken up by
the lining cells of arachnoid, perivascular
deposition of ink, pressure atrophy of
periventricular structures, oedema of the
nerve cells, ependymal flattening and oedema
of sub-ependymal structures. The choroid
plexus was found to be normal.
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HYDROCORTISONE

IN OSTEOARTHRITIS

BY

C. P. TIWAR], and P. N. BHARGAVA, Gwalior.*

Hench* administered parenteral cortisone
to a case of Leukaemia in 1951 and acciden-
tally noticed alleviation of symptoms in the
osteoarthritic joint of the case. Thorn,“
Dale* and Boots' tried the therapy in
many more cases and found encouraging
results. Hollander® and Brown,® however,
found no relief in 6 out of 8 cases treated
particularly, One discouraging factor noticed
by all authors, apart from the cost of treat-
ment, was the unavoidable unpleasant side
effects of parenteral therapy. The latter dis-
advantage was obviated by Hollander® and
others in America and Kerselv in England
by local use of cortisone in the affected joint.
Thus they achieved highest concentration at
the desired site and avoided the general
undesirable side-reactions. Both the authors
found far superior clinical improvement
with hydrocortisone than with cortisone.
The present communication includes obser-
vation on 80 cases {with 98 joints) of Osteo-
arthritis treated with intra-articular hvdro-
cortisone therapy and followed for varying
periods upto a year.

The type of cases included in the study
are shown in table 1.

This distribution of cases does not neces-
sarily represent the frequency distribution of
ostecarthritis in the cross-section of patients.
All cases of osteoarthritis who reported to
the department were not treated by this
procedure. In view of the heavy cost of
treatment, only cases which could easily be
followed up were selected. In most cases
conventional means of therapy like massage,

Table I
Showing the distribution of the cases studied.

I:o Joint Treated } Nug::g of A
1 Knee ! 15 5623
E ‘ (Unilateral 27
| {Bilateral 18) |
2 Ankle o 10 : 19:50
3 : Wrist . 8 L1000
1 ; Shoulders : 3 L1000
5 Hips ? 3 Y
6 Inter phalangeal | 6 ( 750
o I —_—
Total ‘l 80 100-00

radiant heat, local Scoits’ dressings, admini-
stration of salicylates and allied drugs had
either not given appreciable relief or the
relief was too short lived. 16 cases of knee
involvement had courses of deep X'ray
therapy, I3 with and 3 without relief, Tt
was considered inadvisable to expose the
cases to repeated exposures of deep X-rays
and these were treated by hydrocortisone
therapy. The absence in this series of osteo-
arthritis of the spine which is so commonly
encountered in practice is striking. The
large number of knee cases included is dye
not only to the frequency with which this
joint is involved with disabling symptoms
but also to the ease with which it can be
injected. The so called *Malium Coxae
Senilis’ with disabling symptoms, is rare in
our country. Probably our country men do
not live to that age.

* . From the Depariment of Surgery, G. R, Medical College and J. A. Group of Hospitals, Gwalior).
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Method of Injection

The joints were approached from the most
superficial point from which the needle
could enter the synovial cavity by the
shortest route and without endangering any
important structures. For example, the
knee was approached by the side of patelfar
tendon. The usual asepric precautjons
used for aspiration were adopted as a
routine. Aspirating even a drop of fluid
confirmed the position of the needle in the
joint. The hydrocortisone used contained
25 mgms. to a c.c. After injection the joint
was moved gently through it full range of
movement and a firm bandage or preferably
a crepe bandage was applied for 24 hours.
The latter precaution diminished the chances
of reactionary effusion and post-injection
pain.

The amount of hydrocartisone used for
each joint was determined arbitrarily.,
Hollander® and Kersley ™ have also used
similar doses and found them eflective. The
doses employed are shown in table 11. The
injections were repeated after the return of
symptoms or after 48 hours if no relief
followed the first injection.

Table II

Showing dose schedule of hydrocortisone
Jor each joint.

Amaount used in

No. Joim Injrered single injection
1 Hip 50 mgm.
2 Knee 25 mgm,
3 Shoulder 25 mgm.
¢ Ankk 124 mgm.
5 ' Wrist £24 mgm.
6 ' Inter phafangeal Joint 5 mgm.

The cases were followed up and the resulis
categorised as good, fair or poor. The result
was considered good when there occurred a
complete subjective relief of symptoms and
demoustrable improvement in the clinical
picture such as increase in the range of
movement and absence of tenderness. The
result was considered fair when there was
parti:fl but definite relief in symptoms and
some improvement in the range of movement.
In the rest of the cases the result was graded
as. poor. In regions where accuracy of
njection was doubted, as in the case of hip
Jomts, the results were graded as poor only
after two successive attempts had failed.

As a rule the relief was appreciated 24

hours after injection. Often there was pain,

sometimes even a little effusion a few hours
'aftcr the injection. No reljef was expected
if it did not occur within 48 hours.

The period of relief, however was very
variable. It varied from one week to more
than | vear, In the majority of cases, the
relief remained for 3—6 weeks. The period
also seemed to depend on the amoum of
activity of the patient, An early recurrence
of pain was noticed when patients abused
their limbs or indulged in excessive use of
the joint. The relationship was so evident
that the patients often forcasted a recurrence
of pain before a possible bout of excessive
activity, This relationship of occurrence of
pain and excessive activity was naticed by
Hollander” and others also. There seemed tor
be 10 tolerance to the drug. Fach time the
same dose gave reliefl for similar periods, if
the imb was not abused in between,

There appears 10 be an optimunt quantity
f)f drug required 1o produce clinical relief’
in each individual joint; and an increase in
dose beyond this does not increase the period
and/or amount of relief.
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Table II-A
Showing resulls afier intra-articular Hydrocortisone Therapy.
§~ Joint aFfected Total No. " Good Fair Poor
0.
No. 9, No. 9% No. 9
1 | Knee 63 L4873 1 (9 6 (7)
{Bilateral 1B) i
(Cnilateral 27, ;
i )
2 1 Ankles 10 [ 6 (6D 1 (o 3 (30)
:
3 Shoulders U] ; 4+ (50} 2 (25 1 (25)
4 | Wrist 8 ‘ 6 (75) 1 {125 bo(12:5)
f
5 | Hips 3 j 2 (66 0 {0 [ 1 (33)
6 Intes ‘ "
"pl:alangcal 6 ! 3 (50) 1 (16} 2 (33)
Toral 98 67 (68:3) . 16 (163) 15 (15°4)
Table HI-B 10 cases of knee joint disease which showed

Showing period of relief after intra-articular
Hydracortisone Therapy

f:’o Joint
i Knce
2 Ankle
3 Shoulder
4 Wrist
5 Hip
6 1 Inter .
phailangcai
} Join

Period of relief

AMinimum
Maximum
Average

Minimum

Maximum -

Average

Minimum
Maximum
Average

Minimum -

Maximum
Average

Minmum
Maximum
Average

Minimum
Maximum
Average

10 days
Over a year
8 weeks.

8 days

3 days

3 weeks.
I week
+ months
3 weeks,

2 weeks

- About a vear

3 moanths.

l \\.l“‘k
5 weeks
3 weeks,

2 weeks
4 weeks
3 weeks.

relief after the Ist injection were injected
weekly with 25 mpgms. of hydrocortisone
for 6 weeks, The period of relief that
occurred 13 shown in table IV, It varied
from 3 weeks to over 6 months. This would
suggest that a weekly prolonged therapy is
not likely to produce mare lasting results.

Table IV

Perivd of relief after & weekly Intra-articular
tajections of hydrocortisone in 10 knees.

No. of J

Period of reliet cases | %
3 - 6 weeks o2 209,
6 - 12 weeks 2 20%,
12 - 24 weeks 3 30%
aver 6 months 3 30%
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There appears to be no relationship
between the severity of the radiological
findings and the amount of relief that
followed intra articular therapy. X'rays
were taken every 3 months in cases which
could be kept symptom free either by one or
repeated injections. 32 cases after 3 months,
18 cases after 6 months and 3 cases after
12 months showed no radiclogical improve-
ment. In two cases there was an increase in
the severity of radiological findings even
though the joints were comparatively
symptom free. Hydrocortisone does not
reverse the process or rejuvenate the attri-
tioned cartilage. It may however arrest the
process as suggested by the absence of
increase in radiological signs in the majority
of cases. This point needs further follow up
and investigation.

It is interesting to note that out of 13 cases
of knee joint disease, which were benefitted
by exposure to deep X-rays 12 gave good
results and one fair. Qut of 3 cases who did
not show appreciable relief with deep X'rays,
one showed good result and two did not
respond. There may appear a similarity in
results obtained in the two types of therapy.

Complications

Increase in local pain, somelimes very
disturbing to the patients, was noticed B8-10
hours after injection in a great majority of
cases (52). This was accompanied by warmth
and local tenderness in 34 cases and with
small, though definite, eflusion in 9 cases.
In cases where the therapy succeeded this
pain subsided within 24 hours and was
followed by demonstrable improvement in
symptoms and signs as compared to the
preinjection state. In cases where the drug
failed and this pain occurred, it gradually
returned to the preinjection state within 24
hours. There seemed to be no relationship
of this increase in pain to possible success of

therapy in the cases. Successive injections

in the same joint usually produccd lesser
reaction,

Table V

Showing complications of Intra-articular

hydro-cortisone therapy.

S, o N
Now Complication | No. of o
| Joinis ;
L . Local pain lor 24 hours ., 52 . 539,
2 Swelling with tenderneys for
24 hours 34 350,
' . .o
3. Sliig;nheﬂ‘usion for 24 hours m’
aurs 9 129
Towal ... ;98 ‘ 100°,

This increase in symptoms was appreciably
less if a firm support (o the joint was given
for 24 hours. The pain was treated with
aspirin and allied drugs. The above compli-
cations pertain probably more to a joint
puncture than a reaction to the drug, Sepsis
was not encountered in any case in over 250
injections that were given to thesa cases.

No side effects of the drug in any other
joint or any other part of the body were
encountered. Kersley” and Hollander®
noted similar freedom from side reactions,
which makes the drug superior 1o other
corticoids.

Discussion

Osteoarthritis is gencrally thought to be
primarily a mechanical disorder caused by
wearing out of the joint because of lack o'f
congruity of the joint surfaces. The process
(.)f' incongruity starts with autritjon of the
Joint cartilage dependent on the so-well-
kfxown factors of age, senesence, trauma,
diseases, and other factors. In Bovd’s? inimi-
table words ‘stealthy hours are 'cominuallv
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stealing away qualities of tissues’. In a
joint the first change is in the chondroitin
sulphate. The collagen fibres are left unsup-
ported so that they are vulnerable to the
mechanical effects of trauma, wear and tear.
The cartilage can only respond to changing
mechanical conditions by degeneration and
destruction but the bone responds by regene-
ration and reconstruction. Since no cartilage
is formed, harmony between form and
function is never re-established. Every
thing that follows thereafter can be explained
by the changing form due to destruction of
the cartilage and regeneration of bone to
regain the loss, thus producing disharmony
with function.

When abnormal pressure and attrition is
talked about so lightly, recent studies of
Harrison, Schajowicz and Trueta’ are
illuminating. While agreeing with most
modern writers that osteoarthritis begins in
the attrition of articular cartilage, the
authors, surprisingly, find that carulag®
changes occur in the non-pressure areas
carlier. They conclude that if excess of joint
pressure is deleterious to hyaline cartilage,
the lack of pressure is even more the compei-
ling cause of its degeneration. This may
explain the hitherto unexplained involvement
of the patella and the acromioclavicular
joint in the process. The cartilage damage
is the main stimulus to vessel growth which
ultimately lays down the osteophytes and
completes the vicious circle. ¢ What is so
damaging in osteoarthritis,”" they write,
¢ seems to be not the degeneration of cartilage
but the vigorous and persistent attempts at
repair ; an attempt to transform a decaving
joint into a youthful one and for this, as in
the miraculous rejuvenation depicted in
Goethie’s Faust, a high price must ultimately
be paid’.

Discussing the treatment Philip Wiles' has
cmphasizcd that ostecarthritis is a local

5-5

disease as compared to other joint discases
and, therefore, the treatment should be
directed to the affected joint mainly except
in cases where superimposition of other
diseases is suspected, which would need
investigation and treatment. If we add to
this Trueta’s findings that symptoms are
worse not so much because of the disease as
because of the ¢ persistent attempt at repair’
we may inhibit this “attempt at repair ' with
benefit.

Tt is exactly this function which is per-
formed better by hydrocortisone injection in
ostcoarthritic joint than by any other drug.
Selye had concluded that the effect of the
adrenal steroids is to inhibit the capacity of
the tissue to respond to a noxious stimulus
by inflammatory reaction. Ramsey and
Key", after extensive experimentation con-
cluded that of all the corticosteroids hydro-
cortisone inhibits inflammatory reaction
most effectively without producing undesi-
rable general reactions, They logically
conclude that hydrocortisune would be most
useful in those pathological conditions
which are inherently localised and self
limited, in which the symptoms, are largely
due to inflammatory response per-se.

The superiority - of hydrocortisone over
other sterotds may be inherent in the
difference in solubility. Hollander® points
out that hydrocortisone is more soluble in
water and synovial fluid and less soluble in
blood serum as compared to other steroids
thus keeping intra articular concentration
lor a longer time. Also the anti-inflamma-
tory property of hydrocortisone is higher
than others. Ashydrocortisone only inhibits
the reaction, it cannot be expected to effect
a cure or produce reversal of the processes
in osteoarthritis. Where no cure is available
a drug promising greater and more prolonged
alleviation is welcome.
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Summary

Results of ninety osteoarthritic joints
treated with intra-articular hydrocortisone
have been analysed. Gratifying relief was
observed in the majority of cases. Repeated
injections have been found to be equally
effective. No side reactions or serious com.
plications were observed. The pathological
hasis of the improvement in symptoms
produced by the drug has been discussed.
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ACUTE HEAD INJURY
(A clinico-pathological Study)

BY

R. NIGAM and V. V. KULKARNL

Acnte injury of the head is a serious
problem in the modern world of mechaniza-
tion in industry and speedy transport. It
was a serious problem in the recent world
war and the knowledge "and experience
gained therein, has considerably changed
the concept of head injuries. Fractures of
the skull have lost the importance they once
enjoyed, and now more and more at}cntmn
is being paid to injuries of the brain, the
severity of which determines the ultimate
result. Even under peace time conditions,
quite a few cases are admitted in the hospital
for treatment and this paper is based on the
experience gained in 50 cases of acute head
injury admitted in the Medical College
Hospital, Nagpur during a period of two
years. For medico-legal reasons, autopsy
was carried out on patients dyving of head
injury, and this opportunity was seized 10
follow the cases to the post-mortem room.
In 50 cases, there were 13 deaths, of which
12 were available for autopsy, and this paper
is confined to the obhservations made on

them.

Subepicranial Haemorrhage

Out of 12 cases, subepicranial haemor-
1hage was observed in 3 cases, 3 of which
were of a massive type. The clots were
bilateral and symmetrical, are were found
to extend heyond the temporal lines (Fig. 1).
The clots were of uniform thickness
and pave no external indication of their
extent. All the cases had an intact scalp.
andl it was observed that with large gaping

S5-0

wounds of the scalp subepicranial haemor-
rhage was minimal. The association of
subepicranial haemorrhage and brain in jury
is very close. All the three cases with
massive clots also exhibited severe injuries
of brain. The presence of subepicranial
haemorrhage indicates that the violence had
been of a severe type and that the brain is
likely to have been extensively damaged. Mil-
roy Paul® considers massive sub-epicranial

Fig. |
Subepicranial haemorrhage and haemorrhage in the
wmporalis muscle.  Depressed fracture with nuder-
lving extra-dural haemorrhage is also seen.
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haemorrhage as an almost certain indica-
tion of severe brain injury.

Extradural Haemorrhage

Extradural haemorrhage was encountered
in 3 cases and in 3 of these it was of fhe
massive type. Common sources of ble.edmg
are the venous sinuses and middle mmfngcal
vessels, especially the middle meningeal
venous sinuses which are most liable 1o
injury. Bleeding in extradural haemorrhage
is mare a slow and continuous ooze, than ?
spurting arterial haemorrhage. ‘Furthcr_, it
is known that the clot has to attaxr} a faflrly
large size before clinical manifestations
appear. This takes anvwhere lzctv:*ecn 6 to
12 hours or more. These facts indicate that
it is the venous bleeding which is slow and
continuous and that is responsible for the
formation of large clots. Qut of 3 cases, 2
showed clots overlying the middle meningeal
vessels (Figs. 2 & 3), though only in one of
them a tear in the artery and vein was
observed. Tt is essential to realize that %n
every case of extradural haemorrhage, brajn
injury very often coexists, and lau?r Ol'-l plays
aa tmportant role in the dctermmatzon'of
the prognosis. Of the 3 cases of m-as'swt:
haemorrhage 2 had associated severe injury
of the brain. In retrospect it becomes
apparent that the patients could not- h‘avc
survived in the face of such extensive injury
to the brain (Fig. 6). BEvacuation of the
extradural clot is essential, as such a proce-
dure provides better chances for the brain
to recover, but it would be irrational 1o
expect a miraculous recovery in every case
following an operation.

Injuries of the brain

Injuries of the brain are manifested a5

contusions, lacerations, and intracerebral

haemorrhage of traumatie origin. ‘These
lesions may be single or multiple.

Multipln

contusions of the brain was a common
observation—these lesions being present in 4

out of 12 cases. All these patients died with-

in 12 hours ofthe in jury. The lesions were
superficial and cover,

ed by subpial haemar-
rhages (Fig. 7). They were distribyted evenly
over the surface of the cerebral hemispheres.
The lesions were not tevere at the site of im-
Pactbut were of a genera lised type indicating
that such injuries ae due ta a generalised
deformation

of the brain. Histologically,
sheets of haemorrhages were seen in the

superficial areas of the cortex. Deeper
sections showed patches of peri or para—
vascular haemorrhages {Fig. 8). The histo}o.

gical picture was uniform thronghout and
provided no explanation for

clinical manifestations of the
Clinically,

the various

head injury,
unconscionsness following he

injury is a serious condition and, as long as
it is present, the Patient’s Jife is in the
balance. Though it has no  pathological
counterpart, unconsciousness is g fairly gowxl
guide in assessing the severity of the brain
injury. Patients who receive a severe injury
to the brain die within {2 hours of the injury
(Table IT). On the other hand the majority
of cases of head injury who wurviy
conscionsness within (he first 12

small percentage of cases,
unconscious for more than 12 hours,
be observed carefully becayse these are the
patients who aye likely to suryjve the brain
injury provided factors fike extradural or
subdural haemorrhages or depressed fracry.
res, if present, are adequateiytrcatcd. There
is one important exception to these generali-
sations, and that i the phenomenon of a
lucid intervat, In addition (0 the well
recognised middie meninges |

intracerebra) haemnrrhagc af
origin is capable of

interval and other signs anq sS‘miptoms
which mimic (he middle meningeal syn-
drome. The fnl!mving case report ilustrates
this fact,

ad

€, regain
liours, A
who remain
should

stndrome,

traumane
showing  a Jucid

Fig. 2
Massive extradural clot.

Fig. 3
Maseive exsradural clon
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Fig. 4

Deep indentation of the dura due to clot shown in Fig. 3.

Fig. 5 e
Flattening of the cortex due 10 cloi shown in Fig. 3.
WK
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Table No. IT

Analysis of degree and period of unconsciousness (50 cases)

. e Post-traumatic period.
c El — — - r—— - - e —— e
Degree of unconsciousness. é é Hours. Days

2 o wm|2|3 4|5 6] |8

_ - - - ! } :
Dead 2 10 1n 1z 13 14 14 15 ' 15 | 15

. ; !
Coma 18 7 6 4 2 1 1 S 1
Semi-coma 9 6 4 4 2 1 1 — — -

|

Confusion— Severe 3 3 ] 2 2 4 2 1 1 — —
—Moderate 5 R S T Y T T R
—Mild 3 vl ) I T U N T
Intellectual impairment ¢ 20 20 0 3|3 1
Neormality 6 18 24 25 26 27 27 30 ;31 ! a3

Phatom Fig. 8 I

atomicrograph showing a | !
. .. 'Fig._ﬁ i dural aemnnﬁag:m‘. paravascular
“55“"“‘?a‘:,’,‘,‘(‘,'r‘ﬂ;‘ﬁgﬂ“f‘n’“}?f}f’g_?‘_"a o Case Report and corresponding contusion over the under
Table No. 1 surface of the left temporal lobe-coup injury

Fig. 7

Extensive surface haemorrhages and contusions.

Summary of the observations at awlopsy
Toltal number of rases - 12

: Lesi No,af
No. chon !f:y: Pfl(’(‘n[ue

D T

1 | Laceration — Superficial I i ! a3
‘ ) — - i 5 1 gy
2 | Contusions ——Sing;ir e 3 " II(")::
—Muliple .., 33
3 | Intracerebral ubtiple e 4 332
haemorrhage -Petechiae .., , 2 16-G
M asiy i o .o
4 | Suharachnoid e ’ e
‘; Harmnrrhngv-ﬁlighl . 2 166

) - Massive . .
5 ' Subdural s ! ah
Haemnrrhagt'-Slir.-,h[ 2 166
— Profuys It i
6 | Extradural e ! : e
Haemorrhage - Thin foy I6-6
—Thick L3 o
7 Fr‘nrmrr- aof : ! S
Skudl —Vauk " B3
—Base g 1676
—A‘Iip!lsl 3 24-4

—A\e y ¢ p
8 | Associated e k e
severeinjuries-Lungs. | 58
Sures 7 581

ha(‘mnrrhagt-

--Ruputure.., 1 83
].l\'rr-l.arg:- ] B3
lear ' '

(Fig. 9) K. G. 45 H. M. admitted on
26-1-57 at 10 a.m. with a history of fall
from a running bullock cart 24 hours before
admission. He was reported to have been
unconscious for about half an hour following
injury and had bleeding from the left ear.
On admission he was in a state of moderate
confusion and was bleeding from the left
ear, which subsequently ceased. There were
no signs of injury to the scalp. Neurological
examination was normal. Skiagram skull—A.P.
and lateral views—normal. Lumbar puncture-—
C.S.F. 90 drops per minute-blood stained.
R.B.C. one mill. per ccmm. The patient
was observed for 4 days in the ward. During
this period confusion cleared up but the
patient continued to complain of frontal
headache throughout, Discharged on
3N—1-—-57. Readmitled on 1—2—37 at 12
noon in an unconscious state, Lumbar
puncture showed frank haemorrhage. He
died 6 hours after admission. Autopsy: (1)
Fracture of the left petrous temporal hone

N-7

{Fig. 10). (2) A large intracerebral haema-
toma in the right frontal pole of the
cerebrum (Fig. 10). This was found to
have ruptured into the lateral ventricle
{Fig. 11).

Discussion

This case is of interest because of several
reasons. The trauma to the brain was
minimal in comparison to the severity of the
injury. The typical contre coup injury
observed was more severe than the one due
to direct impact. Friedman® considers
contre-coup mechanismm as an  important
factor in the genesis of intracerebral
haemorrhage. The lucid interval of 6 days
is interesting and the occult nature of the
lesion is explained by its situation in the
silent area of the brain. Holburn' observed
that there was always a concentration of
shearing forces in the frontal poles of the
hemispheres, especially in injuries due to the
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Fig. 9
A clinical record.

Fig. 10
. .. Coup and contre-coup lesions. I
Coup injury is on the right and contre-coup on the lefy, ntraccrcbral ha;‘mmnm
inte the Tateral venteic)
. A

Fig. 11

a which had ruprured
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forward rotation of the head. Death was
due to rupture of the progressively enlarging
haematoma into the ventricle, resulting in
profuse  intraventricular  haemorrhage
(Fig. 11). Naffziger and Jones* describe two
similar cases uperated on under a mistaken
diagnosis of middle meningeal haemorrhage.
The condition was first described by Bollin-
ger in 189! as declayed post-traumatic
apoplexy. In the absence of physical signs,
the diagnosis is difficult, but the possibility
of intracerchral haemorrhage should be
considered in the presence of neurological
signs like hemiplegia and deteriorating
general condition after an initial improve-
ment.  Definite diagnosis can be established
hy cerebral angiography which would show
pooling of the dye alt the site of the haema-
toma. Treatment in the cases diagnosed
preoperatively or at the time of the opera-
tion is formidable. Bowder and Turney’
strongly advise surgical removal of these
haematomas. Symonds* believes that the
post-traumatic apoplexy occurring a few days
after the injury is due to the lesion in the
vessel wall, whereas Herbitz" considers that
pre-existing  atherosclerosis or syphilitic
arteritis is the commoner cause of this

condition.

Cerebral lacerations are nsually due to an
injury produced by spicules of the hone
from the overlving fracture of the skull
(Fig. 12;. Penetrating injuries of the head
cause extensive lacerations of the brain
(Fig. 13) though the cases are not necessarily
fatal instantaneously.  For example the
patient whose brain is shown in (Fig. 13)
died 8 hours after the injurv. Cerebral
injuries, howsoever extensive, do not cause
death by themselves, a fact which is support-
ed by surgical ablation of a cerebral hemis-
phere, which is quite compatible with life.
In head injury it is trauma to the brain.stem
which is a great danger 10 life and canses
inmediate death.

The reaction to brain injury is cerebral
oedema (Fig. 14) which leads to a train of
intracranial events. The intracranial pres-
sure rises, followed by tentorial herniation
leading on to hydrocephalus of the communi-
cating type initially, and of the internal type
later. Intracranial pressure, as recorded by
lumbar puncture, depends on the presence
or ahsence of C.8.F. leakage, the stage of
tentorial herniation, and the state of the
peripheral and cerebral circulations. The
patient with peripheral circulatory lailure
has a low pressure in the cerebral vessels and
hence spinal pressure is normal or subnor-
mal inspite of severe brain injury and cere-
bral oedema. Rowbhotham® considers deep
coma, associated with normal or subnormal
pressure, to be a sign of bad omen but
patients in moderate or mild confusion with
high C.S.F. pressure have their lives still in
the balance and surgical treatment is life
saving in these cases.

In every case of head injury the associated
injury to the other parts of the body are
likely to be ignored especially when they
involve the abdominal or theracic viscera.
Special mention should be made of injuries
to the lungs which were observed by us in 8
out of 12 cases submitted to autopsy.
Lesions were in the form of multiple haemor-
rhages and pulmonary oedema. Reddy’ has
emphasised the importance of realising these
facts in a case of head injury. Pulmonary
oedema is a real danger resulting from
these facts and adequate oxygenation, if
necessary by tracheostomy, should he
obtained.

Summary and Conclusions

In a series of 50 cases of head injury,
autopsy was done on 12 out of 15 fatal cases.
An attempt is made to correlate the clinical
and post-mortem findings.  An interesting
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case of delayed post-traumatic apoplexy due
to rupture of intracerebral hacmatoma into
the ventricle is reported.

In every case of head injury, injury to the
brain is of prime importance, and depending
upon its severity, the ultimate prognosis is
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EVALUATION OF LOSS OF VENTIL
FOLLOWING THORACOPLASTY
TUBERCULOQS]IS+

ATORY FUNCTIONS
FOR p

ULMONARY

BY

V. G. GHARPURE and R. NIGAM

Thoracoplasty is an established procedure
in the treatment of Pulmonary Tuberculosis,
The value of Thoracoplasty in arresting the
disease process is well known, Diminution
in the size of the thoracic cavity in relation
to the underlying lung lesion is the primary
object of this operation. The effect js,
however, not limited to the healing of
cavities. Depending on the extent of opera-
tion it has a deleterious effect on the ad join-
ing lung tissue as well. The thoracic cage
on the operated side becomes relatively
rigid and immoebile and thereby the respira-
torvy excursions and ventilatory functions
are further diminished. The deformity of
the spine that occurs afier thoracoplasty
adds to the ventifatory loss. The present
investigations were undertaker

to find oue
the effect of thoracopiasty on lung functions,

Baldwin, Cournard and Richards?
eda classification of Pulmonary
and described simple tems fo
leng  functions.

present-
insuﬁiciency
r evaluating
Cournard has divided
pulmenary functions into two broad catego-
ries— (i} ventilatory function and (i)
ratory gas exchange. Estimation of re:
tory gas exchange require.s a complicated
apparatus. Stady of ventilatory functions
reflects on the ability with which , person
can replace air from the outside atmosphere,
11 is important to remember thay an
test of pulmonary function iy in

respi.
Spira-

Y single
-conclusive,

*This paper was read al the 19th
Nagpur in December, 1957,

» Nagpur,

Various ventilavor

¥ function tesis interpreied
in relation to eac

b other give 5 more reliahle
1t the Tespiratory capacity

of an individual, In this article an attempt

Methods, Materia} and Observations

Pulmenary function way estimated before.

and after three months of thoracoplasty, in

twelve cases (Tahle | & 1), Two of these

co-operatinn necessary for
the tests, could not be easily obtained from

them. In addigon o a careful clinical
€Xamination and Rucroscopy of the chest,

the following Pulmonary function ress were
undertaken :

. Vil capacily.—Vial capacity is influ-
enced by so many factors thar it could nat
be used a5 reliable  teqr, Timed vita)
capacity is a more reliable test of ventilatory
function. This, however, could not he
estimated bhecayge of the nan-availability
of a rapidly moving recording  drum.
Arnett” foyyg that successive readings of
vital capacity in a case gave constam
values, but hag e resemblance to the
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Venlilatory function sludies in cases submilled to thoracoplasty
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theoretical values based on surface area,
weight etc. Bieger” also noted that, despite
lowered vital capacity, the working ability
of many patients was little below normal,

‘Vital capacity was uniformly lowered after
thoracoplasty. Case No. 5 (Table 1) which
had .a vital capacity of 1920 c.c. before
operaticn developed a great disability afier
it. No case where vital capacity was below
2000 c.c. was accepted for operative ireat-
ment.

2. Masximum Breathing capacity (M.B.C. } .-
It is an index of the maximum volume of
air that a person can ventilate in one
minute. The patient was given an explana-
tion of the whole procedure as also a personat
demonstration before performing this test,
and emphasis was laid on rapid and deep
breathing. Expired air was collected over a
period of 15 seconds by connecting the
patient to a Tissot’s Spirometer with an open
circuis. This test was repeated after half an
hour and the higher of the wwo readings
was recorded as M.B.C. The predicted
M.B.C. for an individual was calculated by
using the regression formula of Cournard.

Males-Predicted M.B.C. =86-5-(0-522 x
age in years) X B.S.A. in sq. Inch.
Females-Predicted M.B.C. =71-3-(0-474 x
age in years) X B.S.A. in Sq. Inch.

It has been observed by Thomson Wells* that
the regression formula of Cournard gave
1o low a figure for Indian patients. He
reported that predicted M.B.C. was 122:50/
and [11-3% of the above values in men and
women respectively. The number of cyges
investigated in our series is too small to
corroborate the above findings. Maximum
Breathing Capacity as a test of pulmonary
function was first studied by Hermensen in
1933, The efficiency of physical activity of
an individual was more closely related 1o
his M.B.C. than to the static lung volumes.
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Maximum Breathing Capacity
the volume defect and the resista
passages,

measured
nce to air
passa This is a volume on which an
individual can cajl upon in circumstances
d_cmanding extra ventilation. Due to varia-
tons in the valves, diameters of the tubing
and the apparatus, it is difficult 10 compare
the data obtained by various workers. The
average normal M.B.C. for males s 150
litres and for females 100 litres,

. It was observed that M.B.C. below 50
;(;rcs or below 409, of the predicted
) .B.'C. was not sufficient for the daily

cquirements. After thoracoplasgy 1 y
a reduction in M.B.C. 2 Ytre oy e

. . 10 42 litres and 45

Jitres in two cases {(Nos. 5,12 in table l;a

T}‘lese Cases were more or less Tespiratory

cripples. Cases Nos. | and 10 whose M.B.C

came down to 55 litres, e noeic
, became dy

after walking or on si . S caces

ght exertion. Six cases
had N!.B.C. nearing 100 litres before the
operation. These cases still haye good

ventilatory capacity after the operation and

do not
show. any symptoms of post-operative
pulmonary insufficiency.

3‘- Walking ventilation,—This shows the
ventilatory requirements of patiems durin
moc.ierate exercise performed over g ﬁ:u:g
penod of time. Through a ane wav valve
and an open circuit, the patie;n way
connected to an empty Douglay’s bag which
was slvrapped 10 his back. A pose clip was
fixed in position and the patient was asked
to w;\\lk{ with the observer, for 4 distance of
180 ft. in one minute’s time. At the end of
the test, the expired air, collected jy, the
Douglas’s bag, was measured. Subjective
dyspnoea, if present, was also noted. Walkin
Dyspnoea Index was calculated by the forg:
mula of Waring Walking ventilation
The walkin M: e .

& dyspnoea index is
for assessing the morbidity
the degree of pulmonary

important
of a case and
msufficiency,
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The ratio is normally below 0'3 or 30%.
If this goes above 05 or 50% the patient is
a respiratory cripple. Walking dyspnoea
index below 035 or 359, keeps the patient
in good respiratory reserve. Table I shows
that two cases (Nos. 5, 12) developed
walking dyspnoea index of over 05%.
These were respiratory cripples after thora-
coplasty. Five cases (Nos. 6,7,8,9, 11) had
walking dyspnoea index of 0-35 and below.
These cases have no symptoms of pulmonary
insufficiency. The remaining 5 cases whose
walking dyspnoea index is between 0-35
and 05 had restriction of working capacity
after the operation.

4. Brontho-spirometry.—Broncho~spirome-
try was carried out to find out the relative
contribution of cach lung in respiratory
effort. Broncho-spirometry, originally des-
cribed by Jacobeus, Frankner and Bjorkman
in 1932 has the additional advantage of
estimating the lung function of each side
separately. Bronchoscopy was done one
week before bronchosspirometry, to exclude
stenosis of lelt bronchus and tracheobron-
chitis. The patient was made acquainted
with the procedure and his fears allaved by
showing him the test being performed on
another patient. Under sedation, local
anethaine spray and intratracheal anethaine
injection, Carlen’s double lumen catheter
was passed into the trachea by direct
laryngoscopy (Fig. 1 & 2). The two cuffs
were distended by a few c.c. of air. Correct
placement of the tube was confirmed by
ausculiation of the chest. The patient was
propped up, and was allowed ta get accus-
tomed to breathing through the catheter,
When he was found to have settled down
the spirometer and the recording drum was
connected ta one lung at a time—as only
one set of spirometers and drum was
available. Normal tracings followed by
vital capacity was recorded for cach lung
separately {Figs. 3 & 4.

Fig. !

Set up used for passing Carlen’s
double lumen catheler.

Showing \he spirometer and recording drum
connected to Carlen’s catheter,

‘I'racings ol onc lung could only be recorded
ar a time.
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Fig. 3

Showing Broncho<pirometry tracing of definite value
in deciding therapy. It shows good lung

function on left side.
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A
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It was observed, that the isolated functjon
of each lung was quite different from th t
assessed by clinical €xamination. [iis ho“ar-
ever, important to realise thac the I;atient
undergoing this investigation under the
effect of scd%tiv'e‘i, atropine, local anesthes;
and‘with the presence of a catheter in th:
1espiratory passage, can no longer be consi.
-dered nommal. HoWever, broncho-spiro.
metry provides a useful method of detcprmi-

ning the function of on i
e lung in relati
the other lung. ; clation to

Tabie No. 11 shows the effect of thoraco-
plasty on individual lung function, 1p case
Nos. 4 and 5 (table IT) the contributio
from the relatively healthy lung was inad )
quate which resulted in lowering the pul o
nary functions to g marked extent. l;t ral;o-
shows that the logs of pulmonary function i
proPortional to the extent of (he opcratior:s
An 'mportant decision has 1o be taken i'
considering this operation when the ]:mlmonri
ary function on the healthy side is aslo
subnormal,  The right lung normally

Rt

Fig. 4

Showing unsatisfactory bronchows

The treatment should not he

pirometry tracing,
guided on such tracing.
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contributes 55% and the left Jung 45%; of
the total ventilation. [t is in relation to
this ratio that the function on each side
should be assessed before and after aperation.
Loss of lung function on the operated side
could be well compensated if the healthy
side contributed adequately.

Discussion

It should be emphasised that information
obtained from the above mentioned labora-
tory studies can only help but cannot be the
deciding factor in planning the treatment
for pulmonary tuberculosis. Carefut history
taking, physical examination, and roenige-
nologic studies form an important basis.
These tests can afford a quantitative and
objective means of following the progress of
a case. They have an important place in
patients who are to be submitted to irrever-
sible collapse measures. Screening of the
respiratory status rather than its complete
evaluation is the aim of these investi-
gations. Gaensler, Cugell and Lindren>
(1955) have recently discussed the role of
the initial pulmonary function in the
mortality and morbidity following surgery
for pulmonary tuberculosis. In the immedi-
ate post-operative period there is a steep fall
in the lung function. Respiratory failure is
likely to occur due to paradoxical respira-
tion, retained secretions, pneumonitis, and
impaired chest movements. Cases with
borderline lung function have, therefore, a
stormy period of convalescence. The loss
of pulmonary function that occurred three
meonths after six rib thoracoplasty was about
25-30%, and after nine rib thoracoplasty this
Joss mounted upto 40-45%,. This observa-
tion helped us to assess before hand, the
ventilatory loss that would occur after the
operation and, in three cases the operation
was not done because of these reasons. [t
will be observed that in view of the fact that
there is loss of ventilatory function alter the

operation, thoracoplasty is likely to be
regarded as an unsound procedure, Its
merits, however, bave to be calculated on
the pulmonary function that would be
available after the operation to carry on the
normal life. If the operation is likely to
lead to respiratory disability this operation
should not be undertaken.

It is an important problem to consider
whether the pulmonary functions could be
improved and whether its loss, after opera-
tion could be minimised. The patients to
be submitted to thoracoplasty were tanght
1o increase their breathing reserve by
properly guided breathing exercises. They
were given instructions in localised breathing
exercises, especially diaphragmatic breath-
ing, and breathing through the lower part
of chest, while simultaneously relaxing the
upper part. The breathing exercise
programme that was followed was on the
lines advocated by Jocelyn Reed® of Bromp-
ton Chest Hospital, London. Breathing
exercises not only helped in preserving the
pulmonary functions but also helped in the
prevention of post-operative complications.
After thoracoplasty the lower lobe is the
only part of the lung fnnctioning on that
side and proper breathing exercises assist the
patient in maintaining this function. Physio-
therapy and exercises of the muscles: of the
shoulder and the back were employed to
prevent scoliosis and deformity of the
shoulder. These are important procedures
in preserving pulmonary function and in
maintaining the working capacity of an
individual.

Sumamary

I'n pulmenary tuberculosis, where irrever-
sible collapse measures are planned, it is
important to know the pre-operative ventila-
tory capacity of a patient so that the antici-
pated effect of operation en the pulmonary
functions can be given a forethought in
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deciding the advisability of the operation,
and its extent. Screening of cases rather
than complete evaluation was the aim of
these investigations. Although the number
of cases investigated is small, yet we feel
that these tests should form an integral part
of the investigations in thoracic surgery. No
attempt has been made to evaluate the
effects of different types of collapse therapy.
By - proper physiotherapy and breathing
exercises it is possible to train the patient to
make the best use of the available pulmonary
functioning tissue after the operation.
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THE SIGNIFICANCE OF THE RADIOLOGICAL SIGNS IN THE
TREATMENT OF PSOAS ABSCESSES

BY

T. RISKO and L. VARGA, Budapest.

L]

Tuberculous processes in the vertebral
column are generally accompanied by
ahscesses. The recognition of the abscess
and the determination of its size influence
the treatment of the patient. If the lumbar
column and, because of the origin of the
psoas muscle-fibres, the D XTI1-XII vertebrae
are attacked by tuberculosis, one may
frequently notice abscesses in connection
with the psoas muscle,

The abscess is generally called a ‘ psoas
abscess”’. Yet the terminology is not exact
as the pus remains only for a certain time
between the fibres of the proas muscle.
Because of the small resistance it may
gravitate towards the thigh and sometimes
it happens that the abscess, spreading back-
wards, appears above the region of the
gluteal muscle. In some cases we have
ohserved—and others have also referred to
it-—that the pus may burst into the free
cavity of the abdomen, causing sever
abdominal symptoms, even death.

Because of the anatomical conditions, the
pus does not closely surround the vertebral
column and thus, the radiological demonst-
ration of the abscess is difficult. Many do
not attribute much importance to the
roentgenograms, as ‘ palpability’ conditions
in the abdomen are favourable. Doubtless,
palpation is the oldest and most common
method of examination to diagnose an
abdominal abscess. In the past years, how-
ever, we have extirpated many lumbar
abscesses and vertebral lesions and during
the operations we have noticed that the

palpation findings are not always reliable.
Mostly only those abscesses are palpable,
which extend below the Crista iliaca line,
furthermore, pain, adiposity and swollen
intestines make palpability difficult. As long
as the treatment of the psoas abscess con-
sisted of puncture and incision of the abscess
pointing towards the surface, early recogni-
tion perceptibility had no significance.
Nowadays, however, it is a necessity. In
accordance with the present therapeutic
conception it is not sufficient if the abscess
is diagnosed only when its volume is signi-
ficant or when it is about to burst. The
calcified “abscesses, frequently seen in
children, situated high and of the size of a
small apple or egg, are not always palpable
and only the roentgenograms make them
visible. Since the extirpation of the lumbar
vertebral lesion has hecome frequent, the
early recognition of the abscess has an
important influence on the intervention.

Therefore we found it necessary to re-
examine from the point of view of radiology,

~ those patients in whom during the operation

we had made certain of the presence of an
abscess in the psoas area and to look
for such manifestations, which give indi-
cations of the abscess in the psoas and its
therapy.

The radiological changes 1n the psoas
muscle are not only in connection with
tuberculous spondylitis. According to Wichtl
the causes of the enlargement of this muscle
ar of the disappearance to its contours are,
frequently, the ahscesses of the muscle itself,
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haematoma due to a fracture in the verte-
brae or in their transverse processes, per-
foration of paranephritic abscesses into the
psoas muscle-fibres or perforation of abscesses
from the appendix region (Fig. 1-2) ; rarely ;

the help of the roentgenograms, as the
lower parts are well palpable. On the
roenigenograms, made with adequate
technique and in adequately large size, the
muscle-borders can be seen clearly,

Fig. 1-—2.

34 years old man ;

the psoas muscle on the right side—in the region marked with the - is most

likely eplarged, though because of gas-formation it is impossible to define the muscle horder
At aperation the bursting of a periappendicular ahscess towards the psoas musele, was prooy d.
N red,

Several weeks after the operation the muscle-contours are normal

primary tumours, lymphogranulomatosis,
myeloma, sarcoma. Brocker, however, believes
that aherations of the psoas shadows are
a consequence of tuberculous spondylitis,
Malluche draws attention to the fact, that
enlargement or disappearance of the
muscle-shadow may occur also after major
abdominal or kidney operations.

For the roentgenological examination
only the suprapelvic part of the psoas
contour is accessible, Actually only here lies
the significance of the diagnosis, made with

For the radiologist the most important
question is: what is the normal breadth of
the psoas muscle, as the judgement of the
protuberance decides the presence of the
abscess.  Brocker says, that if we extend in a
cranial direction the line of the ilio-sacral
synchondrosis, the border of the psoas
muscle should not exceed the crista by more
then 2-3 centimetres. IT this occurs, one has
to consider it as a suspicious circumstance
and further examination is necessary. The
presence of an abscess is also probable if

the muscle-border shows somewhere a
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protuberance. Sometirnes it is a very difficult
task to judge the muscle-borders. If the
patient is very corpulent, the gas-formation
js great (it occurs very frequently in patients
with tuberculous spondylitis, lying in bed)
the intepretation of the roentgenograms is
very difficult. To eliminate the difficulties
Pitzen advises a special lying position. In
such cases we had very good results with
tomograms. Among the methods to demon-
strate the abscess there is the air-filling of
the retroperitoneal area, the pneumoperi-
toneum.

We examined 30 patients, who later
underwent retroperitoneal exploration and
at the operation also we found the abscesses.
There were 40— 500 cub. centimetres of pus,
or calcified, caseous debris. We made
retroperitoneal exploration on both sides in
5 and on one side in 25 patients, the total
number of operations being 35.

We have referred above to the fact that
the palpation findings may bring some
surprises. There were observed 1o be nega-
tive in 11 cases out of 30; all patients were
examined thoroughly, n some cases under
narcosis. Atoperations in all these 11 patients
we found abscesses-—on both sides in 4 cases
and in 7 instances on one side. If we con-
sider that there were many among these
patients who had calcified abscesses of the
size of an egg or smaller in the region of LI
& LII it is more comprehensible why the
palpability failed us so many times.

In G cases the preoperative roentgeno-
grams showed abscesses on both sides and
in 18 cases on one side. It was negative in
4 cases and because of gaseosus intestine-
shadow it was not possible to judge in
9 cases. As we mentioned before, during the
operation we found in every patient an
abscess and thus it is evident—and we wish
to emphasize this—that the roentgenogram
is not alwavs a sure diagnostic method. In

most of our cases we assume the presence of
the abscess on the basis of muscle—enlarge-
ment and sometimes because of the disap-
pearance of the muscle-border.

Out of the 30 cases we found in 6 an
abscess filled with calcified debris. All but
one patient were 4—11 vyears old children
and the only 31 years old patient had the
first symptoms when he was 14 years old.
We should like to point ont once more, that
such abscesses filled with cq/lciﬁed debris give the
radiologist the opportunily to define the duration of
the process also, because, as our experience till now
shows, the on set of the process presents ilself
withoul exception in  or during childhood.
(Fig. 3-4).

In most cases it is the radiologist who
discovers the abscess filled with calcified
debris, as because of their small size, there
are no palpation findings. Many consider
such abscesses——because of their calcified
fillings—as characteristic of a quiescent
process. Our opinion is that these lesions
are dangerous and the hest proof for that is
that in 3 cases cut of 6: Koch-bacilli were
demonstrated, in 5 cases histologically
prooved tuberculosis. Tuberculosis could
not be prooved only in one case, as the
examined material was muscle-fibre. The
patients who had abscesses with calcified,
debris, were grouped separately to prove
that the radiologist has no right to speak about
the process being quiescent or benerolent if there
are calcified debris present,

Among the other 24 patients the culwre
was positive in 19 cases and the histologi-
cal examination prooved tuberculosis in
23 cases,

We are of the opinion that our resulis
justify the necessity of endeavouring to make
possible the healing of the psoas abscess as
early as possible with all means, particularly
with the help of radiological means.
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Fig. 3—-4.

9 years old girl; with negative i i
- palpation finding, a caicified abse, 3
- : s €5y of i
15 mc:f}ﬁ- n ?‘: .th‘e right ;ul'lc of LTI—IIT. Afier extirpating the ahs(;e::l :\r::lz ctl‘:r ]aes el ampplr-
¥ is introduced into the lesion. Culuure: Koch i € sion a drai
: Ppos. )nstniogicallv‘ tub. "
v: erculosis,

Fig. 5.

.?5 years old man, the psoas-shadow on the right side is considerah]
side it is partly protuberant and partly—in the lower section d; .
s —disa

Y protuberant, Qg the lef
9 ; ‘
psoas abscess the psoas contours are normal,

Pprared, After ext; .
is - tir
Histologically ; tubereulosis, Pating the
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Furthermore it was interesting to observe
the behaviour of the psoas contour after the
operation in such cases where on the hasis
of the preoperative roentgenograms abscess
was to be suspected. This could be followed
only in 15 patients, as in the others the lack
of time or technical maotives made an objec-
tive judgement impossible. The psoas
shadow became normal in 11 cases and
remained unaltered in 4 cases (Fig, 5-6). In
some cases where the psoas contour remained
unaltered, we tried puncture, but without
result. Therefore the cause of the convexity
was not pus, but organising haematoma or
cicatrix.

Thus, we may conclude that roentgeno-
grams, made with adequate technique, give,
it not infallible, at least valuable help in

recognising the unpalpable psoas. abscess.
This help is indispensable for the physician
who warks with madern therapeutic means.

Conclusions

Re-examining the roentgenograms of
30 cases, where the operation prooved the
presence of psaas-abscess, the writers point
out that the roentgenograms give valuable
information just in that period, when the
palpation findings are negative or doubtful.
They emphasise the dangerous nature of the
abscesses filled with calcified, caseous debris,
which occur in childhood and in the adult
age. In the recognition of these, the roent-
genograms have a leading role. Finaliy
they describe the postoperative behaviour of
the psoas contour,
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SEGMENTAL GIANT HYDRONEPHROSIS
IN A PYELON DUPLEX*

BY
U. MOHAN RAU, Madras.

Giant hydronephrosis is relativelv uncom-
mon and represents only about 3%, of all
the reported cases of hydronephrosis
(Smart’). By definition any hydronephrosis
containing 1000 cc. ar more of fluid has
been generally considered a giant hydrone-
phrosis.

Giant hydronephrosis occurring in one
portion of a pyelon duplex seems 1o be rarer
still and this case appears to be the first in
recent available literature.

Case Report

Sri. §, Male, aged 47 years, robust and athletic in
appearance was admitted on 17—)—57 complawing
of a distension of the upper abdomen. Hestated thay
this distension which was first noticed by him nearly
six months ago, had progressively increased in size,
Apart from a mild degree of discomfort, he had no
pain at any time. Though he was easily fatigued on
physical exertion, his appetite, his bowels and his
micturition were all normal.

Or examination there was a marked, yniform full-
pess of the upper abdomen. The fullness appeared ta
be more on the right side, and the right loin was full.
The left loin was normal. Palpation revealed a large,
cystic intra-abdominal spherical mass oceupying the
entire right half of the abdamen, except a small
portion of the iliac region. The mass was crossing the
mid-line and occupying varying portions of the lefe
hypochondriac and lumbar regions. Its surface was
smooth and the borders were definite. There was ao
movement on respiration. It was dull on percussion,
and the dullness was continuous with the liver
duliness. The rest of the abdomen and the genivals
were normal. His urine, facces, and blood weee
normal.

Intra-venous pyelogram revealed

() A normally functioning and normally situated
left kidney, with an incompleie dauble ureter and
double pelvis (Fig, 1), The lower segment of this double
pelvis and the corresponding uretes was smatler than the
upper pelvis and ureler. ‘The double vreters appeaced
to fuse at the level of the sacro-iliac joint.

Fig. |
Intravenous pyelogram (7 mins. after)
Shows the bifid ureter and bifid pelvis (Lt.).

Note that the wpper segment is longer and
bigger than the Jower ane.

(i) The right kidney was slightly hydronephrotic.
It was displaced well towards the left and upwards
(Fig. 2) and (as seen in the latcral view) it was also
displaced forwards (Fig. 3).

Barium Meal series.—A faint shadow of the mass was
seen occupying the right half of the abdomen, The

R,

*From a Surgical Unit, Government General Hospital, Madras.
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Fig. 2 & 3
Antero-posterior and lateral views (LV. pyelogram) to show the displacement of
the moderately hydronephrotic “right * kidney to the left and anteriorly (Fig. 3).

Fig. 4 & 5
Bariwm Mecal pictures to demonstrate the displacement of the :tomach, duedenum, smalt
intestines ‘Fig. 41 and the asxcending cnlon, hepatic flexure and transverse colon (Fig. 51,

43
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stomach, the duodenum and the small intestines were
seen to be accupying a small pottion of the left half
of the abdomen. (Fig. 4). The ascending colon, the
hepatic flexure and the greater portion of the trans-
verse colon were seen to be displaced downwards
(Fig. 3), and towards the left, and also forwards. The
appearances were suggestive of a retro-peritoneal
mass.

A roenigenogram of the chest revealed an elevated
right dome of the diaphragm (Fig. 6).

Fig. 6

Rocntgenogram ol the chest to show the
upward enlargement of the right dome
of the diaphragm.

A provisional diagnosis of a retro-peritoneal cyst
was made. In view of the bifid pelvis and ureter on
the left side the possibility of 2 hydronephrosis in one
portion of a similar right kidney was briefly discussed,
but was never seriously entertained.

Treatment.—On  22—1—57 under  cndotracheal
anaesthesia using a right paramcdian incision, the
peritoneal cavity was opened into. A portion of a
large retro-peritoneal cystic mass was seen; with
adequate precautions to prevent soiling of the peri-
toneal cavity, the greater portion of the contents of
this cyst was suctioned off. More detailed examina-
tion, which was then pussible, revealed the cyst to be
a hydronephrosis, arising from the lower portion of
the right kidney. A wransperitoncal nephrectomy of
the entite right kidney was then carried out.

The incisions were closed as usual,

Post-uperatively, the patient had an uncventful
recovery.

§
k
k
b
3
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v

Fig. 7

The nephrectomy specimen, “Ihe two ureters, the

small solid upper renal segment and the baggy
lower segment {(very much smaller ip siz;-

due to aspiration) are well seen,

Operative specimen showed a ki i
pf:lvis and dcuble ureter (Fig. 7|.'"E!I"':|:-yp:rl:il:) d“;'bt:"
kidney and the corresponding pél\'is drained "b“ :hr
lf)wer ureter was grossly hydronephrotic, contai g
hule. over 7500 cc, of slightly hrownis‘h ﬁu'dnmg .
details of calyces etc. could not be made nutl i T:‘c
sac. The upper portion of this kidney appcarr:ln tl;:
slightly hydronephrotic, A roentgenogram mk ’
after distending this renal pelvis with sodium ‘:)ad':!n
solulion revealed atleast two ma jor calyces and s‘n-c‘ra‘;

minor calyces; there was no communication with th
hydronephrotic sac {Fig. 8). i

_ In view of the roentgenclogical findings of the lef
kl{inry and in view of the number af the majol " an ‘l
minor calyces from the upper segment of the r‘:crh::(
tomy specimen, the hydronephrosis appears l‘:a ha:

origingled in the lower, small . )
right Kidney. er portion of a dupiicated

Discussion

Double formation of

tl L
the kidneys and  the 1€ pelvis  of

ureters s th
N . e
most common form of malformation of

the upper urinary tract. In describing
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Fig. 8

An x-ray of the same specimen {as in Fig. 7%
the calyces of the upper segment filled with
an agueons sodium iodide solution.

these duplications, Higgins® has used the
term “ pyelon ', meaning a receiving
vessel, 10 embrace all the derivatives of
the embryological ureteric bed. ** Pyelon
simplex ”” describes the normal condition of
the upper urinary tract, while “ Pyelon
duplex " will cover all forms of duplications.

Usually, in these cases of double pelves,
the lower pelvis is the larger in size and more
normal in shape. The upper pelvis is small
and consists of little maore than two minor
calyces. Occasional variants of this charac-
teristic pattern are seen—the two pelves may
be equal in size and similar in shape or
very mn’ly. the upper one may prrr{nminat:
{Higgins® Lowsley-et-al*}.

These two pelves may be diained bya
single normal ureter ; or the wwo pelves
may have two distinct ureters opening

hE Bt

independently into the bladder (complete
duplication) or the two ureters draining the
two pelves may unite at some point hefore
reaching the bladder, so that they open
through a common orifice on the trigone
(incomplete duplication).

The complete and incompletc duplication
may be unilateral or bilateral, or there may
he complete duplication on one side and
incomplete on the other.

Incidence of Pyelon duplex.—Though this
type of abnormality is the commonest
anomaly of the upper urinary tract, its
overall incidence is not high. Camphell®
found 301 instances of ureteral duplication
in 47,483 autopsies, an incidence of 1: 157.
In a series of 4,215 autopsies, Lowsley-
et-al* found ureteral duplication in 18 cases—
an incidence of 1in 234. Bilateral duplications
were rarer than unilateral duplications.

In a survey of 4774 urographs, Nord-
mark® found 138 cases of duble formation
of renal pelvis and ureter, an incidence of
2:89. In these cases, bilateral, complete
and incomplete divisions of the ureter were
rarer than unilateral completely and incom-
pletely divided ureters.

Complications.—Many patients with these
congenital abnormalities remain completely
asymptomatic. However, complications such
as infection, hydronephrosis and calculus
formation are considerably more prone to
occur in these abnormal organs,

According to Campbell’, the occurrence
of clinical hydronephrosis is approximately
twenty times that found in normally formed
kidneys.

Lowsley and Kirwin®, Campbell” and
Higgins® all state that the upper (nsually
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il\-developed) portion is more ofien the seat of
disease than the lower well-developed portion.

The increased incidence of complicationsis
the result of stasis in one or the other segment
of the duplicated pelvis and ureter. The
exact mechanism of this stasis is not well-
understood as vet. Some, like Higgins,
blame the defective musculature of the
abnormally derived ureters. However,
Benjamin' has demonstrated the presence
of fascial bands and he has reported cases of
hydronephrosis with infection that have im-
proved after removal of these fascial bands.

Comments

() The case herein reported was
rather unusuval in having bilateral incom-
plete duplication of the pelvisand ureter
with the lower renal segments being smaller lhar:
the upper ones, on both sides.

' (#) The lower segment on the right
side had b?come grossly enlarged into a
hydronephrotic sac, containing 7500 c.c. of
fluid ; the upper beiter developed portion of
the same kidney though displaced forwards

and towards the left, was on) lightl
hydronephrotic. ’ v
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A CASE OF GASTRIC CARCINOMA IN A YOUNG ADULT
RY

S. S. ANAND, HARCHARAN SINGH and HARJIT SING, Amritsar.

Ninty five percent of gastric carcinomas
occur between 45 and 69 years of age'. The
highest incidence at the Mayo Clinic was
beiween 40 and 60 and in Paynes’s London
series between 65 and 70°.  Card' states the
occurrence is in age groups aver 45 while
the commonest age incidence mentioned in
the latest edition of the Price’s Textbook of
Medicine® is 45 and 65. Palmer® says that
gastric cancer is almost unknown in the first
decade of lifc, rare in the second, uncommon
in the third decade and common indeed
thereafter from the age of 350n. Anderson
in his textbook of Pathology as quoted by
Imgriblia and Lopusiviak has stated th.a;t he
has seen carcinoma of the stomach m an
cighteen year old boy. The latter authors
have noted a gastric carcinoma with metas-
tasis in a 2 year old college athlete’.

The patient K. §., a male, who stated his age to he
eighteen years, was admitied 10 the East Medical
ward of the V. J. Hospital on the Uth March, 1957.
His complaints at the time of admission were gencr-
alised weakness of some years, pain upper abdomen
1} years, loss of appetite one year and vomiting off
and on duration one vear. The pain was described
as dull and continuous in the epigastrium and was
neither relieved nor aggravated by food or any other
factor. For the last six months the pain had become
more severe and every two to four days he would get
an attack of severe pain with a moving ball of wind
in the abdomen and one or two vomits. He vomitted
blood twice, 2 months and 1} months prior 10 the
date of admission.

The paticnt admitted to some [oss of weight hut he
had not kept any record. There was no previous
history of dvspepsia or cpigastric pain. The past
history was essentially negative, The economic status
and the dict of the patient had been poor.

On examination the patient was thin and pale.
There was no edema, glossitis, call tenderncés or
deficiency pattern in the skin., There were na
telengectasis or jaundice. There was no lymphadena-
pathy, hepato or splenomegaly, There was no ascites,
A firm mass two by three inches in size was felt in the
epigastric region. It was intra-abdominal, irregular
and mobile,

Investigations
Haemoglobin 12 G./100 cc.
Total lencocyte count 6600/¢c. mm.

Differential leucocyte count 70 Polys/25 Lymyhos/
1 Mono/4 Eosinos, per cent.

Erythrocyte sedimentation rate 10 mm. 1st hour
Westergren.

Stool examination N. A. D.
Urine examination N, A, D.
Fasting gastric contents 10 cc; Bile and Starch nil.

Fractionsl Test Meal

\ ! Total acidity in terms of c¢ of

S?&‘_)lc | afi:ﬁ:y ?W NaoH to neutralise 100 cc of
! gastric CO!'I(CES“ o
Fasting | 0 : 15
| \‘ 18
i
2 ] f 17
3 0 : 28
4 0 16
5 \ 19
6 ] 3




Ll

Barinm study of the stomach showed irregular
filling due to multiple filling defects (Fig No. 1)?
Gastric Carcinoma 2 Simple tumor.

Fig. |

Barium Meal showing irregular filling
defect in the Stomach.

The differential diagnosis ar 1his s1age thus rested
hetween malignant and simple tumor of the stomach.
Benign tomors of the stomach and duodenum are
generally considered to be comparatively rare lesions.
Only 13 cases were reporied in 300,000 admissions to
the Jeflerson Hospital, Philadelphia, and only 17 in
25,000 admissions to the Cleveland Clinic. However
it has been repratedly pointed out by several authory
that the actual incidence is probably considerably
higher than the clinically observed incidence. The
relative propertion of benign and malignant tumours
that make up the neoplasms of the stomach and
duodenum which have come under c¢linical observation
in several rteported serics i3 approximately |: 50
1i.e. 29,3, On the other hand gastric carcinoma,
as stated earlier, occurs at a much later age while
benign gastric tumours alten occur  in young
individuals.

THE INDIAN JOURNAL OF SURGERY

The weight loss which was never recorded and the
normal E. 8. R. were unhelpful. The absence of (ree
:pwid In the gastric juice is a well known ohservation
n some cases of cancer of the stomach, but in the
méjority of gastric adenomas also histamine achlorhy-
dria exists and pernicious anaemia is not uncommanly
associated with achlorhydrial, The diagnosis of
carcinoma appeared more probable because of the
greater frequency of malignant tumaurcs a3 compared
to simple ones in the stomach,

The patient was transferred to
Ward on 1—4—57, He was operated on by one of us
{8. 5. Anand} on 16—4—57. The abdomen was
opened through a left para-median incision and the
diagnosis of gastric carcinoma was confirmed. Sub-
total gastrectomy was performed by Hofmeister's
technique, The specimen is shawn in Fig 2. Enlargc(i
lymph nodes were present in the greater curvature ﬁnd
in the subpyloric region, and were resected. The

patient Was discharged on 3—5—57 afier an une-
eventful convalescence,

the East Surgical

Fig.

Photograph of the specimen removed
at Operation.
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Fiz. 3

Fig. 4 Fig. 3
Figs. 3. 1 & 3 Microphotographs showing the
histological picture,

§8-12
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Fig. 6
X-Ray showing epiphysis of sternal end of Re. elavicle not fused.

The pathological report was:—*‘Microscopic exami-
nation shows large sheets of cells, round or ovoid,
with slight amount of cytoplasm ; the nuclei are large
and vesicular. Groups of cells are separated by thin
bands of fibrous tissue and at places there is an
atternpt at acinous formation. Diagnosis: Carcinoma
stomach” (Fig. 3, 4 & 5}. Examination of a lymph
node from the greater curvature revealed metastasis
(Plate 4). Examination of the supra and infra
duodenal glands was negative for secondaries,

Now that the diagnosis of cancer of the stomach
had been proved, it remained to establish the
age of the patient. The x-ray picture of the
medial part of the clavicle taken in September 1957,
shows the presence of the epiphyses of its sternal end
which has not yet fused with the body of the clavicle
(Fig. No. 6). According to Galstaun® this epiphyses
appears in Bengali males at 15-19 years and fusion
occurs at the age of 22 Jit and Singh (1957) working

in th.e Anatomy Department of the Medical College,
Amritsar, have found that this epiphysis appears at
17 years and fuses with the body of the clavicle at
22 years’s. Thus the age of our patiem is below
22 years, and since the Symptoms started two years
ago, the age of the patient at the time of onset of
gastric carcinoma was probably less than 20 years,

‘Fonnw-up.vWilh the exception of mild epigastric
dlslcr.)mfnrl, the patient is doing well 1ill the time of
writing this report (Ocioher, 1857)
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A CASE OF GIANT FOLLICULAR LYMPHOMA
IN A GIRL AGED SEVEN YEARS

(A Case Report)

S. AGARWAL and J. B. SHRIVASTAYV, Nagpur.

Amang the tumours of the lymphoid tissue,
Giant Follicutar Lymphoma is considered
as a relatively benign condition. The growth
is slow and not a few tumours of this kind
have been cured by simple enucleation or
irradiation. Most pathologists however,
feel that it is a potentially malignant condi-
tion, in the sense that it frequently develops
into some aother fatal form of malignant
lymphoma—a sarcomatous growth or
leukaemia { Jackson and Parker?, and Willis*),
Early diagnosis of this condition, therefore,
is important.

This tumour has been usually found to be
in middle aged or old persons. Wright* in
a series of 136 cases found an average age
of 52-8 years, the earliest case seen was in a
person aged 25 years. Jackson and Parker*
have reported the average age group as
50—59 years and the minimum age in their
series of 39 cases was 21 vears. Gall and
Mallory! and Lumb® have reported cases
occurring in the age group of 10-20 years
but have not mentioned the minimum age.
The foilowing table summarises the common
age group and the minimum age incidence
of giant follicular lymphoma, as reported hy
the above mentioned authors.

No. of mmm"n'Minimum

Author . Year canes | MEE Age
group
Wright e 1936 136 { 50;591 25
Lumb .o 1954 79 5060 1020

Jackson & Parker. - 1947 ¢ 39 5039 2]

Gall & Mallory... 1942 - 38 50 ~ Below 20
. One case

It is apparent that giant follicular
lymphoma is extremely rare below the age
of 20 years. None of these writers have
reported a case in the age group less than
10 years. In the recent literature also no
case has been reported in this age group.
"The case reported here is of importance and
significance as the tumour was seen in a
child aged seven years.

Case No. S. 56-3024. (R.P.) A girl aged
seven years was seen in the outpatient
department of Medical College Hospital,
Nagpur on 14-10-56 with the complaint of
bilateral cervical lymphadenitis of wwo
months duration. The axillary and inguinal
group of glands were not palpable. Screen-
ing of the chest did not show any evidence
of enlarged mediastinal glands. Total leuco-
cytic count was 14,200 per cnm. with a
differential leucocyte count showing Poly-
morphs 26 percent, Lymphocytes 65 percent,
and eosinophils 9 percent. There was
no evidence of infection in the oral cavity.
A clinical diagnosis of tubercular lympha-
denitis was made and a gland from the
posterior triangle of neck was removed for
biopsv.

The gland measured 1'5 X 1 X 1 cms. in
size and was of rubbery consistency. The
cut  surface showed a uniferm pale
appearance with small pinpoint follicles
distributed uniformly (Fig. 1).

Histnlogical examination showed that the
capsule was thickened. 'The whole gland
was studded with large, closely packed
rounded follicles with a discrete outline and
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The cellular structure of the follicles disclos-
ed larger cells with pale cytoplasm and a
vesicular nuclei (Fig. 3). In the reticulin
preparation the reticulin fibres were com-
pressed around the follicles (Fig, 4)

Cut surface of the lymphnode showing
circumseribed  folticles ditributed
uniformly. (X 4).

a peripheral rim of mature lymphocytes. At
places the follicles tend to split away from
the surrounding rim of lymphocytes (Fig. 2).

Fig. 3.
Higher magnification of an area from Fig. 2.
Showing uniformity of the cells in the follicles,

absence of phogncytosis and sinus reticulosis.
(> 250y,

Comment

In this case there were no general signs
or symptoms. Such cases have been describ-
ed by Lumb*, Jackson and Parker’ and
Wright".  The criteria of diagnosis are
mainly histological in the absence of any
blood or bonemarrow changes. The histolo-
Fig. 2. gical picture of giant follicular lymphoma
bears a close resemblance to the follicular
hyperplasia in glands draining an area
of infection, This differentiation is of

Showing closely packed large follicles with
tendency to split away at the margins. Note
the absence of sinus reticulosis. (X 130).
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Fig. 1.
Showing condensation of the reticulin around

the follicles. Laidlaw’s reticulin stain.
(> 130).

importance particularly in children. It can
be differentiated from follicular hyperplasia
(Fig. 5) on the following grounds.

}. The follicles are large and closely
packed, replacing the entire gland structure.

2. Paucity of mitosis in the germinal
centres.

3. Absence of sinus reticulosis usually
associated with follicular hyperplasia.

Fig. 5.

Showing a large follicle in a gland draining
an arca or infection. Note the presence of
sinus reticulosis at X, (X 180).

4. Absence of macrophages and phagocy-
tosis in the germinal centres.

Summary

A case of giant follicular lymphoma
occuring in a girl aged seven years has heen
described. The histological features of this
entity and its differentiation from follicular
hyperplasia of a reactive lvmphnode have
heen briefly discussed.
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METASTASES IN CARCINOMA OF THE THYROID

(Report of unusual cases)

BY

M. V. SIRSAT, m.p., Bombay.,

Spread to distant parts of the body is a
biclogical property of cancer. Metastases at
unusual sites, especially when solitary and
symptomatically active, may create problems
in clinical diagnosis. With a small, asymp-
tomatic primary, such metastatic tumours
are often mistaken for primary neoplasms
and treated as such. Carcinomas of the
bronchus, thyroid, kidney and breast are
perhaps most notorious for creating such
situations. This communication is a report
of 3 cases of carcinoma of the thyroid in
which the metastatic growths were mistaken
for the primary neoplasms and radically

treated.
Case Reports

Case i.—A Hindu woman aged 50 (no. U. 1171}
was admitted to the 'Tata Memorial Hospital, Bombay.

an February 20, 1958, for a swelling of the left lower
jaw. The duration was 3 manths. The swelling had
increased gradually in size and was painless, The
clinical diagnosis lay between a benign giant cell

tumeour, bone cysts and an adamantinoma, Hemiman.
dibulectomy was carried out.

Roenigenclogic findings.—There was a multicystic,
iranslucent defect in the ramus of (he mandible,
(Fig. 1). The bony margin was broken through and
the tumour had extended into the soft tissues, A
diagnosis of malignant adamantinoma was made by
the radiologist on these findings.

On sereening the
chest was normal.

Gross Findings,—The specimen was of hall the
mandible and showed a circumscribed, hemispherical
growth measuring 55 em. in its long axis. The cw
section showed a variegated appearance:  greyish

fleshy areas were scen interspersed with areas pinkish
in color (Fig, 2).

Fig. 1

Roentgenogram showing defect in the ramus of the mandible. (Indicated by arrows).
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Fig. 2

Surgical specimen of half of the mandible showing circumscribed, hemisperical growth.
Metastases secondary to carcinoma of the thyroid gland.

Microscopical Findings.—These were typical of a
well differentiated carcinoma of the thyroid. The
turnour was characterised by arini of varying sizes,
some conlaining acidophilic colloid material. The
cells lining the acini were cuboidal and their nuclei
were hyperchromatic and showed variability in size.
(Fig. 3.

Comment.—Obviously this was a metastatic carci-
noma of the thyroid in the mandible. The true
nature of the lesion was however recognised only after
histological examination of the specimen. A small
hard nodule was deiected in the thyroid gland
subsequently.  Unfortunately the patient left the
hospital against medical advice.

Fig. 3

Photomicrograph of the metastatic tumour in the mandible showing a well differentiated
adenocarcinoma of the thyroid (H & Fstain X 230},
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References are available in the literature to
similar instances where metastases in a bone from a
thyroid carcinoma have heen treated as primary bone
tumours. Metastatic carcinoma of the jaw is not
common. When it occurs it is in the molar areas of
the mandible because this region comtains red-
marrow. According to Willis* the red marrow is the
most frequent site for bone metasiases.

Case 2.—A Parsee woman aged 84 (no. 1522, U))
complained of a lump on the right side of the abdo-
men of 3 years’ duration. The lump had gradually
increased in size and was painless. She also com-
plained of hematuria. A firm nodufe was felt in the
thyroid but it was not producing pressure effects.
Intravenous pyelography revealed a mnon-functioning
kidney on the right side. Nephrectomy was carried
out. On the 101th day of 1he operation, the patient
developed ebstruction in the small intestine. She was
opened up again and died 3 days later. There was
no autopsy.

tig. 4

Surgical specimen of kidney showing a well

circumscribed tumour mass with a variegated

appearance. Kidney is a rare site for carci-
noma of the thyroid to metastasize.

Gross Findings.—The specimen af the kidney showed
on cut section a well circumscribed tumour-mass
measuring 10 cm. in the long axis. The mass ha(;
almost campletely repiaced the renal tissue, which
could bhe made out only at the upper pole. Tt showed
2 varicgated appearance. Scattered arcas of haemor-
rhage and necrosis were seen in the tumour '(Fig. 4).

‘ Microscopical Findings.—The tumour was characte-

rised by papillary finger-like processes around central
fibrovascular cores of connective tissue, (Fig. 5).
The tumour cells were polygonal and had acido-
philic cytoplasm. The nuclei were round or ovoid
hyperchromatic and showed variability in 5ize:
Scattered within the papillary masses were  acini
containing acidophilic colloid material,

Comment.—The interesting feature of the case is
that a renal metastasis of thyroid carcinoma was
treated radically on the assumption that it was a
primary tumour. Although clinjcally a nodule was
telt in the thyroid it was nat suspected to be cancer-
ous. Kelly? in 1897 reporied a similar case in which
a clinical diagnosis of a primary renal (umour was
made and nephrectomy performed ; necropsy however
revealed a primary carcinoma of the thyroid. Willist
has given autopsy findings of cases of thyroid carei-
noma with metastatic spread (o the kidney.

Case 3.—A Muslim woman aged 50 (Na. U, 3834,
was admitted to the Hospital, in june (6, 1958, for a
lump in the left breast of 3 years' duration. Accor-
ding to the patient the lump had been Increasing in
size for the last 2 months. Ultimately it ulcerated
and chocolate  coloured-fluid  exuded from the
wound. On clinical examination a hard irregular
mass was felt in the breast. It was located in the
lower, outer quadrant and was partly felt in the
central portion of the breast also. There was an
excavated uleer in the region of the areola, The jump
was fixed to the deeper structures. "The len axillary
nodes were hard. Simple mastectomy was carr :
nul,

ied

Gross Findings.—The specimen was of simple mastec-
tomy and was covered an clliptical skin flap measur-
ing 19 X 16 cm. The cut surface showed cysts of
varying sizes separated by greyish opaque 'art'as.
Many of the cysts seemed to contain grlatinous
material (Fig, 6),

Microscopical Findings.—-The wmour showed acini
of varying sizes and shapes and papillary processes
around a fibrovascular core of connective tissue. The
purlei were ovoid in shape and showed a variabifity

METASTASES IN CARCINOMA OF THE THYROID

Fig. 5
Photomicrograph of section through specimen Fig. 4, showing structure of papillary

adenacarcinoma, Some of the acini contained colloid material,
{tH & FE stain X 230,

Fig. 6

Surgical specimen of simple mastectomy.  The tumour beneath the skin shows cvstic spaces
filledd with colloid material. Surrounding these are opaque areas of cancer,
Breast is an extremely unusual site for carcinoma of the

theraid ta metastasize.
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Fig. 7

Photomicrograph showing acinar areas of carcinoma.

"The portion in the inset shows papillary areas,

{H & E stain X 120 and 105),

in size. (Fig. 7). The surrounding connective tissue
showed areas of old haemorrhage, cholestrol crystals,
monanuclear inflammatory cells and foreign body

giant cells.

Comment.—Thisis an example of carcinoma
of the thyroid metastasizing in the breast.
The nature of the lesion was recognized
after the histological examination, A re-
examination of the patient disclosed a hard
nodule in the thyroid gland. Wells? in 1919
reported a case of carcinoma of the thyroid
with bilateral metastases in the breast. An
extensive survey of recent literature failed
to show a similar occurrence.

Summary

Three cases of carcinoma of the thyroid
one with a metastasis in the mandible, thc'
second with metastasis in the kidney and
the third with metastasis in the breast are
reported. In all these cases the primary in
thc.thyroid was not recognised and the
patients were treated radically on the

assumption that the operated lesion was the
primary tumour,
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RARE ANOMALY OF THE GALL BLADDER, THE CYSTIC,
THE HEPATIC AND THE COMMON BILE DUCTS

BY

A. K. BASU, Calcutta.

Numerous anomalies invalving the hepatic,
cystic and common bile ducts have been
described. They are more frequent than
géncrally understood and are of great
importance to the surgeon dealing with the
biliary tract. These abnormalities may
involve the various components aof the
biliary tree (Flint 1923} including the gall
bladder (Gross 1936, Stoll Kind 1940 and
Finney & Owen 1942) either singly or jointly.
A case is being presented here wherein the
abnormality met with involved nearly all
the components of the biliary tree.

Case Report

§.B. 36 years, had recurrent autacks of acute
colicky pain in the right hypochondrium of 3 years'
duration. There were two episodes of obstructive
jaundice during these attacks which subsided with
medical management.

He was a moderately built man. Pressure in the
right hypochondrium elicited sharp pain. Per oral
cholecystography showed non-filling of 1he gall
bladder.

Bule -
Ayely

In view of the recurrent pain, history of jaundice
and non-filling of the gall bladder on cholecysio-
graphy, operation was decided upon.

Operation.—21—2-56.

Right paramedian incision. The gall bladder was
shrunken, thick walled and there were dense, firm
adhesions with omentum, Iransverse colon and
duodenum. Numerous small caleuli were felt within
the shrunken gall bladder. Dissection was started at
the hilum of the gall bladder. A narrow attenuated
cystic duct was isolated and it was seen and followed
down to where it disappeared behind the duodenum
{Fig 1). The structure medial to the cystic duct was
at first thought to he common duct but on aspiration
was identified as the portal vein. The common
hepatic duct was not seen.

Dissection of the gall bladder wall revealed two
large ducts emerging from the undersurface of the
liver and entering the fundus of the shrunken gall
bladder. OF these, the left appeared to be larger and
was about 17 in diameter. The right duct was
ahout }” in diameter (Fig. 1).

The hepatic artery was isolated. It divided early
and the division into right and left branches were
followed. ‘The right hepatic artery followed the cystic

Fig. 1

Shows the details of the anatomical abnormality met with (See Text),
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duct in a wide sweep superiorly and after giving a
large cystic branch 1o the gall bladder, disappeared
into the liver substance behind the point where the
left of the two ducts were emerging {rom the liver to
join the fundus of the gall bladder (Fig. ). The
right branch of the hepatic artery was normally
placed. After some deliberation, it was decided to
remove the gall bladder and establish biliary
continuity by hepatico-duodenal anastomosis using
the large dilated left duct emerging from the liver,

The junction of the neck of the gall bladder with
the narrow cystic duct (* common bile duct) was
divided and the gall bladder was dissected out of the
liver fossa. The right sided duct emerging from the
liver was divided and transfixed, The dilated left
duct was divided but carefully preserved.

The lst and 2nd parts of the duodenum were
liberally mobilized until the ducdenal bulb could be
easily brought up to the undersurface of the liver
without any tension. After carefully approximating
the bulb and the dilated hepatic duct, an incision
ahout $” wasmade on the bulb and hepatico-duadenal
anastomosis was performed (Fig. 2). One layer of

Fig. 2

Hepatico-dundenal anastomosis.

interrupted sutures using No. 0 chromic catgut on
atrauymatic needic was used throughout. To reinforce
the suture line and prevent tension, the duodenal
bulb was hooked up to the undersurface of the liver
by a few additional sutures. A stab drain was left
béhind the anastomosis site and brought out at the
flank. The wound was closed in layers.

Post-Operative Course

This was marked by slight leakage of bile through
the flank drain for the 1st 3 or 4days and by deve-
lopment of pyrexia and slight icteroid tinge lasting
for about 2 weeks. However, the patient progressively
improved and after the drain was removed on the

14th r'iay, he was up and about quickly and his stools
contained large amounts of bile and the icterus

disappeared. He was discharged on the 21 day after
operation,

He has been fallowed up regulacly for over 2 years

and continues to keep good health withous any
untoward symptoms.

Discussion

"The abnormalities presented in this case
could be explained in two ways. It may be
looked upon as a case of congenital total
absence of the common bile duct in which
the cystic duct was directly draining into
the duodenum or as is more likely, it could
be described as a case of congenital absence
of the gall bladder in which the upper part
of the common bile duct was somewhat
dilated and took on the shape and was
performing the function of the gall bladder.
"This second explanation appears more likely
in view of the finding of the two hepatic"
ducts opening into the fundus of the
supposed ‘gall bladder .

There may be differences of opinion as to
the best method of tackling this prablem,
It might be thought that instead of taking
the risk of removing the supposed ‘ gall
bladder’ and subsequent hepatic-duodenal
anastomosis, one could do cholecystostomy

or choledochostomy and remove the small
calculi.

Tt should be remembered, however, that
the ‘gall bladder’ was shrunken, fihrose:l
and apart from the difficulty of doing
cholecystostomy or choledochostomy in such
a case, it would have most probably led o
stricture formation in the lumen in a short

while making subsequent management even
more difficult.

The question of hepatico-duadenal

anastomosis  also presented a  difficule
problem. There were two ducts emerging

from the liver, but the right duct was
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diminutive and the left one was large. It

was concluded, therefore, that the left duct
was the main one and was draining most of
the liver. Anastomosis with this duct was
decided upon and carried out with relative
case. That this anastomosis has been
adequate, is evident from disappearance of
the slight icterus that the patient developed
in 2 wecks’ time, the presence of adequate
amounts of hile in the stools and the
continued good general health of the patient
for over 18 manths,

Summary

A rare case of abnormality involving the
whole biliary tree is presented. This case

could be looked upon either as one of total
absence of the common bile duct with the
cystic duct directly draining into the
duodenum or as one of congenital absence
of the gall bladder with the proximal
portion of the common bile duct taking
the shape of and functioning as the gall
bladder.

This abnormal gall bladder was patholo-
gical and was shrunken, fibrous and
contained stones. It was treated by resection
and the biliary continuity was restored by
hepatico-duodenal anastomosis. The patient
is doing well alter 18 months. Salient points
of this unique abnormality are discussed.
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RETROPERITONEAL LIPOSARCOMA

Report

of a case

By

D. RHASKARA REDDY*, B. S. RAO** and p. RAMACHANDRA RAO*,
Visakhapatnam.

Retroperitoneal tumours arise from the
structures that are in the retroperitoneal
space, namely, fibrous and areolar tissue,
fat, fine muscle bundles, small blood vessels,
capillaries and nerve elements. Morgagniz
(1761} first described tumours of the retro-
peritoneal space with a case report of a
lipoma. Various types of tumours arising
from the retroperitoneal region have been
recorded. But true lipo-sarcoma arising
from the retroperitoneum is of infrequent
occurrence. Harnetl' (1952) could find only
2 cases of lipo-sarcoma of the retroperito-
neal region out of 205 solt tissue sarca ns,
Stout’ (1944) recorded 43 cases of lipo-
sarcomas, coliected from the surgical patho-
logy laboratory of Columbia Univcrsit)- and
reviewed 134 cases reported in the literature
and gave an admirable account of liposar-
comas. Cases have been periodically reported
from India. Sirsat' (1956}, from Bombay,
recorded 7 cases out of 146 saft tissue
tumours. Roy® et al (1958} have come
across only one case of liposarcoma ir their
five cases of primary retroperiton, auurs.
We have reviewed both the autopsy and
biopsy records of the Pathology Department
of the Andhra Medical College ( 1926.todate)
and have come across 'no case of primary
lipasarcoma of the retroperitoneum, The
present case, first to be recorded, is descrihed
below,

Case Report
A Hindu female B.S. aged 40 vears was admitted

on 1821958 for the complaint of a mnass in the
abdamen of 6 months’ duration. The complaint

*From the Department of Pathology, An,

*3From the Department of Surgery, Andhra Medical College, Visakha

started with a small firm sy
the umbilical region. The swe
gradually and began to grow i
attaiz?cd the present size, Jn conjunction with the
ETOWINE fumour mass, the patient developed pain and
dyspnoea. She was constipated all through. One

month afier the development of the swelling there
was cessation of menstruation.

UHing increased in size
n all directions and has

On Examination, a swe
lumbar, umbilical and left iljac regions, encroaching
sh’gi}tly- on to the right side and moving  with
.rcsprr:atmn, was seen. On palpation, a mas ¢ X 6",
.f]l'm m consistency, freely mobile, smooth, with
indefinite margins, occupying the left lumbar umbili.
cal and lefi jliac regions, was fely, N('m visible
pulsations were seen. The dullnexs was not continu.
nus with that of the spleen and it had no connection

with the kidnev. Other systems did not reveal apy
abnormaliy. '

Iling occupying the left

Investigations done,—Routine investigations did
nat reveal any abnarmality, Intravenous Pyelographic
lindings : Excretion was present in both the kidneys,
Left kidney appeared 1o ;
medially and anteriorly
the lumbar regipn

be displaced upwards,
by a retraperitoncal mass in
(Fig. 11. The patient was refecred
to the gynaccological department for pelvic examina-
tien to eliminate an ovarian tumeur, in view of the
amenorrhoea and mass in the ahdomen, Gynaecolo-
gical examination revealed that the tumour had no
connection with the avary,

A clinical diagnosis of retro
was made and the patient was Gperated upon on
23—14—1958, On opening the abdomen 3 yellowish
retroperitoneal mass was seen, which
did not contain any fluid. The perine
tumeur mass was incised and the tw
1o be a big sized retroperitoneal
adherent 1 the perinephric far.
mass was excised ; the

petitoneal tumounr

» O aspiration,
neum over the
mour was {onnd

lipoma and was
The whole tumour

patient made an upeventful
recovery and was discharged on 6—--5— 1058

dhra Medical Callege, Visakhapamam.-

patnam.

clling just to the left of
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Fig. |

Photograph showing the upward and medial

displacement of the left kidney by the retro-

peritsneal mass shown by means of inira-
venous Pyelography.

Fig. 2

Photagraph showing the cut section of the
tumour.  Arcas of haemorrhages and
degeneration could be made out,

Gross specimen.—The entire tumour mass measur-
ed 127 < 18" and weighed 2,875 gms. Tt was round
and mackedly yellowish in eolour with blood vessels

coursing prominenily over it. The growth looked ta
be well encapsulated. A cut section of the tumour
revealed uniformly yellowish areas, which were soft ;
areas of haemorrhages and degeneration could be
made out in these yellowish areas (Fig. 2). Amidst
these yellowish areas, solid while areas wrre seen
which were very firm. The tumour was lobulated.,

Histological  appearances.—Biopsy No. 2508 10/58
and 2666-2671/58. Several sections covering the
entire peoplasm were studied. They, were stained
with haematexylin and cosin, Van Gieson’s stain and
reticulum stain. Frozen sections were stained with
Sudan [II for the presence of fat. Histo-chemical
study with periedic acid, Sehiff technique, was also
done to study the presence of intercellular mucin in
these sections,

The tumour showed varying stagesof differentia-
tion of the fat cell (from mature far cell to immature
fat cell). In some arcas the large vacuolated mature
fat cells with the peripheral nuciei could be seen
(Fig. 3). Embryonal spindle shaped fat cells,
arranged in a whorled pattern, were alsa seen (Fig. 4).
Large areas of necrosis, haemorrhages and myxoma-
tous degeneration of the stroma were seen. Large
undiffe-+ntiated fusiform cells with mitotic division of
nmicles were seen in some of the sections studied
(Fig. 3j. bome of the spindle shaped cells showed
early fatty vacuaoles (Fig 6). Intercellular mucin and
periceliular reticulum fibres were also seen by special
staining methods,

Histological diagnosis.—Liposarcoma.

Comments,—Retroperitoneal tumours are
clinically silent for a long time since the area
is an ideal site for the continued unhampered
multin¥*~ation of malignant cells. Neigh-
bouruy -ares such as the kidney and
ureter or those in the peritoneal cavity are
pushed to one side with the expansion of the
retroperitoneal neoplastic mass withaut any
significant change in their function or form
as was seen in the intravenous pyelogram.
Thus these tumours can grow 10 enormous
sizes, giving rise ta little discomfort to the
patient. All these changes are very Clcarly
seen in the case recorded ahove,

The histological study in this particular
case left us no doubt about the diagnosis as
the cells of the tumour exhibited mase of
the varieties of structures, as described by a
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Fig. 3

Photomicrograph illustrates large, vacuolated, mature fat cells with peripheral nuclei.
H & F stain: x 105.

Fig. 4

Photomicrograph illustrates sheets of spindle shaped cells arranged in whorled paitern,
H & E stain: X 105.

RETROPERITONFAL LIPOS ARCOMA

Fig. 5

Photomicrograph showing collections of large cells with hyperchromatic nuclei and mitotic
division of the nuclei. H X E stain: X 420,

Fig. 6

Photomicrograph illustrates some of the large spindle shaped cells showing carly fatty vacuoles.
H x Fstain: x $20.

7!
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number of authors. Varying pattern, the
demonstration of fat both in the uniglobular
and multiglobular fat cells, the pericellular
reticulum fibres and intercellular mucin,
clearly show the nature of this tumour.
Willis® is of the opinion that a diagnosis of
liposarcoma can only be fully established
by the observation of a complete range of
intermediate forms between the undifferen-
tiated sarcoma cells and well-developed fat
cells of either uniglobular or multiglobular
type. All these changes which are distinctly
seen in the histological study of the case
recorded, illustrate the two different lines of
development in these cases one leading to
the ordinary type of mature uniglobular fat
cell and the other to the multiglobular cell,
similar to the characteristic element of brown
fats (round or polyhedral cells with central
nucleus and abundant granular cytoplasm).

Metastasis is less frequent in lipusarco-
mas than in other types of sarcomas. The
case recorded did not show any evidence of

metastases and is being followed up, The
patient is doing quite well and no recurrence
or any cvidence of metastasis has been

noticed so far—i.e. till 14—8—58—a period
of about 6 months.

Summary

'l. A case of primary retroperitoneal
liposarcoma is recorded.

2. Detailed histological study of the
neoplasm was made with special stains to
study the nature of fat, reticulum fibres
and intercellular mucin,

3. The histogenesis of this tumour

is
briefly discussed.
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PROLAPSE OF SMALL INTESTINE THROUGH
THE ANUS: CASE REPORT
BY

FORREST C. EGGLESTON and JOHN K. VETTATH,
Ludhiana, Punjab, India.

Prolapse of the small intestine through
the anus is a rare condition, discounting
cases of intussusception. The following case
report illustrates one such case.

Case Report

S. K., a 25 vear old Sikh housewife, was admitted
on January 21, 1956 with a complaint of pain in the
lower abdomen for one month, and loose stools and
vomiting for ten days.

Past hisiory.—Four months prior 10 admission
the patient had had a normal delivery followed by
phicbitis ol the left leg. This was treated elsewhere
and she recovered after about five weeks. One month
prior'm admistion pain comunenced in the lower
abdomen periumbilical in origin, and radiating to
the left lower quadrant. Along with this a tender
swelling appearcd in the Jelt inguinal region and a
mass was noted in the lower left quadrant. There
was no vaginal discharge. She was treated with
penicillin resulting in disappearance of the inguinal
swelling  but the mass in the left iliac fossa and
abdominal pain persisted 10 a lesser degree. Ten
days priot to admission she began to have loose stools
(6 or 7 per day) and vomiting. The diarrhoea lasted
for only three days.

Physical Examination.—Physical examination reve-
aled an acutely ill woman appearing older than her
siated age, severely dehydrated, pale, toxic and irra-
tional. Blood pressure was 105/63, temperature 98°,
pulse 92, and respiration 22. F,.v.ctjpt for lhc' signs of
toxacmia and dehydration, the positive physical find-
ings were limited to the adbomen and'thr lower
extremities.  There was a sense of fullness in the left
lmver quadrant but no definite mass was palpated
although considerable resistance and tenderness were
present. Bowel sounds were present and normal. No
hernia was palpable.  That left lower extremity was
{* greater in circumference than the right and
Homan's sign was pasitive on the left.

Pelvic examination.—Pelvic examination was not
satisfactory and revealed only tenderness in both the
farnices with 2 moderately enlarged uterus,

Laboralory Findings.—On admission, urine was
normal except for a trace of albumin, Haemoglobin
way 95 Gm. %. White blood count was 40,000 per
cu. mm. polys 80%, juvenile from 79, lymphacytes
109, essinophiles 29, and moanacytes 195, Sinol
revealed no ova, parasites, or blood. ‘

Fluoroscopy.—Fluoroscopy revealed no abnormali-
tics in the chest, but & peculiar gas pattern and bowel
movement in the abdomen with moderate distention
was noted. There were no air-fluid levels. The
impression of the radiologist was that it was a walled-
off intraperitoneal abscess.

A diagnosis of thrombophlebitis, left leg, and
pelvic inflammation, possibly with a pelvic abscess,
was made.

Course.—The condition of the patient was too
poor to permit immediate operation and therefore
she was started on Crystalline Penicillin and the
dehydration corrected. However, she continued to
be disoriented and at times had fever up o 101°
daily. On her fifth hospital day, blood examination
showed hacmoglobin 7°25 Grams %, red blood count
4,230,000 with maoderate anisocytosis and marked
hyvpochromia hematocrit 3259, and white blaod
count 27,000. } Gram streptomycin daily was added
to the penicillin and she also received a blood trans.
fusion. From that time onwards she showed definite
improvement in her genera) condition.  Temperature
started to settle down, with the abdominal pain and
tenderness  diminishing gradually.  Although the
antiblotics were continued, on the 15th hospital day
her temperature rose again to 101° with increasing
tenderness in the left Jower quadrant and on the
following day a vague mass was palpated in the lefi
lower quadrant. At this time it was thought that
she had developed an abscess and that her condition
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had improved enough 10 withstand surgery, She
was therefore scheduled for laparotomy the next
day.

At 1-30 that night the patient had a bowel move-
ment and along with it a loop of gangrenous small
intestine about 18 inches long was passed per rectum
and (ound protruding from the anus. There was no
pain or any other untoward symptoms. Her general
condition was fair.

Laparotomy was immediately performed through
a generous left paramedian incision. There was no
evidence of generalized peritonitis and no pus was
found. However, there was a mass of omentum
present in the left lower quadrant at the bottom of
which thete was a hole in the descending colon about
14 inches in length through which three to four [erl
of small intestine had passed. The small intestine
had had its blood supply compromised, was gangre-
nous and had actually sloughed off, its mesenteric
vessels containing clots. Accordingly, end-to-end
apastomoais of the small bowel was done and, because
the patient's condition was deteriorating, a defunc-
tioning transverse colostomy was done and the wound

was closed in Jayers with a drain. No attempt to
close the sigmoid or exteriorize it was possible,
because of the severe local reaction.

Past-operatively the patient did very well, but
on the 13th post-operative day she began spiking a
temperature of 102° and became irrational. She

expired on the 23vd post-aperative day, prabahly
from a brain abscess,.  No aumopsy was obtained.

Discussion

The etiology of the condition in this
patient is uncertain. It is felt that the
patient probably had an abscess in the left
iliac fossa which perforated into the sigmoid
colon and was followed by the small intes-
tine which, in turn, became gangrenous.

The etiology of the abscess is uncertain
but was possibly due to a perforated diverti-
culum, although at her age it would seem
unusual. More probably, it was secondary
to pelvic inflammatory disease.

— Received for publication on 14-8-1954.

INTERVERTEBRAL DISC PROTRUSIONS*

BY

B. RAMAMURTHI and C. JAGANATHAN, Madras

The total bulk of the intervertebral discs
is equal to about a third of the height of
the vertebral column. It is surprising that
this constituent of the spinal column escaped
notice for such a long number of vears.
It is only for the past 30 years that lesions
of the intervertebral disc have been recog-
nised as a cause of disease. The interverte-
bral disc is involved in stvere trauma to
the spine and is one of the important
clements causing pressure on the cord. It
also has a tendency to undergo degenera-
tion ; and mild trauma to the degenerated
disc is likely to cause a rupture of the peri-
pheral fibrous ring. On rupture the softer
nuclear mass prolapses and may cause pres-
sure on the neural elements contained in
the vertebral column.

There are (wo aspects in the symptoma-
tology of the prolapsed intervertebral discs.
QOne is the change that is caused in the
mechanism of the vertebral column. The
prolapsed disc narrows the intervertebral
space (Fig. 1) and thus strains the concerned
inter-articuiar joints. The strain on the inter-
articular joints teuds to cause pain in the
back and this in turn induces local muscular
spasm. This muscular spasm is the cause
of the scoliosis that is seen in cases of
protruded intervertebral disc. The other
aspect is compression of nerve elements by
the backward protrusion of the disc mass
which acts like a space occupying lesion in
the spinal canal. The disc is more likely
to protrude backwards in the lateral part of
the spinal column rather thian in the central

portion because of the presence of the
posterior longitudinal ligament. With lateral
protrusion, the neural element likely to be
affected is the nerve root and hence a
common symptom of protruded disc is a
single nerve root compression manifesting
itself either as a sciatica if in the lumbo-
sacral region or as a brachial neuritis if in
the cervical region. Occasionally it so
happens that the disc protrusion is massive
and pushes the posterior longitudinal liga-
ment backwards and protrudes directly
hackwards into the vertebral columa. In

Fig. 1

Narrowing of L, L, intervertebral space
with a tilt 10 the right.

e e

*Paper presented at the Regional Orthopaedic Conference of the Association of Surgeons ol India

held at Madras in August 1953,
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such instances the disc presses on the spinal
cord itself or on the elements of the canda
cquina thus causing symptoms of cord
compression or cauda equina compression.

The problem of intervertebral disc protru-
sion is a real one and with proper diagnosis
and correct treatment the relief that can be
given to these patients is considerable. This
paper deals with the experience of the
Department of Neuro- Surgery, General
Hospital, Madras with cases of interverte-
bral disc protrusion during the past 8 years.
It is better to consider these cases into three
groups, according to the anatomical level.

Table 1

Nv. of cases of suspected Disc Proirusion

Sciatica wor 475 cases
Brachial neuritis 75 ,.
Thoracis disc 3

=

During the period of October 1950 to
December 1937, 455 cases of sciatica were
examined in the Neuro-Surgical Clinic. Of
these only 180 of cases were admitted
for in-patient treatment and 47 cases were
operated.

In this paper we shall deal only with some
important considerations in the diagnosis
and treatment of herniated nucleus pulposus.
The commonest disc protrusions occur at
the level of the lumbosacral region. The
intervertebral discs between L. and 8, and
L, and L. vertebra are the commonest to
prolapse. This is probably because they
bear the greatest strain in man in the ereet
posture ; specially when he bends forwards
and lifts a heavy weight the burden of the
entire weight is placed on these discs which
are liable to be damaged.

As mentioned  earlier cases with disc
protrusions came with either ‘neurological’
or ‘orthopaedic’ signs: Cases with only

orthopaedic signs ; 270 cases :

" Neurological
signs ; 185 cases. g

R : Among Neurological cases
0 came with Symptoms of root compres-

snon.and9 came with symptoms of cauda
€quina compression.

Dlagnosm in these cases was based on the
following symptoms,

Table II
S_ymplomatalogj of Lumbar Disc Protrusions.

L. History of ;

(2) sudden onset

189 casen
(6) slow insidious onset .o 266 .
{e) Recurrent attacks of lumbaga... 299
2. Pain in the back 420
3. Sciatica 3(1(!
4. Limitation of forward bending 412
3. Limitation of straight leg raising -
(@) of the same leg - 340
(6) of the opposite leg e 116 .
6.

Presence of Neurological signs :
(@) Single root compression e 16
(&) Multiple root compression
{¢) Cauda Equina compression

From the above table the symptomato-
]ogy of a herniated disc s fairly clear.
Dl:agnosis should not present any difficulty.
_th a history of recurrent attacks of pa;n
m the back and radiating sciatic pain a
Protrusion of the intervertebral disc suggests
itsell. It is to be noted that herniated
nucleus  pulposus  should he
di_agnoscd only after excluding other causes
of scialic pain.  With the growing promin-
ence given to herniated disc, the more
serious causes of sciatic pain like tber-
culosis, intrapelvic malignaney, secondaries
in bone, etc., should not be missed. A
thorough pelvic examination in women and

rectal examination in men should precede
the diagnosis of H.N P,

clinically

After diagnosis the routine followed in the
department is 0 give them a course of
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conservative therapy. Usually it is found
that if the patient is given absolute bed rest
for 3 wecks, the symptoms completely clear.
899, of cases with sciatica alone and 60% of
the cases with root signs improved with such
conservative treatment.

Surgery is indicated under the following
conditions.

. Inthose with a recurrent history of
sciatic pain,—pain that has recurred
after conservative treatment.

2. With definite signs of root compression
and with

3. No relief from pain or neurological
signs in spite of conservative treat-
ment.

With the above criteria surgical therapy
may be thought of.

Table 1l
Operated cases—47

Crentral disc Protrusions e 7
Single lateral disc Protrusions T )
Multiple disc Protrusions .t

‘The level of the herniated disc can usnally
be arrived at by a careful neurological
examination. The L. S8 disc when it
protrudes laterally is likely to compress the
S, nerve root. Symiptoms of 5, nerve root
compression are clear w2 loss of ankle jerk
and hypoalgesia on the outer aspect of the
fuot. Coughing or sneezing typically radiates
the pain 10 the outer aspect of the foot.
With such clinical signs the level of the lesion
is definite and surgery can be proceeded
with. L, L. disc protrusion causes L., root
compression. The symptoms of these are
nat as clear cut as S, root compression.
Here the pain radiates only upto the outer
aspect of the leg.  Some times it may go on
to the anteromedial aspect of the leg and

the dorsum of the foot. The ankle jerk is
preserved ; hypoalgesia occurs on the outer
aspect of the leg and also the dorsum of
the foot.

Lumbar puncture is useful in doubtful
cases. An increase in protein in C. S. F.
indicates root compression. This increase is
due to nerve root irritation and also com-
pression of the perineural veins by the
protruding disc.  When the neurological
signs are confusing or the level appears to
be muliiple it is necessary to do further
investigations. Myelography is a very useful
procedure. For myelography for lumbar
intervertebral discs, the following procedure
has been found useful, It is very essential to
realise that the disc protrusion is from the
anterior aspect of the spinal cavity. Hence,
when pictures are being taken it is necessary
that the patient lies on his face with his head
and trunk elevated by about 35°, so that the
dye will rest on the posterior surface of the
vertebral bodies. In such a situation, after
screening, pictures are taken in the antero
posterior and lateral directions. With two
good pictures it is easy to make a correct
localisation of the level of the protruded
disc. Though a prolonged and complicated
type myelography under the screen may be
done in institutions where time and facilities
permit, for ordinarv purposes and in our
country where things cannot be done so
claborately this method of (aking two
pictures as mentioned ahout is a very useful
one.  The pictures show typical appearance
in the lateral view. Antero-posterior filling
defect on the anterior aspect of the dye
column is seen (Fig. 2). In the AP, view
if the disc protrusion is lateral a narrowing
of the dye column is seen (Fig. 3). On
the other hand if the protrusion is big
and central one may find that there is
a definite break-up of the dye column
(Fig. 4). The diagnosis of the level is fairly
clear from myelography. Usually there is
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Fig. 2
Myelograpby stknving filling defects opposite (o
the intervertebral disc spaces.

Fig. 3

Myelography showing narrowing of the dye column
opposite the intervertebral disc space.

Fig. 4
Myelography showing complete break up of the
dye in a case of central disc protrusion,

only one level in which the protrusion
seen ; mild protrusion may he seen in the
myelog‘ram at other levels. These smali
protrusions should not be construed as the
cause of symptoms.  As mentioned earlier,
dise protrusion is the result of degenerative
changes which are likely to oceur in many
discs but only one of them is likely o
rupture. In our series only 4-8%, of cases
had multiple disc protrusions oéCtrrring at
the same 'timc (Fig. 2) and causing nerve root
compressions  at different  level. 8¢, of
operated cases developed disc protrusi/on
a different level at a later period.,

™~

at

Operation is usually undertaken by a hemi
or quadri laminectomy in cases of lateral
disc protrusions. Some surgeons prefer the
patient lying on his side. But we prefer the
patient lying prone with the pelvis and the
chest well supported. The practical point
that should be emphasised here is that after

removal of part of the laminae and the

INTERVERTEBARAL

ligamentum favum one should palpate the
exposed dura. On palpation if there is a
disc protrusion a definite hard resistance at
the level of exposure is felt. If on the other
hand there is no resistance felt and the dura
can be displaced anteriorly without anvy
resistance then the level of exposure is not
correct. This feeling of resistance is very
important in further progress of the opera-
tion as it allows one to be sure that he is at
the correct level. The nerve root is then
displaced, carefully freeing it from. the
protruded disc. The usual position is for
the disc to push the nerve root directly post-
eriorly. Under these circumstances onc can
gently displace the never root medially
exposing the protrusion. Rarely the disc
may protrude between the dura and the

nerve root.

Care is required in displacing the root as
otherwise, the already compressed root may
be hurt and relief from sciatica may take a
fong time inspite of surgery.

In our series 70 per cent of lateral disc
protrusions presented between the dura and
nerve root.  After exploration of the
protruded disc one may often see the actual
arca of rupture in the annulus fibrosus. This
is incised by a sharp knife. In many cases
the protruded nucleus pulposus comes oul
by itself and only a forceps is reguired to
take it out. In some cases it 1nay so happen
that disc is not so ecasily removed. A wider
incision in the annulus is necessary and a
scoop and a punch may be required to remove
the entire degenerated disc material.  From
the prognostic point of view it is found that
when the disc comes out as a full sequestrum
easily the results are very good. But if it
requires the punch and the scoop to get the
protruded disc out, post operative pain in
the back is often present. If the cases are
carefully selected and operated only for the
above indications, the results are good.
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There have been conflicting reports about
the operative results in herniated disc. If
operation is undertaken indiscriminately in
all cases of sciatica, then the results are not
necessarily good. If good pre-operative
selection is done, the post-operative results
are very satisfactory,

Dealing with central disc protrusions, they
may have two types of history. One mode
of onset is with an initial typical history of
sciatica with a single nerve root compression
and later involvement of the other nerve
roots, causing symptoms of difficulty in
micturition, perianal anaesthesia and pain
on the opposite leg. The other way in which
a central disc protrusion may present itself
is with a sudden onset of pain in the back
followed by difficulty in passing urine. Later
the patient finds that he has perianal and
sacral anaesthesia which later spreads down
both legs, one side more than the other. The
diagnosis of cauda equina compression is not
difficult in these circumstances. Taking all
cases of cauda equina compression, it is
found that central disc protrusion equals in
number the incidence of spinal tumours,
Myelography is essential in central disc
protrusions because with a cauda equina
syndrome, it is necessary to exactly localise
the level, as a lesion at L, level may simu-
late a lesion at L, level.

It is preferable to do a complete laminec-
tomy in compression of cauda equina. This
is necessary because the amount of traction
and pressure exerted on the cauda equina
during surgery will be minimal and post
operative recovery will be good.

In the post operative period it is very
important to teach the patient bladder train-
ing. He should be advised to empiy his
bladder as completely as possible by pressure
on the supra pubic region. This quickly
facilitates the return of bladder function,
The results in operations for central disc
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protrusions are good. The patient gets
complete recovery.

The third group of cases of lumbar disc
protrusions are those that come with predo-
minantly orthopaedic signs without objective
neurological signs. The patient comes
complaining of severe pain in the back which
often radiates down both legs. On examina-
tion the lumbar lordosis is obliterated and
there may also be an element of scoliosis.
Straight leg raising is impaired on both
sides.  But there are no objective neurolo-
gical changes. In these cases conservative
therapy viz., rest in bed with traction on
hoth legs is often helpful. After a period
of rest, spinal exercises and short wave
diathermy help to restore the patient to his
work : if inspite of such therapy the pain
and symptoms persist then it is essential to
do myelography and if there is evidence of
disc protrusion surgery is indicated despite
lack of neurological signs. These are difficult
cases and close consultation between the
orthopaedic and Neurological Surgeons is
essential. 1t is in these cases that one should
consider whether a fusion of the spine after
remaval of the disc is indicated, because it
is these cases that come back again with
recurring backache. This is a problem on
which much thought has o be hestowed.

There s another aspeet to be considered
in such cases. Often the psychic element
in a case of back ache may be pronounced.
It may be a overley of an escape phenome-
non over a mild case of sciatica. A proper
evaluation of the patient and the symptoms
often shows and reveals the psychic overlay.
In such cases manipulation under anaes-
thesia often restotes the patient 10 complete
normality.

Cervical Disc Lesions

Next in frequency to lumbar and lumbo-
sacral disc herniation are disc lesions in the

cervical region. The general pathology and
patho-genesis of cervical disc lesions are
almost the same as in the lumbar region.
Here also the disc may protrude laterally
a.nd Cause nerve root pressure: Or occa-
sn-unally it may protrude directly poste-
riorly and cause cord compression. There
are cfcrtain special features associated with
cervical disc lesions. Bony changes are
common in the cervical region in ‘associa-
tion with degeneration of the dises. The
changes that occur in the cervical ;
now generally known as cervic
When c_crvical spondylosis occurs there js a
narrowing of the entire intervertebral disc

space (Fig. 5) and this strains the
articulay  joint,

spine are
al spondylosis.

. inter.
In addition the anterior

Fig. 5

Lateral view cervical spine. -showing narrowing

of the C, €, dise space,

surface of the cerviea] column hecomes
irregular due 1o multiple dise prmrnsions.
Whm the inter vertebral SEace narrows |lu;
lisamentum flavum is thrown into corrllg,alcd
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folds and this still further narrows the spinal
canal. These changes also interfere with the
proper blood supply to the cervical spinal
cord. The changes that are caused in the
cervical spinal cord by ccrvical spondylosis
are known as cervical myelopathy. Inlateral
disc protrusions in the cervical region the
presenting symptom is pain radiating from.
the neck to the arm and forearm commonly
knowa as brachial neuritis.

Table 1V

Brachial Neurilis—75 cases

1. Objective signs of Root

compression ... 32 cases
2, Pain in the neck ... 28 .
3. Pain in interscapular region ... 37 .

Operated 8 cases
(1) Cord compression e B
(2) Root compression

This pain may often be accompanied by
sensory changes—a sense of numbness along
the shoulder or the outer or inner aspect of
the forearm depending on the nerve root
involved. Localisation in these vases is easy.
But when there are cervical cord changes
due to cervical spondylosis, the symptoma-
tology wvaries. The disease process may
resemble a straighiforward problem of cord
compression or may simulate in its early
stages, diseases like amyotrophic lateral
sclerosis, progressive muscular atrophy, sub-
acute combined degeneration etc. It is
important to realise that whenever the
symploms point to a cervical cord lesion,
cervical spondylosis must be borne in mind.
\When there is evidenre of cervical myelo-
pathy full investigation of the spinal cord
function must be undertaken. Lumbar
puncture may show increased proteins or
may reveal a partial block. [t mayv alw
hiappen that the Quickensiedis may not show
a block. In any case of doubt it is wiser to
keep the patient under observation and do a

cervical myelogram, Unlike as in the lumbar
region myelogram of the cervical region is
claborate and must be done with grea:
caution. 6 c.c. of myodil are wusually
required and screening is very essential.
When there is evidence of partial block and
filling defect, (Fig. 6) the question of treat-
ment arises.

Fig. 6

Myelography showing filling defects oppusite
the disc. spaces in the cervical region.

The indications for surgical treatment
in cervical spondylosis are more strict that
those in the lumbar regions. Unless the cases
arc chosen with great care the post operative
resaits will he far from satisfactory. The
patient with his severe pain in the neck will
continue to be a great pain in the neck for
the surgeon. It is always worthwhile (rving
conservative treatment for some davs. Rest
in bed with halter traction is necessary and
often relieves the symptoms. After a reason-
able period of rest, spinal exercises are
taught to the patient. Often the pain is
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relieved and the patient feels better. But if
there is definite evidence of cord compres-
sion surgery should not be delayed. If the
symptomrs and myelography point to a
unilateral lesion, a hemi laminectomy wilt
suffice. But if symptoms of cord compression
are severe bilateral laminectomy is indicated
to lessen trauma to the cord during operation.
Operations in the cervical region are not
easy to perform. They require ail the skill
of the Neurosurgical team to bring to a
successful conclusion. We operate on our
patients in the sitting posture, which is very
convenient. After laminectomy the dura is
gently retracted and an attempt is made to
remove the disc. If there is any serious
difficulty or if excessive traction is required,
then it is wiser to open the dura and release
the ligamentum denticulatum. This will
enable the cord to be retracted sufficiently
without trauma. After retraction the anterior
dura is incised and the disc is removed. Post
operatively the patients may take quite some
time for full recovery. But the pain clears
and they are happy to co-operate in rehabi-
litation.

Cervical disc protrusions alse occur in
cases of cervical vertebral fractures and may
be the essential cause for the presence of
neurological signs due to cord compression.
When there is radiological absence of
vertebral dislocation in a case of cervical

cord trauma, an acute traumatic retropul-

sion of the intervertebral disc may he
compressing the cord.

Thoracic Discs

Protrusion of the thoracic disc s uncom-
mon. When they occur they may cause
cord compression with paraplegia or root
compression with intercostal neuralgia. The
presence in the x-rays of Schmorls nodes,
corresponding to the neurological level
suggests the possibility of 2 protruded disci
Occas-ionally spots of calcification may be
seen 1 the intervertehra) space,
presence of neurological signs surgery is
indicated. Removal of the disc by an antero-
lateral approach may give hetter results
than a routine laminectomy approach.

In the

Summary

This paper presents the practic
ence gained in the treatment of ingr.
disc lesions over 7 years,
for surg

al experi-
avertebral
; The indications
ical treatment are discussed and the

results of therapy assessed. Lesions at the
lumbo sacral level, the cervical level and the
thorocic level are treated separately

Our thanks are due to the Dean
Gov:.mmcnt General Hospital, Madras fm"
permission to publish this article and to
Dr.'K. M. Pillai, Radiolagist, Barnard
Institute of Radiology, for his mvaluable
help in the investigation ol these cases.

— Received jor publication on 23-9-1538.
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FRACTURES OF THE

RADIUS AND ULNA

Incidence, Technique of closed reduction and Management in 631 cases

BY

K. S. BOSE, Calcutta.

Fractures of both bones of lorearm are
lairly common. Apart from greenstick
fractures with slight angulation and iso-
lated fracture of one bone which are not
included in this series, [racture of both
bones of forearm formed the second major
group of cases requiring reduction under
general anaesthesia in the Orthopaedic
Department, Medical College, Calcutta
Of 1793 fracture cases reduced under anaes-
thesia in 1954, 278 cases were [ractures of
radius and ulna. Of these cases, manipula-
tive reduction was successful in 233 cases on
first attempt and second manipulation was
done in 45 cases—out of which 23 required
operative reduction eventually (Bose 1953).
In 1953, 353 cases of fractures of radius and
ulna were manipulated under anaesthesia,
reduction of 279 cases were acceptable on
first attempt and 74 cases required a second
manipulation out of which only 30 needed
operative reduction. Out of 631 cases in two
vears only 53 cases required open operative
interference. This finding was similar to the
experience of Sowles (1934; who did 4!
operative reduction out of 422 cases. Of
these 33 cases, 42 were adults and 11 were
adolescents between ages 11 —20 years.

Failure of closed manipulative reduction
has led many surgeons to adopt open reduc-
tion straightaway. Strong musculature of
forearm specially in adulis, overriding,
angulation and roetation of fragments with
peculiar axis of movements of pronation and
supination in the two radio-ulnar joints (Last
(1954), Watson Jones '1936) make mani-
pulative reduction difficult and cause poor

5-18

resulls unless perfect reduction is ensured.
To secure perfect anatomical position, open
method stems a certain and easier one
especially with the development of aseptic
Surgery, nonreacting metals and antihiotics,
but 1t transgresses physiological principles of
fracture and soft tissue healing. Thus there
is a controversy and problem in the mana-
gement of these fractures. Surgeons having
perfect aseptic arrangemenis and modern
internal fixation appliances advocate open
reduction in all these cases while others
equally advocate closed method technique
because of sound physiological principles.
This has led the author to study the compa-
rative methods of managements of these
fractures. {A detailed technique and mana-
gement as actually followed is also outlined).

Methods and Materials

The study was undertaken on consecutive
cases with fractures of radius and ulna that
attended the orthopaedic and fracture
deparunent, Medical College Hospitals,
Calcutta, in the years 1954 and 1933, A
total of 631 cases were seen in 1954 and 1935,

Manipulative reduction was done in
Orthopaedic Dept. under general anaes-
thesia using gas and oxygen. X’ray screen
or any muscle relaxant was not routinely
used. Vertical traction as described by
Charnley (1950} with some maodifications
was used for fractures of upper and middle
thirds ol forearm while in lower third hori-
zontal traction was apphed. Plaster of
Paris immobilisation was kept for 10 weeks
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in adults, B weeks in adolescents and 6 weeks
in children as a rule. A change of plaster
with clinical examination was done to detect
any angulation after subsidence of oedema
as and when required, Check skiagram was
done routinely 48 hours after manipulation.
Assessiment of results as regards rotation,
deformity or angulation, union and limita-
tion of joint movements was done every
fortnight after removal of plaster for 2
months and then monthly checking till
recovery. Though no physio-therapy was
available methods and advices regarding
massage, excrcise and movements were given
10 patients.

Observations

Incidence was common in children and
adolescents than adults. Out of 631 cases,
children between 0—1€ years were affected
in 253 cases, adolescents between age 1120
years were 304 cases while adults above
20 formed only 74 cases.

Table I
Incidence with age 1954 1955
0—10 yrs. . 109 144
11—20 vrs. . 134170
above 20 yrs. - 35 39

278 353

Site of fracture showed preponderance of
middle and lower third while that of upper
third affection was only 35 cases.

Table 1I
Site 1954 1955
Upper 13 e 17 18
Middle /3 127 147
Lewer 1/3 . 134 185

278 353

Table III
Manipulative reduction was
accepiable on 1954 1955
Ist attempt .. 233 274
2nd attempt . - 22 out 44 our
of 45 ol 74
Failure after 2nd attempt... 23 30

Open operative reduction... 23 30

Table 1V
Percentage of success 1954 1955
Ist attempt .. 8348 79
2nd attempt e 488 Ha.5
Overall 1st attempt
success ... 874
Overall success by closed
method e 915
Table V
Percentage of success with regard tn gy,
Below 10 Yrs. ... 100°,
I1--20 Yrs, 96"""
Above 20 Yrs, . 450
R

(.}mnpliCAtiOns were few in closed method.
Fa.ﬂurc_r of reduction in 53 cases, del
}Jmon in 3, volkman’s ischaemic contracture
in 2 were noted. Gross limitation of rotation
as reviewed after one year was nil. Average
morbidity pertod was 6 months. Min‘or
limitation of pronation and supination were
present in some cases,

aved

Manipulative Technique

I'he patients were given SUPPOILIve cast
on first attendance in hospital and adyised

active finger movements and elevatioy, of

limbs. Xray was taken and closed reduction
was done usually between 2. 6 dave This
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delay was due to circumstances in a busy
outdoor clinic but was helpful in that
oedema and haematoma subsided by the
time manipulation was done.

Under general anaesthesia, vertical trac-
tion was applied by an assistant by holding
thumb separately with his one hand, and
other 3 fingers of patients (index, middle
and ring) by the other hand, *‘Monkey
puzzles’ or any gadgets were not used.
Traction by this method was applied for
about 53 minutes, taking care that elbow
was free from table. Some counter traction
at elbow by downward push on arm was
often necessary in adults. Tense forearm
was lightly massaged by effluration to
dispense haematoma to aid reduction. The
rotation of forearm was adjusted during
traction depending on the fracture sites.
Fracture in upper third of bones above the
insertion of pronator teres, needed comlor-
table supination but not forced supination.
For fractures below the insertion of pronator
teres midprone position of forearm was
accepted. For lower third fractures, complete
pronation and ulnar deviation with, slight
flexion of wrist was used. Manipulation of
fragments were done by angulatory method
o hitch them tovether by the sense of
palpation.

Clinical tests of reduction

Before application of plaster clinical tests
Tor reduction were done asshape and length
o forearm shown by level of radial and
ulnar styloid process, disappearance of
crepitus between fragments on palpation in
transverse axis, stability of fragments in
longitudinal  axis.  Vertical position  of
forearm was helpful in assessing the angula-
tory displacements. Palpation of subcuta-
neous border of ulna was helpful in
detecting the rotational and overriding
displacement. Sometimes stability of frag-
ments were not secured and required
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pressure and careful holding during setting
of plaster. It has been the experience of
the author that detection of soft tissue
interposition could be made during the
manipulation of fragments. In these cases
crepitus disappeared without simultaneous
stability heing attained.

Plaster technigque

Plaster immobilisation extended from
upper arm just above the insertion of
deltoid to knuckles of fingers. A dorsal
cast and a short volar cast, completed by
circular turns of plaster bandages was used.
A thin layer of cotton was used as padding
of whole area with special protection of
bony points. During setting of plaster,
atention was given to hold the fragments
in correct alignment. Squeezing grip with
thumb pressure between the forearm bones
with the idea of keeping the integrity of
interosseus space was used. The plaster
casing was moulded into oval cross section
to make a good fit of forearm. Thumb was
included up to first inter phalageal joint
and kept in anatomical forward plane with
the idea of preventing late collapse of radial
fragments especially in lower third fracture.
Plaster in hand was trimmed so that
apposition of thumb and flexion of other
fingers were full and free. Check up
of plaster was done to prevent cir-
culatory disturbances and changed when
necessary.

Post-reduction advice

Active exercises of fingers were encouraged
as well as movements of shoulder specially
rotation and abduction. Apposition of
thumb and flexion of other fingers were
made {ull and free, A sling was used as a
support, better a triangular one. Immobili-
sation depended on age and maintained till
clinical union was attained.
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Check Skiagram

In check x’ray the following points were
noted : —

1. Owerriding of fragments shown in
lateral view and double lines in anteropos-
terior (A. P.) view.

2. Angulation of fragments demon-
strated in lateral view. A. P. view or oblique
views may not be helpful.

3. Rotation of fragments shown by
width of interosseous space in A. P. view.
Uniformity of this space in A. P, view was
taken as a sign of absence of rotation.

Acceptable standard

Manipulation reduction was taken as
successful by the following standard :-—

(1) Clinical—shape, axis and length of
forearm should be regained with normal
volar concavity of radius. Stability of
fragments during manipulation was an
additional help.

(2) Radiological—Post reduction x'ray
plates showed near normal or more than
half width apposition of fragments with
absence of angulation in lateral view and
more or less uniform width of interosseous
space in A, P. view.

Operative reduction

Operative reduction was done in twice
failed cases or cases showing delayed union
and non-union. Open reduction with or
without different methods of internal fixa-
tion was used. Operative finding consisted
of overriding, angulation, excessive callus,
cross apposition of radiut and ulna, with
tear of interosseous membrane and interpo-
sition of soft tissues. The results of operative
treatment on the whole was not encouraging
cither. Every sort of complication as
non-union, delayed union, osteomvyelitis,

short forearm, painful scars, complete or
tnarked limitation of rotating movements,
and joint stiffness were noted. Unusuaily
long morbidity period, an average of
12 months was noted in the operated cases.
4 cases required about 2 years of hospital
attendance at regular intervals.

Discussion

Analysing the total 631 cases treated in
Orthopaedic Dept. in 1954 and 1955, the
following statistical figures evaluating the
closed manipulative reduction was obtained.
Of 631 cases, 578 cases were managed by
closed method with fairly satisfactory results
te. 91'5% of consecutive cases were
managed by closed manipulated technique as
described. The success was full i.e. 10027, in
patients below 10 years and for adolescents
it was 96%,. For adults above 20 years, the
success fell to 459, The overall first attempt
success was 87-4% of all fractures. The
average morbidity period was 6 months in
adults, 4 months in adolescents and 2 months
in children.

It was also noted that in some cases
{specially children and adolescents) though
the anatomical results were far from satis-
factory in final X’ray, vet physiological
function was full. Some operated cases on
the other hand with perfect anatomical
position showed moderate or complete loss
of physiological function,

It is evident from analysis of the results
of this series, that closed method is ideal
and treatment of choice in children and
even in adolescents, Fracture of radius and
ulna presents little or no problem in them
and operative reduction is hardly necessary,
and is to be avoided - Bagley (1926), Buxton

.{1939) and Bosworth (1941).

In adults the chances of success by closed

reduction  are  about 502, and present

problems regarding methods of treatment
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the choice depending on facilities and inch-
nation of the surgeon.

Summary

1. A review of management of 631
consecutive cases of fracture radius and
ulna is presented. Technique of closed
manipulation and subsequent management
are also described.

2. Standards of closed reduction and
acceptable position are described.

3. Evaluation of results with chances of
success of closed reduction in different age
groups are presented in this study,
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ATYPICAL OSTEOMYELITIS —MODIFIED FEATURES OF OSTEO-
MYELITIS FOLLOWING INADEQUATE PENICILLIN THERAPY
(It similarity with malignant bone tumours)

BY
K. 8. BOSE, Calcutta.

The typical clinical picture of pyogenic
osteomyelitis has changed considerably
since the introduction of penicillin in the
treatment. This has been described in detail
by Agerholm & Trueta (1946), Altemier &
Helmsworth (1945), Compere et al (1945),
Higgins et al (1947) and McAdams (1945).
The clinical condiiion usually improves
after administration of a few doses of
penicillin and hence the disease may often
he treated inadequately with the result
that incomplete resolution or chronic inflam-
matory changes with atypical features
occur,

Altemier and Reincke (1943), Brailstord
{1948), Gray et al (1950) and Meschan
(1956) Gray et al (1950) and others have
described the changes in the radiological
appearance of bones in pyogenic osteomye-
litis following penicillin treatment. The
changes are minimal bone destruction with
hardly any sequestra formation and little
new hone formation in the shape of
involucrum. Other feature is a slowly
developing osteoporosis involving diaphysis
even after the disease is clinically quiescent.
This osteoporosis lasts for several manths.

Nash (1951} concluded alter reviewing
the effect of penicillin in pyogenic asteo-
myelitis that the final bone texture after
adequate penicillin  therapy should be
normal while cases resistant to penicillin
would show 1ypical patterns and sequestra.
By adequate therapy he meant that
“ Penicillin in reduced doses should be conti-
nued for a minimal period of 6 weeks after
fever has subsided or until atleast 4 weeks

after disappearance of radiographic signs of
rarefaction and texture irregularity.” He
did not however mention the effect of

irregular and inadequate doses so often used
in this country,

Instead of the standard clinical and
radiological features of chronjc pvogenic
ostcomyelitis, the author has noticed in
recer-\t years, some variable and grossly
atypical patterns following inadcqua(‘e
penicillin  therapy, simulating malignant
tumours and various diseases of b;)ncs:
tumours such as Ewings and osteogenic sar-
coma and diseases like fibrous dysplasia, oste-
oid osteoma, Cafley’s cortical hy perostosis
Engelmann’s, Pagets and (;am‘he’r's diseasej
The resemblance was of course radiological
and partly clinical but the follow up and
histopathological studies revealed the true
nature of the disease.

It appeared thai these atypical features of
osteomyelitis  resulting  from inadequate
administration of antibiotjc especially  peni-
cillin have not vet received st;fﬁl‘ienl
chognition. [t was therefore decided to
investigate these cases from clinical
logicral and histopathologic
view to ascertain
passible,

, radio-
al aspects with a
the lesions as far as

The present report deals only with cases

()ste()fnyelitis with  penicillin  modified
f'e.amre simutating malignant bone tumours,
Fhe other group of atypical osteomvelitis
cases simulating various diseases ()f'IX)llt'
will be reported in a separate paper,

of
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Material and Method

The patients were selected from cases of
pyogenic osteomyelitis attending the Ortho-
pacedic Department, Medical College in the
vears 1957 and 1938. Cases causing some
difficulty in diagnosis due to atypical
features were only selected. Routine clinical
examination with history of penicillin treat-
ment was particularly noted. Skiagraphy
and blood picture were done routinely.
W.R. and Khan tests were done as necessary.
Histopathological examination by bone
biopsy was conducted. Culture from biopsy
material was done in some cases.

Case Reports

Case Ao, 1.—A. K. D. 13 years old boy
presented with diffuse swelling over left
forearm in lower third for 3 weeks. He had
fever of 99° F to 101° F at onset which
responded to penicillin (about 50 lacs). On
examination, a diffuse bony swelling with
tenderness was found over lower third of left
radius.

Fig. 1

X-ray print of typical osteomyelitis with
sequestra and involucrum,

Skin was healthy and warm and there
was little soft tissue swelling. Blood picture
showed leucocytosis with a total count 11,500
and neutrophila 729%,. X-ray suggested
{Fig. 2) malignancy. W.R. and Khan tests
were negative. Biopsy was refused. He was
kept under observation of plaster cast and
penicillin injections (another 50 lacs). On
review after 3 weeks swelling was found to
have subsided and a second review after
another 3 weeks with check skiagrams
demonstrated (Fig. 3} the case as chronic
osteomyelitis.

Fig. 2

X-ray print ol case 1 suggesting malignancy,

Case No. 2—C.R.Da 12 years old girl pre-
sented with pain and swelling in upper and of
right arm for 3 months. She had fever which
responded to 60 lacs of penicillin but swel-
ling persisted. On examination there was
diffuse swelling in right upper arm. Skin
was healthy and slightly warm. On palpation,
hony thickening and slight tenderness was
present in upper third of right humerus.
X-rav showed erosion, periostitis in upper
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Fig. 3

X-ray print, Case 1 afier 6 weecks showing
appearance of Chronic Osteomyelitis,

end of right humerus with no sequestra
(Fig. 4). The question of malignancy could
not be ruled out. Shoulder joint was not
involved. Needle biopsy of the affected
area showed blood which on cuiture revealed
staphylococcus aureus.

tig. 4
Case Z showing erosion, periosteal reaction without
any sequestra suggestive of osteogenic sarcoma.

Case No. 3.—B. C. A girl aged 11 years
presented with a bony swelling lower half
of right femur, insidious in origin, for last
6 months. She had temperature of 99 Fio
101° F for sometime at onset, which was
treated with antibiotics including penicillin,
Blood picture on 10-7-58 showed leucocytes
as 10,200 with poly 649, Skiagram on
14-6-38 shows osteoporosis with slight perios-
teal layering suggestive of Ewings,

Another skiagram on 292.7.58 showed
multiple areas of rarefaction and destruction

of various sizes of spongiosa corticalis of
lower half of shaft of femur with thickening

and lamellation of overlying cervex of most
of the affected segment of bope. Lower
epiphysis does not show evidences of the

changes. The findings recorded above point
10 one of two things :—

Either a low grade chronjc osteomvelitis
or Ewings Endothelioma, Physical ﬁn;lings
Lab data and history and jis response l(;
treatment have to be correluted with radio-
l()‘gical findings for purposes of differential
dfagnosis. Biopsy on 21-10-58 showed thicke-
ning of bone. On guttering, pus was found

and one small sequestrum, Culture showed
staphylococcus aureus.

Case No. 4—R. P. a4 1] vears old boy
-prescntftd.with swelling of right thigh follow-
INg an njury sustained about 3 days back,
He was having temperature and pain with
slight swelling of right thigh for last one
month and was treated inisiallv by
injections of penicillin (20 mcs.: ’
nation, a diffuse moderate ‘
thigh was present and the
The skin was healthy
hony swelling with m

only 3
On exami-
swelling of right
bov was in agony,
and warm. A distinet
arked tenderness and
moderate soft tissue swelling was naticed by

palpation.  Blood picture showed W.B.C..

9 'y H ’
12,000 with neutrophils 707§ and temperature
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of 100° F. Skiagram (Fig. 5) showed erosion
with pathological fracture through lower
third of shaft of femur. There was aiso a
suggestion of malignancy. Like case 3 needle
hiopsy showed staphylococcus aureus, Patient
was treated with antibiotics and immaobilisa-
tion subsequently.

Fig. 5

Casc 4 showing necrosis and pathological
fracture simulating osteogenic sarcoma.

Case No. 5.—N. L. a 14 vear old boyv form
interior district of Bengal presented with
swelling of right arm for two months. He gave
history of recurrent autacks of osteomyelitis
since the age of 8 years with healed sinus in Jeft
arm and pelvis. He was treated with penicil-
lin (about 100 laes) since the onset of inflam-
wation in right arm. On examination, there
was marked bony thickening in right shaft
of humerus over middle third without any
sinus. X-ray (Fig. b) showed appearances
like Ewings Tumour. He was treated with
immobilisation  with satisfactory  results.
Previous history and subsequent result were
suggestive of chronic osteomvelitis.

S-19

Fig. 6

Case 5 X-ray print showing appearances
Yike Ewing's Tumour.

Observations

ANl the 53 cases showed atypical features
simulating malignant bone tumaurs—3 cases
like osteogenic sarcoma and 2 cases like
Ewings tumour. Osteogenic sarcoma cases
often minimic a chronic pyogenic infection,
It is only by repeated clinical and radiolo-
gical examination during follow up studies,
and routine bone bhiopsy and culture that
the final diagnosis could he established in
each case.

Discussion

It is common knowledge now-a-days (since
the advent of penicillin}) that ac times,
it becomes difficult to differentiate between
malignant bone tumours and chronic osteo-
mvelitis cases by clinical and routine
radiological diagnostic methods. The clinical
difficulty is due to the fact that incomplete
resolution of inflammation in osteomyelitis
due 1o inadequate penicillin administration
may mimic swelling and fever in malignant
discase the latter due to tissue destruction
‘Pickering) 1958, Radiologically the necrosis
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caused by inflammatory process and sub-
sequent poor bone regencration due to
penicillin effect, is difficult to differentiate
from bone necrosis of osteolytic type of
osteosarcoma. The round cell infiltration
may simulate many types of sarcoma caus-
ing errors in histopathelogical examination
in addition 1o the usual fallacies of bone
biopsy (Brailsford 1948).

It is in these type of cases that clinical
observation for a period of 3—4 weeks is
necessary before a diagnosis can be made.
Arteriography is often helpful in doubiful
cases (Santos, 1950, Bose, 1957). Many
authors have reported diagnostic difficulties
due 1o the above facts berween osteomyelitis
and Ewings tumour - Bose (1933), Bryd
(1956), Lichenstein (1953}, Dublin (1955).

But the diagnostic difficulty between
pencillin modified osteomyelitis and osteo-
genic sarcoma is hardly stressed in available
literature though surmised and experienced
by many. DeWinte (1956) in continental
literature recently stressed the difficulties in
radiographic interpretation between sarcoma
and penicillin modified osteomyelitis. Excep-
ting this, there is hardly any mention of this
problem in available literature.

The value of bone biopsy inspite of its
faltacies is stressed to arrive at a diagnosis—
the presence of inflammatory cells in srorma
will suggest chronic inflammation. The
presence of bacteria as shown by positive
culture of biopsy material clinches the
diagnosis in dubious cases.

Probable pathogenesis of the
condition

In some cases due o inadequate adminis-
tration of peniciliin necrosis becomes more
marked as shown by rarefied areas in skia-
grams confusing with various radiolucent
hone diseases as osteogenic sarcoma, osteitis

fibrosa, chronic fibrous osteomyelitis, (Phe-
mister), bone cyst, osteriod osteoma-—the
nature of which is uncertain {Lichenstein,
and Jaffe (1940), Davison 1936).

The radiological similarity to osteolytic
type of bone malignancy is due ta persistent
osteoporosis, characteristic of penicillin effecy
on bone. Assaciated secondary pathological
fracture in osteopertic osteomyelitic bone
may cause clinical confusion with malig-
nancy and there are records of many mistaken
amputations for an apparently henign
condition (Brailsford 1950). The anatomica)
features of these atypical osteamyelitis may
also be explained from local vasculature and
segmental blood supply of long  bones,
According to Waschulewski (1957) in the
mild type of osteomyelitis seen now a days,
* infection is prone ta localise in diaphysis
of bone in supply areas of segmental arteries.
They are branches from arterial stem to
supply periostem and their ramifications
form half rings around shafis of bane and
send further branches through Haversian
canals. In view of anatomy of these segmen-
tal vessels, a haematogenous infectjon may
manifest as periostitis secondly as a cortical
abscess and thirdly as an intracsseous abscess,
confusing with radiolucent hone diseases.

Summary

1. Penicillin therapy has changed the
clinical, radiological and even histopatholo-
gical paiterns of pyvogenic osteomyelitis.

2. At times, the atypical features mav be
so confusing as to simulate varjous types of
radiolucent hone lesions radiologically like

osteogenic sarcoma, Ewings and osteots
fihrosa,

3. The clinical diagnosis hetween penicil-
lin modified osteomyelitis having atypical
features with osteogenic sarcoma and Ew
is a real problem. Line of
are suggested,

ng’s
investigation
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KINI MEMORIAL LECTURE*

BY

SIR HARRY PLATT, Manchester-13, U.K,

Introduction

I must thank the Council of the Associa-
tion of Surgeons of India and the officers of
the Orthopaedic Section for the honour
they have done me in inviting me to give
this, the first Kini Memorial Lecture,

To be remembered in a Memorial Lecture
is given to few men. Wilfred Trotter, that
grcat surgeon philosopher, meditating on
the commemoration of the lives of famous
men, in 2 Hunterian Oration at the Roval
College of Surgeons, deplored the lack of
recognition accorded to many men of great
distinction during their life-time. But if we
ook at the procession of the great master
surgeons throughout the ages, we find that
their virtues and qualities were generously
acclaimed by the contemporary socicties in
which they lived and had their being.

In the Middle Ages great military sur
geons such as Ambroise Pare were richly
rewarded by monarchs for whose anmmnics
their surgical skil was available. Nor was
the genius of John Hunter unrecognised
during his life. In the 19th century, Joseph
Lister lived long enough to see himself
proclaimed throughout the world as the

creator of a new epoch in surgery. 1t bas
been said of Lister that he first made surgery
safe for the patient.

In more modern times in the English-
speaking World, honours were bestowed in
full measure on such surgical giants as
Moynihan, Robert Jones, and the brothers
Maywg. For them no memorial occasions are
nceded, although meny exist; their place
in the gallery of heroes in the hall of fame
is secure.

Memorial lectures therefore are parti~
cularly appropriate for the purpose of recal-
ling the achievements of men who led less
spectacular  lives—men whose  devoted
labours in the service of their fellow men
might otherwise have remained relatively
unknown to the wider world. In the practice
of Surgery the rewards which the average
man who shuns publicity appreciates most
of all, are the satisfaction of work well done
and the gratitude of countess numbers of
patients. It is a high honour to be described
as ‘ surgeon-in-ordinary to large numbers
of humble people.”

M. G. Kini, in whosc memory we are
assembled here today, was born in 1893. He

*Delivered at the Annual Mecting of the Association of burgcons of India, Monday, December

29th 1938, at Visakhapatnam (S. India).
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received his early education in Mangalore
and his Medical education in the Madras
Medical College. In the first World War he
served as a medical officer with the fighting
troops, and was awarded the Military Cross.
Turning to the teaching and practice of
surgery after the War, he was appointed in
1925 as Assistant 1o the Professor of Surgery
in the Madras Medical College. Two years
later (1927) he went to the United Kingdom
in search of a higher surgical qualification
and obtained the Fellowship of the Royal
College of Surgcons of Edinburgh, and later
the Mastership in Orthopaedic Surgery of the
University of Liverpool. On his return to
South India, he lectured in Orthopaedics in
Madras for a time before going to Vizakha-
patnam as second surgeon and teacher in
operative surgery. With this varied experience
behind him he was recalled to Madras to
occupy the Chair of Surgery in the Stanley
Medical College. During this phase of his
career he published a large number of papers
on generalsurgical and orthopaedic subjects.
In 1947 he was elected as President of the
Association of Surgeons of India, in the year
before his retirement from his teaching and
hospital post. Amongst his activities outside
his own schoel he played an important part
with other colleagues in the organisation of
the Hospital for Crippled Children in
Bombay. He died in 1952 at the age of 59,

For these brief details of the career of
Dr. M. G. Kini 1 am indebted to one of
India’s elder statesmen in Orthopaedics,
Dr. Narasimha Ivyer,

Surgery and Orthopaedics in the
United Kingdom

{Post First World War),

What was the state of the art and science
of surgery in the United Kingdom in 1927
when Dr. Kini arrived there? He would
find British Surgery at that time dominated
by fthree great leaders, Moynihan, Robert

_]?nes, and Harold Stiles. Moynihan was in
his second year as President of the Royal
College of Surgenos; Robert Jones though
approaching his 70th year was at the peak
of h)is activities; and Stiles in the Regius
Chair had reinvigorated the Edinburgh
Sc‘hc‘)ol of Surgery. In Edinburgh, where
Kini obtained his Fellowship, two ;oungcr
Stars were appearing—David Wilkie and
John Fraser, buy orthopaedics as an inde-
pendent speciality did not exist in that city
?f medica) learning. Kinj would also find
in Eng}and that the major specialities were
emerging from within the Parent body of
general  surgery.  Indeed orthopaedics ywa‘b
allready launched as an independent s cia;
hty,.a development which was fosterI:l by
s!)ccaal legisiation designed to provide cduca)-
tlc?n and treatment for (he large number of
crippled children whe could not attend day
schools_. Under the leadership of Sir Robert
Jc-mes, in collaboration with that remarkable
pioneer in the care of the cripple, Dame
Agnes Hunt, the Oswestry orth’opacdi(‘
sc.hemc of a central long-stay institution
:wth after-care clinics covering a  wide
‘catchment * area, became the model for
all regions in the United Kingdom. New
lorjg-stay orthopaedic hospitals, eith;‘r fo
chgldren alone or for bowy adults a c;
children, built either by philanthro ic ’;‘

or by public funds, began 1o applc)ar S
the Wingfield-Morris a¢ Oxford (on’ee‘gf.'
Lord Nuffield’s early gifts) ; Harlow Wood
Hospital;  Princess Elizabeth Hos it(a)l
Exetelr; and the Princess Margaret Fl)iosc.:
Hospllfil, Edinburgh. The latter institution
came into being from the indefatigable
labours of W. 4. Cochrane, a pupil both of
Sir Harold Stiles and of Dr. J- E. Goldthwajt
of Boston. Cochrane's carly death wag l
?eric.)us loss to British Orthopaedics. Thes:-
institutions, and others ] could name, came
to play a notable part in the nation-wide
orthopaedic schemes in the United Kingdo

between the two World Wars, seom
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There was much to bedonc for the
crippled child in Great Britain in the years
following the first World War. It was an
exhilarating experience for those of us who
were then the younger orthopaedic surgeons,
united in our devotion to our great leader
Sir Robert Jones. Our major problems in
addition to congenital deformities—often
neglected—were the dcformities following
poliomyelitis ; tuberculosis of bones a:nd
joints; the deformities of rickets; the defor-
ming after-eflects of acute osteompelitis and
suppurative  arthritis with  lesions OflCFl
unhealed ;: obstetrical palsy and the spasiic
palsies. This remained the picture for nearly
a quarter of a century, but before the end
of that period there were signs of a change
—ricketty deformities demanding operative
correction were fast disappearing, and there
was a noticeable decline in the incidence of
bone and joint tuberculosis. So much for
the field of cold orthopaedics in children.
But the experience of the first World War
in the military orthopacdic centres directed
by Sir Robert Jones had stimulated interest
in the organisation of fracture units in the
general hospitals. The foundation in 1926
of the Vienna Accident Hospital under the
direction of Lorenz Bohler was a powerful
influence in this movement. Many of us
visited Vienna in the next few years and
much of the technique of the Bohler clinic,
¢.g. the use of unpadded plaster splints and
the revival of early weight-bearing, became
the routine practice in the new fracture
departments. The establishment of such
units was based on the principle of segrega-
tion, unily of control, and conlinuity of trealment.
The movement was at first resented by
many of the older general surgeons and
more particularly in the teaching hospitals
of the metropolis. The first segregated
fracture services as integral parts of
orthopaedic departments were set  up
in large non-teaching hospitals in the
provinces. The publication in 1935 of a

report of a Fracture Commission of the’
B.M.A,, and the later report (1937) of an
Interdepartmental Committee of the Home
Office and Ministry of Health on the treat-
ment of accidents, hastened this develop-
ment. The movement had gathered strength
and public opinion was now behind it,

When Dr. Kini went to Liverpool to join
the course for the degree of Master in
Orthopaedic Surgery (M. Ch. Orth.), he
thus found himself in the atmosphere of
the emergence of orthopaedics as a major
division of general surgery covering a field
of practice defined by Sir Robert Jones as :
¢ The treatment by manipulation, operation, re-
educalion and rehabilitation, of the injuries and
diseases of the lacomotor system . He would
also have found that orthopaedic departments
had been set up in both teaching and non-
teaching hospitals in many areas and that
fractures were gradually becoming segre-
gated. In addition there were the special
long-stay orthapaedic institutions with provi-
sion for the treatment and after-care of
disabilities which could not be adequately
dealt with in the new .departments of the
general hospitals with their urge for a rapid
turn-over in beds.

Developments in India

On his return to India Dr. Kini found it
necessary to continue to practice and teach
general surgery, but he was able to develop
and foster orthopaedics from that basic
position. This was what Robert Jones
himself had done long ago; and amongst
those of the generation to follow, both
T.P. McMurray and I myself began life as
general surgeons in our respective hospitals.
Evidently for reasons which were known to
Dr. Kini’s contemporaries, the time was not
ripe for the creation of completely indepen-
dent orthopaedic units at the Madras
teaching hospital. But today as I know from



03 THE INDIAN JOURNAL OF SURGERY

personal experience both the Madras Medical
Collzge and the Stanley Medical College, have
flourishing orthopaedic departments directed
by able and progressive young men. In that
centre of medical teaching as in other great
centres which I have had the privilege of
visiting, orthopaedics in India is now securely
launched on its voyage of high endeavour.
Not everywhere however, have I found that
these departments have been allocated
enough beds and the special out-patient
accommodation needed to take over the
organised control of fractures and other
injuries. The ¢ battle of the fractures® was
over in the United Kingdom by the time of
the opening of the 2nd World War, and
the peacetime organisations were readily
expanded ito meet the new emergency of
civilian populations exposed to the horrors
of bombing.

Changing Pattern in Orthopaedics
in the United Kingdom

If Dr. Kini had lived to be able 1o visit
the United Kingdom during the past
10 years he would have noticed great changes
in the pattern of orthopaedic practice. This
change has been most striking in the field
of children’s orthopaedies. With the advent
of the antibiotic era the severe destructive
effects of esteomyelitis and suppurative arthritis
are now rarely seen. Birth palsy has almost
vanished from our clinical material, and
the decline in the incidence of bone and
Jjoint tuberculosis and the rapid healing of such
lesions under streptomycin therapy is one of
the most dramatic features of the new
pattern. In the United Kingdom we now
have an excess of beds for the long-
term treatment of physically handicapped
children. But the incidence of congenital
deformilies and spastic palsies remains relatively
constant, and we are not vet free from the
risk of poliomyelitis epidemics. On the other
hand there has been a steady increase in the

number of serious accidents in children, despite
efforts to interest all concerned in preventive
measures,

In adult orthopaedics the increase in
numbers of accidents of road traffic, of
domestic accidents in an ageing populat’ion
:and the special hazards of the newct,'
industries, provides a heavy load for the
orthopaedic  departments of the general
hospitals. In the long-term problems, the

gap created by the decline in bone and joint
tuberculosis has heen filled b "

i ¥ the increasin

field of the reconstructip g
o ‘e surgery of ;

arlhrilis. gery chronic

The Future of Orthopaedics

]no}»v address my orthopaedic brethren,
The wide field of our speciality now has an

extensive and increasing literature Itis

difficult for any one individual 1o kee

' i in
touch with the contributions from the r:anv
countries where orthopacdics s established

as a speciality. In large orthopaedic units
W‘fh an ample number of assistants a
“literature circle >* held at monthly intervals
or more firequently is the onlv method of
e‘nsuring that all are kept abreast of adv .
cing knowledge. Will the field of ortho

dics expand or contract in the future? T
seems little .

an-
pae-
here

likelihood of anv i
i ‘ ¥ appreciabl
expansion. Contraction might be lzﬁe resuli

of natural causes—the disappearance of
certain diseases— or might be the result of
erosion by other specialities. We should kee

an open and tolerant mind on this questionp

The young orthopaedic surgeon of the
future should beware of becoming a mere
opera.ting machine. Orthopaedic surgeony
h'ave in the past given a lead in the educa-
m?nal and social problems connecied with
crippling disease, and have created al d
cothr()]led the rehabilitation program }
which are of fundamental importance in’:‘h“
final restoration of usefy] function, In th:

RINI MEMORIAL LECTURE »

higher training period of the young ortho-
paedic surgeon, provision should be made
for experience and instruction in the range
of physical treatments which come under
the heading of rehabilitation. All this was
once our sole responsibility, and we should
not be content to see it fall into the hands of
those who do not pass through the long
periods of clinical apprenticeship and disci-
pline necessary to produce consultants in
the major special fields of medicine and
surgery.

In the teaching centres the orthopaedic
surgeon must take a major share in the
teaching of surgery—not as a specialist
teaching elaborate techniques—but expoun-
ding the basic principles of diagnosis and
reatment in the wide field of crippling
diseases of the locomotor system.

Qurs is a great heritage, and in the words
of Isaac Newton, we stand on the shoulders

of those who have gone before. Orthopaedics
was the first major speciality to emerge
from the field of general surgery. It is now
onc of the two main divisions of general
surgery, representing a large part of the old
general surgery of the 19th century and
early 20th century. 1 have elsewhere on
several occasions spoken in India on the
dangers of premature specialisation. In
combating this danger orthopaedic surgeons
must give a lead. The orthopacdic surgeon
of the Tuture must be a scholar, a teacher
und a master craftsman, He must be respon-
sive 10 the impact of the new scientific age.
But as of old in common with his fellow
surgeons in other major fields he will
continue to need “the Eye of an Eagle, the
heart of a Lion, and the hand of a Lady™.

And so we salute the memory of Dr. M. G.
Kini, a pioneer in the evolution of ortho~
pacdic surgery in India, whose influence
lives on amongst us today.

~ Received for publication en 6-3-1959.

—— o



OBSERVATIONS ON INDUCED CARDIAC ARREST ALONG
WITH HYPOTHERMIA AS AN AID TO OPEN
CARDIAC SURGERY

BY

A. K. BASU, S. ROY and S. NEOG

Introduction

With the advent of open cardiac surgery
as very much of a practical possibility, the
problems and disadvantages of operating on
a beating heart have engaged the attention
of surgeons and the idea of temporarily
arresting the cardiac contractions and so
obtaining a sull and relaxed heart has
gained increasing attention in the last few
years. The advantages of induced cardiac
arrest in cardiac surgery are obvious. A
heart relaxed in diastole allows accurate
visualization of the complex intra cardiac
anatomy and helps the surgeon in the correc-
tion of such anatomical defects. Another
great advantage of a temporary still heart
from the operative view point is thar a
relaxed still heart allows better elimination
of trapped air bubbles and thus prevents
the great danger of air embolisation.

Cardiac arrest also leads to reduction of
total cardiac metabolism and this may have
significant bearing in the reduction of
incidence of cardiac complications during
and after intracardiac operations. Reduction
of metabolism may particularly be of great
importance when the cardiac inflow is
occluded to obtain a dry field in open cardiac
surgery without at the same incorporating a
by pass pump oxvgenator system. Winters.
chied et al (1958) have calculated that the
energy production of the arrested heart is
approximately 1/1000—1/2000 that of the
isolated beating heart for the same time

I, Calcutta.

interval. This procedure is currently routi-
nely {ollowed in many s

oY cardiac surgical
clinics

with the help of hypothe ia.
Delorme (1955) on the basis of Y}ln)is on(r;;lean
uptake studies has pointed out that the
hypot_hermic process has relatively less
r-educmg effect on the myocardial metabo-
lism than on metaholism of other
organs such as the brain, kidney
Itis known that A
inflow occtusion

vital
liver etc.
the hypothermic heart with
: undergoes a continuing and
progressive hypoxia (Swan 1956) and the
f‘n:querrt incidence of fibrillatory complica-
tions in these hypothermic  and inflow
occlusive procedures may be explained on
this basis (Moulder et al} and if such be
the case, the added advantage of an arrested
heart 2.md consequent total metabolic
suppression may be a great safety facior,

When combined with a PUmMp oxvgenator
!3y pass system in open cardiae ’surger'
induced cardiac arrest would be fun‘l‘”
useful by eliminating the needless waste ‘Zlf:
continuous coronary sinus back fow The
amount of this back fiow mav Le as ;11uch
a3 25%, of the total pump oiltput (Donald
et 211936). Besides continuously flooding the
Possible operative site, a Joss of this um%)unt

may, unless adequately replag
the life of the subject, Y replaced, endanger

Of the different methods
rary safe and reversible ca

be produced such as sudde
stimulus

WhEreby tempo-
rdiac arrest can

1 sharp electyical
to  the myocardium, blockage
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of the sinoatrial node, differential warming
of myocardium by intrapéticardial infusion,
and the use of chemical cardioplegic drugs,
the lattec has proved most reliable and has
up till now been most extensively used. The
action of some of the electrolytes on the
action of the myocardium has been known
for many vears. As early as 1883 Ringer
mentioned that the beating rhythm of the
heart depends on “ the antagonizing action
of calcium and potassium salis. [f they are
not in correct proportion, then the trace
hecomes abnormal. If too litile potassium is
present, then the contractions become
broader and there results fusion of the heats.
If 100 much potassium is present, or too
little lime salts, then the contraction of the
ventricle is imperfect and by increasing the
quantity of the potassium salt, the beat
becomes weaker and weaker till it stops™.

Hooker in 1323, suggested that potassium
inhibition could be used as a method of
therapy in ventricular fibrillation and lately
Montgomery et al (1934) have advocated
the same principle in the management of
hypothermic fibrillatory episodes.

In the study of the Jiterature concerning
the use of different chemical cardioplegic
drugs, one comes across a number of
conflicling views and reports.

Starting with the lead of Melrose in
London in 1934, the action of potassiuvm
has been advacated by many surgeons inclu-
ding Cass and Brock (1938). Acetyl choline
—the short acting anti-cholinesterase drug
—has been used more recemly and secms
to have been enthusiastically received by
Moulder (1956) and Swan (1956} and

nary
others. | sinw 4NATY
o= {EW @3

Lam (1955, 1956 & 1938) after jditially
advocating potassium chloridg seenfs to have
changed completely over to%Ze Iftier drug.
While it would be unreasorable! to expect

unanimity of opinion amongst different
workers in the initial phase of a new field of
development, the inconsistencies reported
were such as to prompt us to experiment
and assess our own observations in this
important field.

Method

We have up till now used two salts of
potassium iz, potassium citrate and chloride
and also acetyl choline. The experiments
were performed both in hypothermic as
well as in a smaller number of normothermic
animals. Adult monkeys weighing between
10 to 153 Kg were the test animals. They
were  anaesthetized with 1.V, pentothal
30 mgm/Kgm bady weight and intratra-
cheal intubation was performed. The intra-
tracheal tube was connected to an automatic
respirator--—ventilating at the rate of 30—40
cycles per minute. Cooling was performed
by the immersion technique and also by
rubbing ice on the surface. The range of
hypnthermia achieved varied from 29° to
30°C. Electrocardiographic hook up was
attached in most animals,

Bilateral transternal thoracotomy was
performed. The pericardium was extensively
opened. The intrapericardial portions of
the superior and inferior venac cavae were
cleared and laaps of thick silk thread were
passed around them. They were subsequen-
tly occluded. After allowing 3 seconds for
the heart to empty, the roots of the outfiow
vessels 2iz. the aorta and the pulmonary
artery were occluded by a Potts clamp
introduced through the transverse sinus,
The specific cardioplegic drug was injected
into the root of the aorta distal to the coroe
ia but proximal to the clamp. In a
it was injected into the left
fter the estimated period of
arrest, tflow clamp was released first

lw'ollowf: the superior vena cava loop.

The inffriog vena cava loop was released
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last., For resuscitative measures, we used
manual cardiac massage, injections of
atropine in the some of the acetyl choline
cases, injections of calcium salts and in a
few cases, coronary infusions of 109% sodium
lactate solution.

Material

Acetyl Choline Arrest.—Table 1 gives the
details of the cardiac arrest using acetyl
choline in various concentrations varying
from 50 mgm to 300 mgm in hypothermic
animals. These findings may be compared
to the results of the same experiment using
normothermic animals which were controlled

(Table I1).

Comment

A few significant observations mav be
made and were quite apparent. Acetyl
choline arrest is immediate and occurs
within a few scconds of the administration
of the drug. This finding is in contrast to
the potassium induced arrest where there
was often a long latent interval. Also the
myocardium in acetyl choline arrest retains
a certain amount of tone and is not comple-
tely flaccid. As a corollary 1o this, the revival
of the cardiac rhythm and contractions was
far easier with acetyl choline and was
spontaneous. The incidence of fibrillation
was much less and even when fibrillation
did occur, its reversion to normal rhythm
was easily accomplished. A very satisfactorv
antidote to acetyl choline s injection of
atropine and when this drug was used,
reversion was both smooth and quick.

The great disadvantage of acetyl choline
arrest is s transitory and often incomplete
nature. The period of total arrest varied
from a few seconds to a maximum of
2 minutes and in some experiments, the arrest
was not absolute. This was true both in
normothermic as well as in hypethermic

animals and the duration of the state of
total arrest could not be significantly incre-

ased by increasing the dose of acetyl choline
even up to 300 mgm.

In nermothermic animals also, the above
features of the acetyl choline arrest were
generally true. However, the recovery phase
from asystole seemed o be even smoother
than in hypothermic animals and there was

ne incidence of fibrillation in any of the
animals.

It appears, therefore, that o far as acetv}
choline induced arrest is concerned there 'is
little to choose between the normothermic
and the hypothermic States; in fact, hypo-
thermia may be a disadvantage in some

cases in initiating minor fibrillatory episodes
in the recovery phase.

Pota;sium Induced Arvest

Tables II & IV give the results of
potassium induced arrest in hypothermic

anq normothermic states. The dosage used
varied from 75 to 300 mgm depending on
the weight of the animal,

Comment

The potassium induced asystole is com-
pletely flaccid and absolute, The duration
of the asystole varied from 5 minutes to a
maximusm of 19 minutes. However, in some
cases, there was a definite and variable
latent interval between the injection of the
drug and the initiation of the arrest. With
the release of the inflow occlusion there
was significant cardiac dilatatjon, T,his was
followed by development of ventricular
fibrillation in almost all the cases. The
duration and the severity of the ventricular
fibrillation was much more marked than in
acety! choline induced arrest and unlike
atropine in acetyl choline induced arrest
there was no certain method of ter :

' Minating
and reverting the ibrillation.

TABLE I
Experiments on Cardiac Asystole under Hypothermia using Acetyl Choline

REMARK

Time of
Complete
Asystole

Arrest

Time of
Circulatory

|
How revived
]

Duoses of Acetyl
Choline

Temp. at
Cardiac
Arrest

|

The

Dccasional irregular beaws all along

gular beats came back after massaging,

animal died 6 hours later.

asystole,
. Reg

d

Incompletc
persiste

8 mins.

|
i
|

Cardiac massagr
for 5 mins,

I

root of aorta

100 mg at the

95

t
|

prrior vena cava was
ch
ter

opened after 5 mins., the heart was dilated and massa
for 2 mins. Regular beats came back. Animal died a

8 hours,

Transitory asystole. When the Su

30 secs.

5 mins.

i Cardiac massage
| for 2 mins ‘

Ventricle

50 mg in left

30

stole was not observed.
Died

asy! ot obs:
was injected. This time it was

g. as

Regular beats returned.

2.
successful. The heart dilated as soon as the inflow channels

ned. Massage.

ter.

fa

Another dase of 150 m

After the initial dose of 150 m
werc o
i hour

grain 1/100 of

after opening the inflow
Regular beats returned.

Heart dilated
Is. Massage. Fibrillation. Inj. of
ateapine in the left ventricle.
Animal survived.

Asystole short lasting.
channe
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2 mins,

i
1
{

5 mins.

Massage

1
[
1
]
1

at the root of
aorta

150 mg+ 150 mg,

305

38'8

M 35

|
b

65

14 mins.

4 mins,

Massage and
Atropine

'
'

300 mg in the
Lt. Ventricle

¢ 31

38

after opening the Superior vena cava and inferior vena

I
; 1§ mins. | Animal died on table, as a result of dilatation of the heart
" cava.

3 mins.

|

Lt. Ventricle

Massage & Cal.
Chloride in

300 mg in the
Lt. Ventricle

Survival of animal more than 6 hours

Number of experiments

Survival morc than 24 hours

Conversion into sinus rhythm
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TABLE 1V
Experiments on Cardiac Asystole under Normothermic Condition using Potassium Salts
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Total number of experiments
Conversion to sinus rhythm

Survival

INDUCED CARDIAC ARREST WITH HYPOTHERMIA

Discussion

It appears to us that if induced cardiac
arrest is to become a standardized procedure
in open cardiac surgery, potassium salts are
likely to be more helpful than acetyl
choline. The complete flaccidity of the
myocardium and the long duration of the
asystole in potassium induced arrest are in
contrast with the incomplete and transitory
nature of the asystole obtained with acewl
choline. From the operative surgeon’s view
point, these are definitc advantages in
enabling better visualization and accurate
correction of the intracardiac defect. The
disadvantages of the potassium induced
arrest are the invariable dilatation of the
heart following release of the inflow
occlusion and the development of a severe
degree of ventricular fibrillation before
reversion to sinus rhvthm.

The former may be obviated 1o some
extent by delaying releasing the inflow after
the release of the outflow clamp, until
rhythmic contractions start, and by again
delaying the release of the 1. V. C. after
the release of the 5. V. C. clamp. This
procedure is at present being investigated
by us.

For the fibrillatory complication, we used
manual cardiac massage, intraventricular
injection of calcium chloride and coronary
infusion of sodium lactate solution. It is
difficult to exactly assess the value of the
different procedures from the limited
number of experiments carried out so far
hut a few abservations may be made.

Manual cardiac massage is definitely
helpful and if persisted in for a long time,
will be successful. We have had reversion

to normal rhvthm even after 19 minutes of

fibritlation and massage. In the two cases
in which calcium chloride injection was

used, reversion was obtained after some
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time but it is difficult to judge how far the
massage or the drug was effective and
certainly its effect is not so immediate or
specific as the use of atropine in acetyl
choline induced arrest. Coronary infusion of
sodium Jactate solution was disappointing
as only 4 of the 7 animals survived. It has
been recently reported that continuous
coronary infusion of oxvgenated whole
blood may have definite advantages
(Cass 1958) and further experiments are
being carried on by us from this aspect.

‘The benefits of the hypothermic state in
the potassium induced arrest are undoubted.
8 out of 11 animals where hypothermia was
used survived whereas in the normothermic
group survival was rare. Even in those
cases where the fibrillatory stage {asted for
more than 15 minutes and was ultimately
reverted by massage, the animals under
hypothermia did not suffer anv ordinarily
detectable brain damage.

It may, therefore, well be said that in
future the combination tread of moderate
hypothermia, potassium induced arrest and
the use of a pump oxygenator with infusion
of oxygenated whole blood would be the
standard procedure in open cardiac surgery.
At the present time, this combination
appears to be a relatively safe procedure
and will give the surgeons reasonably
sufficient time to correct intracardiac ano-
malies in a still and relaxed heart.

Summary

Acetyl choline and potassium salts were
used to obtain a state of temporary cardiac
arrest along with inflow occlusion to the
heart. The experiments were performed in
hypothermic as well as in normothermic
animals,  Altogether 30 experiments have
heen performed so far,

The characteristics of acetyl choline
arrest are its inmediate onset and transitorv
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nature varying from } to 2 minutes. The
myocardium is not completely relaxed. The
duration of the asystole cannot be signifi-
cantly increased by increasing the dosage of
the drug even up to 300 mgm. The incidence
of ventricular fibrillation in the recovery
phase, is mild in hypothermic and was
absent in the normothermic animals.
Fibrillation was immediately reverted by
atropine.

In potassium induced arrest, there was
often a variable latent interval between the
injection and the initiation of the arrest.
The myocardium become completely flaccid.

The duration of the arrest period was
ior.lg—--up 0 3 maximum of 17 minutes in
this series of experiments and could be
further prolonged if desired. The incidence
of ventricular fibrillation was invariable in
the recovery phase. Its intensity was severe

and there was no certain method of jts
reversion.

Hypothermia was definitely helpful in
potassium induced arrest so far as the
survival of the animal was concerned, In
the acetyl choline group, ‘

: 1ts usefulness was
questionable.
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ELECTIVE CARDIAC ARREST FOR OPEN
CARDIAC SURGERY

Studies in Chemical Cardioplegia with and without Hypothermia

AN EXPERIMENTAL STUDY

BY

P. K. SEN, K. M. HANDA and N. D. CHHABRIA, Bombay.

Introdnct@m

This paper is concerned with studies in
temporary cadiac arrest produced by certain
drugs given by coronary perfusion for the
purpose of obtaining a quiet and bloodless
heart during cardiac operations. With the
general acceptance of the fact that open
cardiac surgery is not just an essay into the
future but very much a thing of the present,
the difficulties and problems of open heart
surgery are engaging our attention more
and more,

A contracting  heart is the natural enemy
of visual and definitive intracardiac proce-
dures. A moving aad contracting heart is
incapable of adequate retraction and inter-
nal visvalisation, precludes accurate surgical
or plastic techniques, anatomy is difficult to
recognise, and sutures applied to a contract-
ing heart are less likelv to hoid. On opening,
air enters, gets trapped and is forced on as a
holus in the circulation blocking the coronary,
cerebral, visceral or peripheral arteries.
Lastly, a heart in diasiolic arrest rules out
ventricular fibrillation. Cardiac metabolism
is at a minimum in diastolic arrest and a
flabby, relaxed, ‘dead’ organ is ideal for
delicate and definitive intracardiac pro-
cedures such as septal repairs and valvular
replacement,

Early in 1954 Melrose! in London, reported
the use of coronary perfusion of 25%, potas-
sium citrate dissolved in blood to obtain
artificial cardiac standstill. ‘This is not at all
a new idea as potassium was originally used
by Hooker® and Wiggers" in 1929 for
prevention of ventricular fibrillation and is
a natural antifibrillatory agent for the
ventricles. When perfused through the
coronaries it also led to temporary cardiac
standstill and as such was the first drug to
be tried for elective cardiac arrest. Subse-
quently other drugs have been used—Acetyl-
choline by Bjork' and later by Lam® and
others. Later, Magnesium was tried, singly
and in combination with other drugs {Young
et al)®. The results reported by various
workers were however confusing and in
many instances inconsistent. We accordingly
decided to embark on a series of our ewn.

The work undertaken so far consists of six
phases. They were not pre.planned but
developed according to experience gained
as we experimented with various cardio-
plegic drugs.

These are as follows :—
l. Use of potassium citrate alone. This

was repetition of work along the lines
pursued by Melrose,
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2. Use of acetyl-choline alone, along the
lines used by Bjork and others.

3. Combination of potassium citrate in
different concentrations with acety!-
choline.

4. Use of potassium-citrate with acetyl-
choline under hypothermia.

5. Use of potassium chloride with acetyl-
choline under hypothermia.

6. Use of Magnesium sulphate, Potassium
citrate, and prostigmine as used by
Young and others, under hypothermia.

The investigation is being continued and
this communication is in the nature of a
first report.

Adult healthy mongrel dogs weighing
between 10-15 kg. were used throughout.
Anaesthesia was induced by intravenous
sodium pentothal not exceeding 30 mg./kg.
body weight. Pre-medication was not
employed. Positive pressure ventilation with
air by a respiratory pump through an
endotracheal tube was commenced from the
start and except in those animals where
hypothennia was used the rate of ventilation
was 20per minute. Those undergoing hypoth-
ermia were ventilated at 48 times per minute,

The chest was opened through the 4th
interspace with a transverse incision carried
across the front of the chest, the sternum
being divided after the internal mammary
arteries had been ligated. The superior and
inferior venae cavae were dissected and
loops of silk placed around them. The
azygos vein was ligated. The fat, fascia and
connective tissue in front of the pericardium
were dissected and lifted off the roots
of the great vessels. The preaortic body
of fat was excised and the root of the
ascending aorta dissected free with a mixter
forceps. A loop of stout silk or twine was
then placed around the aortic root. Inflow

occlusion was practised in all these cases
before bringing about chemical cardiac.
arrest to prevent the right side of the heart
being over distended by

the returnj
blood (Fig. 1), retarming

Fig. 1.

Diagram ilfustrating technique of electjyve cardiac
arrest (chemical cardioplegia).

Electrocardiographic monitoring  contj-
nued throughout the Procedure, the standard

limb 1 i
l::d' ead IT being the most frequently useq

A time keeper with a Stop watch marked
all the important steps. After the dissection
of vessels was complete, bulidog  clamps
were applied on the venge cavae and :.
clamp placed around the ascending (
about an inch from the aortjc valve ia
of the Rumel type using a silk loop placed
around the aorta has also been used in some
of our cases, but this has 2 tendency to cut
through). The cardioplegic drug was then
injected into the ascending aorta through
No. 18 gauge B. D. needie until the he:rl
came to a stop in diastole. Following the
injection of a dose of cardioplegic sclution a
certain time interval was allowed 1o elapse

aorta
snare

1

TABLE No.

Showing results obtained with the use of potassium citrate
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depending on the type of arrest. With some
drugs like acetyl-choline resumption of heart
action occurred in a very short time. In
others it was a few minutes before steps
were taken to wash out the cardioplegic
solution from the coronary circuit. In these
cases the needle was removed and re-inserted
after a few minutes. Various substances
were used to wash out the cardioplegic
drug, ¢.g. whole blood, Ringer’s solution,
5%, glucose, normal saline and 109, sodium
Jactate. As soon as the heart started to beat
again slowly and definitely both inflow and
outflow clamps were released and artificial
ventilation of the lungs re-started. In many
instances injections of calcium, adrenalin,
and cardiac massage were necessary for
proper restitution of heart beats to regular
and normal rhythm. The chest was then
closed in layers without drainage.

Cooling of the dogs where hypothermia
was used was done by immersion in ice cold
water bath (at 4°C) and warming later in
water at a temperature of 45°C. This
technique has been described in detail by us
in an earlier paper and is now a standardised
procedure. Hypothermia used in this series
has been of moderate depth—around 28°C,
measured by a high rectal electrode.

Data

The material and observations of our
experiment are set out in tables 1,2, 3 4,5
and 6. The first group (Table 1) deals with our
initial experiments which were of the nature
of pilot procedures where only potassium
citrate was used. In the first dog a solution
of 239, potassium citrate was employed and
in the next a 10%, solution. 5%, potassium
citrate solution was used in the rest of this
group. A solution of 2} to 59, strength of
potassium citrate has been used by most
workers with adequate cardioplegic effects.
The amount of potassium citrate injected
varied from 230 mg. to 1230 mg. The

speed of injection was ra
amounts of the solution m
tated into the left ventricle through an o
aorfic. valve accounting for thig mar{:ceg
varation in the amount of drug necessa
to pr(?duce complete diastolic cardioplcgilay
9 animals were treated thus. AJ] thcsf_:
hearts went into ventricular fibrillation
when attempts to restore normaj rhythin
Were. made afier maintaining diastolic arrest
varying from I to 4 minutes, The restitu-
tive measures varied somewhat but generall
consisted of manual cardiac comptcssio:
(massage), injection of calcium  chloride
adrenalin  and occasionally  neostigm; :
into the ascending aorta after cross irll::lc

ping, so as to ensure Coronary perfusion of
the drug.

Pid but varying
ay have regurgi-

Table No. 2.—In this serjes only acetyl
choline was used. 9 dogs were (r cated th : -
A dose of acetyl-choline €quivalent to J0 m .
per kg. body weight was injected into thgc
ascending aorta afier cross clamping_ The
speed of injection was rapid and it s
thought that most of the drug entered the
coronary system. Diastolic arrest occurred
in all within a few seconds but was effective
for a very short time—less than one minute
Ventricular fibrillation developed in onl);
one instance which did not respond 1o
massage. Normal rhythm was restored in
all except in the one instance where

A ventri-
cular fibrillation developed.

In all animals where restoration to normal
rhythm took place there was ng evidence of
brain damage within the next 24 hours or
even later. 2 dogs were sacrificeq on the
table for other purposes and
presence or absence of brain damg
not be determined. The longest
time was 4 days,

therefore
ge could
survival

Table No. 3.—In this series acetyl-choline
and potassium citrate were ysed together
Acetyl-choline in the same dose as i group 2
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(10 mg. per kg. body weight) and
potassium citrate, a 1% solution varying
between 60 to 100 mg. 5 dogs were treated
thus. Rapid diastolic arrest occurred in all
and attempts to restitute normal rhythm
were made after 2 to 3 minutes of arrest.
4 animals were revived to normal rhythm
with the use of massage alone except in one
instance where calcium chloride was requi-
red. Ventricular fibrilladon developed in
all these animals during attempts at restitu-
tion to normal rhythm. In one animal
ventricular fibrillation remained permanent.
The time for restitution ranged between
4 minutes to 20 minutes. Evidence of brain
damage was apparent in all.

Table No. 413 animals were treated in
this group in which acetyl-choline and
potassium citrate were given in the same
manner as in Group 3, except that hypother-
mia was first induced ranging between 30°C
and 32°C (rectal temperature). Diastolic
arrest occurred immediately on rapid injec-
tion and was maintained between 2 to 7
minutes after which restorative measures
were started. Injection of intracoronary
calcium chloride was used in 3 animals
besides massage. Reversion to normal
rhythm took place in all before reversion.
Restitution time varied between } minute
to 20 minutes. Brain damage was
doubtful in two and definite in two. The
remaining of those who survived for the
first 24 hours did not show evidence of brain
damage. There were no long time survivals.
However this was not aimed at as the
experiments were in the nature of acute
studies.

Table No. 5—Potassium chloride 1-29;
and acetyl-choline 29 combination was
used in 10 dogs, after inducing hvpothermia
of 30°C. Diastolic arrest ranging from 1 o4
minutes was obtained in all cases with
amounts of acetyl-choline varving between

60 and 280 mgms. and of potassium-
chloride between 36 and 168 mgms. 6 dogs
were revived with cardiac massage of 1 to 7
minutes’ duration while the remaining 4
did not respond to either massage or
calcium-chloride which was injected in two
of these. Ventricular fibrillation occurred in
7 cut of 10 animals during restitution. The
results obtained in this group appear to
resemble those in Group 4, except that inci-
dence of ventricular fibrillation during revi.
val was lower with this combination.

Table No. 6.—A series of 10 animals was
treated with a mixture of cardioplegic drugs
containing Magnesium-sulphate 2:47 gms,
per 100 ccs., Potassium-citrate 0-54 gms.
per 100 ccs. and Prostigmine | mgm. per
100 ccs., after induction of hypothermia of
30°C (rectal temperature). Diastolic arrest
ranging from 2 to 4 minutes was maintained
in all cases before attempts at restitution
were made. The arrest in all these cases did
not occur immediately on injection of the
cardioplegic mixture but came on from % to
2 minutes after the injection. 7 animals
were restored to normal rhythm by massage,
with calcium chloride injections in some
cases. Restitution time varied from 2 1o 23
minutes. An observation that at once strikes
one’s attention was that ventricular fibrilla-
tion occurred in only 3 of these dogs during
resticution, of which 1 was revived to
normal rthythm after 23 minutes of cardiac
massage combined with injection of 4 ccs.
of 10% calcium-chloride into the coronary
system, while the other 2 could not he
revived at all.

Conclusions and Discussion

Certain definite facts emerge from a study
of these separate groups. Much of this is old
physiological knowledge, but they make an
interesting study when seen in the compara-
tive light of possible therapeutic application,



118 THE INDIAN JOURNAL OF SURGERY

Acetyl-choline has the most rapid action
in producing diastolic arrest. But this arrest
is often not complete and vagal escape soon
occurs leading to very early recovery from
arrest. Potassium arrest is both rapid and
complete but recovery from acetyl-choline
arrest is early, definite and unaccompanied
by ventricular fibrillation while recovery
from potassium arrest is uncertain, often late
and accompanied by ventricular fibrillation
during restitution. It almost seems as
though the return passage to normal rhythm
is via ventricular fibrillation. A combina-
tion of acetyl-choline and potassium appears
to have a balanced action of both—i.e.
rapid diastolic arrest of relatively shorter
duration and easier restitution of rhythm.
The incidence of ventricular fibrillation with
this mixture however appears to be almost
as frequent as with pure potassium. The
action of potassium in producing cardiac
arrest and its use together with other agents
as prostigmine and glucose for potentiation
effects has been studied by several workers
(Jordan et al)* who have found a glucose-
potassium mixture more useful than acetyl-
choline or magnesium.

Magnesium  sulphate used in lower
concentrations failed to produce an arrest.-—
20 ccs. of 1%, solution only slowed the
heart-rate moderately. In higher concentra-
tions this salt showed a tendency to produce
ventricular fibrillation. Injection of 20 ecs,
of 3°69%, solution resulted in ventricular
fibrillation 30 seconds after the completion
of the injection and 20 ccs. of 109 solution
caused ventricular fibrillation while the last
few ccs. were still being injected.

A mixture of Magnesium sulphate, Potas-
sium citrate and Prostigmine produced a
slower but definitive diastolic arrest with
the least incidence of ventricular fibrillation,
and a highly reversible type of cardiac
standstill.

-In a series at present under trial, we are
using a mixture of Magnesium Sulphate,
Potassium citrate and Acetyl-choline. The
results abtained with this mixture will be the
subject of a future communication, but the
early indications are that this may prove

to be superior to the other mixtures tried
thus far.

While a suitable explanation for the
occurrence of ventricular fibrillation during
recovery from potassium asystole has not been
established, one can be cffered on the basis
of K-glucose linkage. Fenn® has postulated
that potassium linked with phosphate produ-
ced hexosephosphate when glucose in
associa.tion with insulin was available. The
potentiating effect of insulin in potassium—
produced asystole has strengthened this
beliefl of potassium effect being prolonged
when linked with endogenous glucose. Igt is
possible that such linkage takes place even
w.hen glucose is added to potassium .as a
diluent. This bond apparently is a fajrly
firm bond and requires a special catajase for
its disruption. Sodium lactate has been used
for this purpose as reported by Jordan et a]
It is our belief that in order to avoid vcntri-'
cular fibrillation electrical neutrality of the
myocardium must be maintained at al] times
during induction as well as the recovery
phase of cardiac asystole. This may be diffi-
cult if excess potassium gets linked in stron
bonds with glucose and does not leave thi?Jr
myocardium smoothly and equally. Thus
areas may devolop in the myocardium
during resuscitatory measures which contain
a greater or lesser amount of potassium in
suc}'m bondage leading to an irregular distri-
bution of this ion producing electrical
instability of the ventricular muscle. Such
irregular distribution of electrical
has been described with the anoxic heart
leading to fibrillation. It has also been
furthc.r postulated that these potential diffe-
Tence In anoxia are associated with irregular

potential
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movements of the K-ion through the cell
membrane. It is our submission that a
similar state develops when potassium is
used to induce asystole. The distribution of
potassium is fairly equal when it is in jected
and perfused through the coronaries but
during the recovery phase the excess potas-
sium leaves the heart muscle patchily, being
held in bondage, leading to the development
of irregular areas of clectrical potential and
ventricular  fibrillation. When rhythmic
cardiac compression is instituted and coro-
nary flow thus restored for a time, the
excess potassium in these patchy areas is
finally removed. The heart muscle then
settles down to a pattern of electrical stabi-
lity and resumes its normal rhythmic
behaviour.

Summary

Experiments with the use of certain drugs
in producing temporary cardiac arrest by
coronary perfusion for purposes ol open
heart surgery are reported, both at normal
temperatures and under hypothermia.

56 experiments were dane consisting of
six groups.

1. Use of potassium citrate alone.
2. Use of acetvl-choline alone.

3. Combination of potassium citrate and
acetyl-choline.

4. Combination of potassium citrate and
acetyl-choline under hvpothermia.

5. Combination of potassium-chloride
and acetyl-cheline under hypothermia.

6. Combination of Magnesium-sulphate,
Potassium citrate and prostigmine.

Potassium citrate alone is not satisfactory
because of very low rate of recovery from
cardiac arrest. Acetyl-choline produces
rapid and often incomplete cardiac arrest,
with rapid recovery but the duration is
unsuitable for open heart surgery.

Combination of potassium citrate and
acetyl-choline is more effective and produces
rapid arrest, with a high percentage of
recovery from arrest. Combination of
potassium chloride with acetyl-choline gives
almost the same resulis but with lower
incidence of ventricular fibrillation.

A combination of Magnesium-sulphate,
Potassium-citrate and Prostigmine produces
a definitive but delayed arrest, with a very
low incidence of ventricular fibrillation and
a highly reversible type of cardiac standstill.
In the series under study at the moment,
acetylcholine is being used instead of
prostigmine in this mixture with a purpose
to achieve a quicker onset of arrest. This
mixture appears to be (on the limited data
available) the best agent investigated by us
so far.

Wherever potassium citrate has been used
either singly or in combination ventricular
fibrillation seems to occur in most cases
during recovery to normal rhythm. The
mechanism of onset of ventricular fibrillation
during these procedures is discussed. This
tendency towards ventricular fibrillation
production by potassium appears to be
countered by the use of Magnesium ion and
acetyl-choline  in  combination  with
potassium.
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THE AMELIORATION OF SEVERE AORTIC REGURGITATION
BY USE OF THE HUFNAGEL VALVE¥*

BY

REEVE H. BETTS and V. K. 8AINI, Vellore (S, India).

Aartic insufficiency has long been a
challenge to those interested in cardiovas-
cular lesions. When it develops slowly over
a prolonged period the heart maintains
compensation for a time by marked hyper-
trophy of the left ventricle. As the ventri-
cular muscle mass increases there is a
corresponding demand for an enlarged
blood supply at a time when the amount
delivered tends 10 hecome less as the valvular
insufficiency becomes more extreme. Inevi-
tably the time comes when the markedly
hypertrophied left wventricle is unable t
cope with the increased load and the
diminished vascularity. The more quickly
the process develops, as in some luetic lesions,
the quicker the ventrele fails,

Attempts to cansiruct an artificial valve
to be inserted at the site of the damaged
aoriic valve have been complicated by the
need to prevent valvular insufficiency and
vet not occlude the grifices of the coronary
arteries The problem has been mast cxten-
sively  studied by Hufnagel' and his
associates who have been working an this
problem since 944, After a long series of
experiments the valve which we have used
was developed by them. It is a ball-
valve type which permits free flow in one
direction, peripherally aund prevents reguegi-
tation centrally (Fig. 1}, The ball itself is
of hollow nylon, covered with siliconized
rubber. This is contained within a plexiglass
channel. The newer models are much less

noisy than the earlier ones although the
clicking sound of clasure is easily audible
with a stethescope and may also be heard
when the examiner’s ear is kept close to the
patient’s open mouth. The valve lies in close
proximity to the lelt main bronchus and
the sound is easily transmitted up this
column of air. The weight of the ball is
critical so that it changes pasition quickly
with any change in fow.

Fig. 1

Photograph of Bufnagel Valve showing one of the

multiple point fixation rings, dis-assembled irom the

valve, The siliconized, rubber-covered nylon ball

allows blood to fiow in one direction and checks any
flow in che vpposite divection.

The biggest problem in the development
of the valve was to devise a method of rapid
but secure fastening of the valve in the
aorta. A circumferential ligature, for
instance, would soon cause sloughing of the
end of the aorta. The evolved procedure

*From the Department of Thoracie Surgery, Chrisuan Medijcal College and Hospital, Vellore, 8, Tadia.
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seems eminently satisfactory and yet simple,
Each valve comes with two split nylon rings
which can be slipped over the aorta (Fig. 1).
They have teeth which, when the ring is
closed, hold the aartic wall in close proximity
to the valve but do not completely penetrate
the wall and also allow the vascular supply
to pass between the teeth to nourish the
aortic wall beyond,

The placement of the Hufnagel valve in
the aorta just beyond the left subclavian
corrects the regurgitation only from that
point onwards. Hufnagel' states that this
is approximately 70% of the circulation,
Although it would be desirable to correct
all the return flow, if the valve were success-
fully placed proximal to the innominate
artery, there would not be sufficient regurgi.
tant blood for proper coronary circulation,

Fig. 2 (a)

Preoperative x-ray of Mr. C. showing the left ventricular

hypertrophy which is characteristic of aortic
regurgitation.

Ina recent communication Hufnagel et
al* have described some of the newer
cxp'crimcmal models which they hope may
Pe inserted at the level of the aortic valve
itsell and which, because of their open sides
will p'ermit adequate coronary filling wilhou;
allowing any regurgitation hack into the
left ventricle. There is na report as yet of

. . .
cases,

Indications

The prosthetic valves mentioned
have been used to hel

in various types

above
P control regurgitation
: of patients including
syphilitic aortic valvular disease by Hufnagel
and his group! &, Iy js indicated in agmf
type of case where aortic regurgitation is
the predominant lesion. Our cxpecriencc ha;ﬁ

been limited to its use in cases of

origin. rheumatic

Mr C, 55320
3 Foo.'58

M4 Devs Postep. ¢

_ Fig. 2 (b)
X-ray fourteen days postoperative,

haziness in the tegion of the d..l here is sill a stight

scending aorta,
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Hypothermia

When the Hufnagel valve is inserted in
the aorta it is nccessary to occlude the
circulation temporarily. It is probable that
the aorta can be occluded for approximately
twenty minutes without danger of damage
to the spinal cord or kidneys, but it is better
to shorten the period, if possible, and
Hufnagel states that the period ol occlusion
is usually between three and six minutes.
Knowing that we lacked the extensive experi-
ence of this group we contemplated we
might require a longer period of aortic
occlusion and to give a wider safety margin
have emploved hypothermia in all our cases.
The operation has usuatly been started when
the rectal temperature has heen reduced to
95°F and it usually drifts another one to
two degrees by the time the aorta isoccluded.
In some cases we have been able to complete
the insertion of the valve in fifteen to twenty
minutes, but in two instances the total time
of ouclusion was 33 minutes. In spite of
these prolonged periods there has not been
any evidence of damage to the cord or the
kidneys. We believe hvpothermia to be a
useful safeguard. Moderate ranges of
hypothermia, between 90°F and 94 F, carry
very little additional risk.

Operative Procedare

It is not necessary to repeat here the
technic of operation which has been fully
presented by Hufnagel'-* and illustrated
by Rodriguez’. Exposure is obtained thru
a left fourth intercostal incision and posterior
division of the fourth and fifth ribs. Wide
exposure considerably facilitates the use of
the aortic clamps and insertion ol the valve.
Due to the unusually large heart that most
of these patients have, much room is neces-
sary as the heart seems to take up most of
the left hemithorax.

The pleura is incised on both sides of the
aorta for 8 to 10 centimeters and the pleura
left attached to the aorta. The aortic
segment is then mobilized and three or four
sets of intercastal vessels are ligated and
divided as are any other branches to the
esophagus or bronchi that arise in this area
just below the left subclavian. The multipie
point fixation ring of the chosen valve is then
placed around the aorta. It should be
sufficiently small to open two to three milli-
meters with each systole but sufficiently
large to close completely during diastole. It
is mandatory to have a full set of valves
(four sizes) for any operation, so that the
proper one may be selected for use.

The site of insertion is carefully chosen
with due regard for the two to three centi-
meter segment that will need to be resected. If
a segment of aorta is not removed it becomes
redundant and tends to increase the potential
space between the end ol the valve and the
aortic wall. When the site has been cleared
an aortic clampis slowly applied just beyond
the left subclavian, If the heart does not
react badly the clamp is locked and a simi-
lar one applied just beyond the point to be
used for insertion. The aorta is then cut
across except for the posterior one-fourth of
its diameter. Leaving this posterior segment
facilitates inserdion of the valve. The distal
end of the valve is introduced into the aorta
and the nylon, multiple point fixation ring
is closed by use of the special clamp (ecasily
made from a long handle, right-angle clamp).
The heavy silk or linen ligature in the
graove of the multiple point fixation ring is
tied tightly and the ring is then further
secured by a wire ligature passed thru the
holes in the ring that are used for the ring
closure.

The aorta is then divided and the proper
length removed to take out all slack and yet
still allow insertion of the proximal end of
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the valve. The valve is now filled with a
dilute solution of heparin and the proximal
end inserted into the aorta in the same
manner and fixed as was the distal end. We
have found the suggestion of one of us
{V.K.S.) most helpful in the actual insertion
of the valve. Before attempting to insert the
valve and to prevent damage to the friable
aortic wall, four sutures are placed thru all
layers of the aorta at equidistant points.
These mattress type sutures start and end
on the intimal side of the aorta, so that
when they are held taut the lips of the aorta
are opened out thus making the insertion of
the valve end much easier.

When both ends have been secured, as
much air as possible is aspirated from the
valve by a needle inserted thru the aortic
wall. The distal aortic clamp is then released
and the valve allowed to fill with blood.
The proximal aortic clamp is next slowly
released and the valve will be seen to begin
to function.

Hufnagel* has found that in some cases
there is a tendency for thrombi to form in
the cul-de-sac between the end of the valve
and the aortic wall. To try to obliterate
this space completely he advises, and we
have used, a piece of nylon or dacron cloth
sutured firmly around each end of the valve
to hold the aortic wall and valve end in
apposition during systole.

Clinical Experience

Since January 1958 to the present
(1 September) we have treated four patients
with severe aortic regurgitation by the use of
Hufnagel valves. The pertinent details of
each case are summarized in Table 1, In
each instance there has been a prompt return
of the diastolic level in the lower extremities
and usually some lowering of the systolic
reading in the upper extremities.
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Eack.l patient sometime during the post-
operalive period has complained of yather
severe but poorly localized pain in the
abdomen. In two patients it was noted soon
after operation, but in the others not unti]
seven to len- days later., There were no other
accompanying intestinal symptoms and the
pain has disappeared in one or 1wo weeks in
all, In those instances where it came on soon
after operation we had thought that jt might
be due to some air bubbles remaining in the
valve and forming air emboli in the kmesen-
teric vessels. This could not be (he explana-
tion, however, in those instances where the
symploms have developed later, It is possible
of course, that these could be due u;
breaking off of small emboli from (his
aortic-valvular  junction although  there

have been no other signs of peripheral
embolization.

Results

In Hufnagel’s' report in 1954 in hjs firse
twenty-three cases he had six deaths, byt aj}
the fatal cases were in Class 1V, In his more
recent report’ he only says thae they have

done a large series of patients but does not
give results.

Some af the more badly damaged hearys
do not withstand the added strajn imposed
by occluding the aortic circulation beyond
the left subclavian. There is also alw
‘thc possibility of damage 1o (he aorta or
improper fastening of the valve so that j¢
slips aut when circulation is established,

ays
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The threat of subacute bacterial endar-
terttis is present, but it has not bheen noted
in any of our cases and neither has there
heen demonstrable emboli.

As the follow up is only eight months in
the longest of our cases and one month in
the most recent we have no grounds for
making a long term prognosis. Hawever, all
patients seemed to bhe very definitely
improved at the time of discharge and the
improvement has continued to progress since
leaving the hospital as far as we can deter-
mine, One cannot be traced and one was
discharged only recently.

Summary

Aortic regurgitation is a poorly tolerated
lesion, no matter what the ctiology and is

usually progressive in character. Attempts
at amelioration therefore scem justified.

A plastic valve has now bcen developed
by Hufnagel which corrects about 70%, of
the regurgitation when it is inserted in the
descending aorta beyond the left subclavian.

In four patients during the past eight
months we have inserted such prostheses
with gratifving results in each case. Opera-
tions were carried out under moderate
hypothermia and there was no evidence of
any damage to the kidneys or spinal cord
even when the aorta was occluded for as
long as 35 minutes,

When aortic regurgitation is the dominant
lesion and when disability is being manifest
one should consider the use of this ingenious

prosthesis,
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“NEGATIVE POST-OPERATIVE RESPONSE *
NOR-EPINEPHRINE IN PATIENTS WIT

FROM
H

PULMONARY HYPERTENSION

V. K. SAINT and K. I. VYTILINGAM, Vellore (8. India

Surgical intervention in patients with
severe pulmonary hypertension is usually
associated with high mortality. Patients
suffering {rom severe mitral stenosis have
co-existing pulmanary hypertension, which
may be moderate to severe. It has been the
experience of most cardiac surgeons, that
when such patients develop hypotension
during or after operation, nor-epinephrine
is not only incffective, but often drops the
blood pressure further. This “‘ negative™
response was experienced in a few patients
operated on for mitral stenosis in this
institution.

Hypotension is a result of a disturbance
in the mechanisms responsible for sustaining
the normal level of blood pressure. These
mechanisms include :

fa) cardiac output ;

{#) arteriolar constriction—maintaining
peripheral resistance and

{¢j circulating blood volume,

By virtue of its action of peripheral vaso-
constriction, nor-epinephrine is widely used
in states where patients develop marked fall
in blood pressure. Why then does it fail to
raise the systemic pressure in certain patients
especially in the absence of anv specific causa-
tive factors. A review of the literature revealed
a study by Fowler et al' in 1951, comprising
mosthy of normal subjects. They showed,
whent nor-epinephrine was infused, chat there
was astatistically significant rise in the mean
pulmonary artery and capillary pressures.
Five subjects, out of thirteen studied, showed
a decrease in cardiac output. Then what

)
ef’f‘ect will nor-epinephrine have on patients
with pulmonary hypertension, who presuma-
bly have their pulmonary vessels already in
a sta%e of constriction. A study was started
as a joint undertaking between the Cardio-
logy and the Thoracic Surgery services of
this institution to investigate this problem.

Method and maleriul —F%,;
varied cardiac lesions selected at random
and one normal Patient  were  studied
('T“able ). To avoid any deleterigus effects
of nor-epinephrine patients with
pulmonary hvpertension we
excluded.

ght patiemis with

severe
re particulariy

TABLE 3.

Patients studied with nor—epinephrine

Particulars No, of

; rases

Normal
Rheumatic Heart diyease
Pulmonary hypertension

Mrial sepial defecy

ACS. D and Pulmonic Stenosi

TorarL
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routtne right heary catheterisation, .Rc
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Effect of Nor-Epinephrine on Pulmonary Circulation
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Age and
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~—  Mitral Stenosis.

M. S.
M. 1.

— Wedge pressure.

Pow,

C. 0.

Control.

— Mitral Insufficiency.

Cardiac output.

After Nor-epinephrine.
Pulmonary Artery.

L.
P,AL

Atrial Septal Defect,

A.5.D.

Pulmonasy Arteriolar Resistance.

PoACR.
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Fig. | Fig. 3

Pressurc tracing from the pulmonary artery of Case
No. 1 taken both before and after nor-epinephrine
infusion. The increase in the pressure caused by

Pressure tracings from both pulmonary artery and
wedge of Case No. 4 again showing the rise of

pressure caused by nor-epinephrine.
nor-epinepheine is striking.

| g, B St Y vy

Fig. ? Fig. 4
Pulmonary wedge pressure tracing of Casc No. 3 An oxygen uptake graph of a patient taken before

showing the effect of nor-epinephrine. and after nor-epinephrine infusion,

RESPONSE TO NOR-EPINEPHRINE

then infused directly into the pulmonary
artery by slow drip. When a moderate effect
on the systemic blood pressure was obtained,
usually within 3-5 minutes, pressures from
the pulmonary wedge and pulmonary artery
were recorded. Pulmonary arteriolar resis-
tance and cardiac output were studied both,
before and after infusion of nor-epinephrine
in four cases only. Cardiac output was
determined by the direct Fick principle.
Oxygen uptake per minute was obtained by
the B.M.R. machine.

Results

Four patients had normal pulmonary
artery pressures. The upper limit of normal
was taken as 25 mm. of Hg. Three patients
had slight, and two, moderate, pulmonary
hypertension.

Systemic pressure and heart rate—In each of
the subjects there was a definite rise in
systemic pressure, and considerable slowing
of the heart rate. In one case (No. 6) the
heart rate almost became half of the resting
value.

Pulmonary arterial and capillary pressures.—In
all cases there was a significant rise in
pulmonary arterial pressure, thus indicating
active vaso-constriction. There was a corres-
ponding rise in pulmonary capillary pressure
during the administration of nor-epinephrine
in each instance.

Pulmonary arterielar resistance.—This  was
compared in four cases. In two cases there
was a considerable increase in pulmonary
resistance, maximum being 1-2 units, while
in two cases there was only a slight increase.
‘There was, therefore, a significant elevation
in pulmonary arteriolar resistance in all four

cases.

Cardiac oulput.—-Significant cardiac output
was only seen in the normal patient. The
remaining three cases studied showed very
little change. A fall in the cardiac ourput
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was not observed in any case. This is
probably due to the fact that a large amount
of nor-epinephrine was not injected for
fear of producing deleterious effects. Two
cases exhibited signs of respiratory distress
and the study had to be terminated.

Discussion

Haemodynamic changes observed during
this infusion study of nor-epinephrine consis-
ting of increased pulmonary artery, capillary
and systemic pressures, increased pulmonary
resistance and bradycardia confirm the
observations of Fowler et al' and Patel et al’.
The increase in pulmonary resistance was
less marked in patients with pulmonary
hypertension than in normal patients. While
in our study there was no case who exhibited a
decrease in cardiac output, it has heen shown
by Fowler et al that it does occur. It is
more likely to occur when severe pulmonary
hypertension co-exists. However our four
cases arc too small a number to give any
conclusive information.

The pulmonary arterial pressure s
increased in patients with pulmonary hyper-
tension, out of proportion to the left atrial
pressure and after exercise, this pressure
further rises without a commensurate rise in
cardiac output’. This indicates an increase
in resistance within the pulmonary vascular
bed. Patients having severe pulmonary
hypertension usually have a very low and
fixed cardiac output. That may he one
reason why these patients have cold, clammy
cxtremities.

When patients with pulmonary hyperten-
sion are operated upon even though the
mitral valve obstruction may be relieved,
the reversible pathologic changes in the
pulmonary vessels would take some time to
return to near normal. Moreover the cardiac
muscle needs time to adjust itself to the
changed haemodynamics produced by valvu-
lotomy. The pulmonary arteriolar resistance
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'is also infiluenced by the oxygen tension of
the alveolar air. Hypoxia has been shown to
increase pulmonary resistance and pressure’.
Thoracotomy may produce a certain degree
-of hypoxia. Thus a number of factors may
play a part in producing hypotension, during
the post-operative phase. It is seemingly not
due to loss of circulating blood volume or
lack of peripheral resistance. Therefore it is
logical to postulate that this hypotension is
due to a further decrease in cardiac output.

In a situation like this nor-epinephrine is
not likely to produce any benefit. Tt is
suggested that the increase in pulmonary
resistance by nor-epinephrine is probably
the offending factor in producing this
‘“ negative ” response.

Lillihei* has enumerated a number of
ancillary procedures to he used when opera-
ting upon patients with pulmonary
hypertension, such as the use of the midline
sternal splitting incision, routine use of
tracheotomy to prevent hypoxia and use of
a respirator. Goodwin® has shown tl'lat an
appreciable fall in total pulmonary resistance
accompanied by a much smaller fall in
systemic blood pressure, and either no
change, or an increase in cardiac output can
be obtained by the administration of small
doses of hexamethonium. Wood® demons-
trated a similar response to small doses of
Acety! Choline. These drugs would interrupt

the neurologically controlled pulmonary
venous and arteriolar constriction. A further
study of these drugs is warranted. In conclu-
sion it is suggested that in a situation where
nor-epinephrine does not raise the blood
pressure, drugs like hexamethonium or
Acetyl choline may be used.

Summary

Most cardiac surgeons have experienced
that whenever a patient with severe mitral
stenosis develops post-operate hypotension,
nor-epinephrine is usually ineffective. This
is specially so when there is co-existing
marked pulmonary hypertension, Operative
mortality in such patients is usually high.

A study of the effect of nor-epinephrine
on pulmonary vasculature was undertaken
to investigate the cause of this ** negative
response. Infusion of nor-epinephrine in the
pulmonary artery raises the pulmonary
resistance in patients with pulmonary hyper-
tension. This study confirms the observations
of Fowler and of Patel. The increased
pulmonary resistance may lower the cardiac
output further in these cases. Other factors
like hypoxia and organic arterial disease
may also influence the Pulmonary resistance.,

It is suggested that in a situation like this,
drugs like hexamethonium or acety] choline
in small doses may be used.
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CONGENITAL OESOPHAGOBRONCHIAL FISTULAE
WITH AN OTHERWISE NORMAL OESOPHAGUS*
Two Case Reports

BY

M. J. KHAN and P. A. BHATT, Vellore (S. India).

Most of the vesophageal malformations
consist of a trachecesophageal fistula with
an atresia of the oesophagus. Gross' reports
a series of 259 such cases treated by him and
Haight* reports 63 cases. These patients are
now keing successfully operated upon in the
neonatal period. Trachecesophageal fistula
with an otherwise normal oesophagus is rare.
Only a few cases have been reported (Impe-
ratori’, Holt!, Haight*, Van Weel®. Further,
vesophagobronchial fistula without atresia of
the oesophagus is even more of a rarity; we
cculd collect only fourteen cases from the
literature. The condition is not mentioned
in most text books of surgery or embiyology.

‘The rarity of this condition according to
Mullard® is due to three causes. Firstly,
fistula with atresia was considered a rare
condition until a surgical cure was devised
and simple diagnostic measures were widely
published. Secondly, the simple diagnostic
measures which prove the presence of fistula
with atresia will not necessarilv show the
presence of a fistula only. ‘Thirdly, the
clinical features of fistula without atresia
tack the dramatic qualities of a fistula with
atresia ; they do not necessarily suggest the
diagnosis in themselves, and the onset of
symptoms may be delayed until adult life.

This malformation being so rare, the
following two cases, one of congenital
multiple oesophagobronchial fistulae persis-
tent to old age and associated with bronchi-
cctasis and a second of congenital solitary
oesophagobronchial fistula in a young adult,
hoth successfully treated by surgery are
presented.

*From the department of Thoracic Surgerv. Christian Medical College Hospital, Vellore (S. India)

Embryology

The oesophagus, trachea and bronchi are
derived from the same embryonal anlage.
During the fourth intrauterine week, the
oesophagus is a short communication
between the pharynx and stomach. The
tracheobronchial tree appears in the 3 mm.
embryo as a small bud on the ventral aspect
of the foregut. A septum growing into the
primitive entodermal sac divides it into
a posterior alimentary and an anterior
respiratory tube. The trachea gets separated
from the oesophagus when the embryo is five
centimetres in length, by developing two
lateral coronal folds which fuse in the
median plane to form a septum. This
tracheoesophageal septum closes from above
downwards, being finally completed by the
disappearance of a tiny fistula above the
tracheal bifurcation. Thus congenital oeso-
phagotracheal fistula may be regarded as a
failure of development with an incomplete
separation of the trachea from the foregut
(oesophagus). The same concept is true
with regard to oesophagobronchial fistulae.

According to Haight’, Eppinger in 1880,
first described a case of aesophagotracheal
fistula without atresia of the oesophagus.
Vaogr, in 1929, described the different
varieties of the defects and later in 1940,
Lanman® classified them. Haight and
Tousley' were responsible for describing
the diagnosis and treatment. They also
performed the first successful anastomosis in
oesophageal atresia with tracheoesophageal
fistula.
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Fig. 1

OESOPHAGUS

Type 3(b)

Vogt’s classification of congenital oesaphageal fistula and;,mia
(Type 1 is complete absence of oesophagus,

Vogt’s® well known classification of the
variations of the anomaly is as follows:

(Fig. 1)

Type 1.—Complete absence of the oeso-
phagus.

Type 2—Cases in which there is an upper
and a lower segment, each ending in a hlind
pouch.

~ .

Type 3.—Cases with fistulae cor: nica
ting between oesophageal segments ;nd the
t ‘chea or bronchi. p

> a.—Atresia of the oesophagus with
a fistula between the upper cesophageal
A the trachea.

L .
Jagus with
-

~haoeal

“

segment a. .

-f the oesophagus with
a fistura the trachea and both
segments of the oesophagus.

Of all these variations, type 3-b is the most
common. 32 out of 35 cases Potts dealt with
(1950) were of the type 3-bvariety. All other
forms are rare. Vogt’s classification does
not make mention of the condition of

P
PO

tracheal or I 1choesophageal fistuly -
out atresia ‘the oesophagus  whicl,
suggested 1. t. ken as type 4 (Fig. 93,

is

Fig. 2

' S!lgg(‘sli’-d type 4, Fracheal or l)mnrh‘"‘mpham-;l!
fiula withoul atresia of the vesophagu, g

Ac quired Oesophagotracheobronch,-,|
Fistula

-

-
Oesophagotracheal or oesophagobranehijyl
communications may be congenital  or
acquired. The acquired type, which is more
v due o tarcinoma of the

oesophagus . . .ding  the trachea or
bronchus. Tuberculosis and syphilis of (he
oesophagus and trachea have heen reparted
as causes of hstulae. An oesophageal djyver-

ticulum after a process of inflammation
[ 24
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and ulceration can burst into the bronchus
and thus give rise to an abnormal communi-
cation.. Trauma to the oesophagus due to
swallowing of irregular sharp foreign bodies
can produce a fistula. Murtagh and Tyson'
describe a patient who developed tracheo-
esophageal fistula after swallowing a bone.
The fistula healed promptly, after the bone
was removed oesophagoscopically.

Diagnosis
The most characteristic symptoms ar’
choking and coughing immediately following
a liquid feed. Fistula may be suspected if

" tes appear in the lung afteg the ingestion
water (Ono’s sign)', sophagoscopy

reveals an abnormal openir 1 the lumen

of the oesophagus and if ¢ :xamination
is followed after instilling &« - drops of
methylene blue in the trachea, ' .. dye may
be seen escaping from the orifice in the
oesophagus. X-ray examination after
lipiodol swallow will usually delineate the
fistula, or if instilled into the bronchial tree
the oil may be seen in the oesophagus. An
oesophagogram using lipiodol, with the
patient in the prone position, yields satis-
factory results, as in this position, due to
gravity, the radio-opaque material can flow
forward easily into the tracheobronchia’ iree
(Fig. 9) Cardullo and Berens'® recommenu
an aqueous fluid of 35%, Diodrast which ha
a low viscosity for this purpose. Repeated
roentgenographic studies may be necessary,
and even if these are negative a fistula is
not necessarily ruled out.

Case Reports

Mr. M. K. N., aged 59 years, was admitted
on June 14, 1956 complaining of cough
with expectoration contaiv®  ~
and dysphagia of over L.  _urs’ duration.
He used to get violent attacks of coughing
associated with the expulsion of ingesied
food. Such attacks always occurred after
taking liquids but seldom after solid food.

More often the sputum contained food
particles. He had been having recurrent
attacks of fever and severe flatulence. There
was no history of trauma to the chest, or of
ingestion of foreign bodies or caucties,

The patient was emaciatec¢ and illnouri-
shed with a raw tongue and septic gums.
He was dehydrated and anaemic. There
was clubbipg. ' .: digits and the breath
we ST T There was fullness of

iy ~t.w due to air in the stomach.
Auscultation revealed rales over the left
lower lobe. Plain x-ray of the chest showed
reticular markings over the left lower lobe.

Bronchoscopy revealed red and inflamed
mucous membrane of the left lower lobe
bronchus with blood-stained secretions and
pus. No fistula was seen. During oesopha-
goscopy, an opening about 2-3 mm. in
diameter was seen on the left lateral wall of
the oesophagus 37 cms. from the incisor
teeth. Similar openings, three in number,
but :maller in size were noted near the
bigger .ne. The mucous membrane of the
lower vnd of the oesophagus and the cardia
was redacaed.

Broncuography, done with Dio sil
showed bronchiectasis of some ae
segments of the left lower lohe. Fart ot the
Dionosil which was injected intg )
chial tree was se - . ’ '
phagus. A lipiocor
running into the oroncl . .
lobe and a cavity i~ E}Z oesides the
fistulae (Figs. 3 & 4). . Xxefflybar™ - =~
for an oesophagograi.. = -
left bronchial tree {Fig. .

On August 18, 1956, with the patient in
the right lateral position, the pleural cavity
was entered in the 7th intercostal space.
The posterior basal segment of the left lower
lobe was adherent to the cesophagus. The
lower end of the ocsophagus was mobilised
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Fig. 3 & 4

First case : Oesophagegram donc with lipiodol delineatin

and also a small abscess cavity.

£y

k)
-

© MKMII980.16-5-56
Fig. 5

First case: Ocsophagogram done with thin bariun,
showing the barium escaping into the bronchi.
\rrow poinging te the broochi.-

8 the bronchorsophagea! fistubae

Arrow pointing to one of the fistulae,

10 a distance of about ten centimetres. The
lung was carefully separated from the 0eso-
phagus and in doing so numerous small
fistulous communications were found between
the cesophagus and the posterior  basal
segm?m of the left lower lobe. There was
no evidenee of any tumour. A cuff of oeso-
phageal mucosa around the fistulae was
excised leaving a defect 8 cms. in length in
the mucosa of the ocsophagus. A Ryle’s tube
was Passed into the stomach and the openin

in the oesophagus was closed with intcrrupteﬁ
cotton sutures. The bronchiectatic lefy lower
l().be was excised by individual ligation of the
Inlalt structures and the chest wag close(i
leaving a drainage tube. The patient h'l.d
two litres of blood during the Operation, ‘

He was not g

wven anvthing by .
4 days post- £ by mouth tor

operatively in view of the veso-
phageal repair. His Post-operative course ¢
smooth. All his symptoms abated .
was not precipitated by swallowing
An oesophagogram taken with th;j
swallow 6 weeks after the operati
a normal oesuphagus (Fig. 6.

as
and cough
ol liquids,
n barium
M showed

The resected specimen consisted

left lower lobe and of the

A few fsiu’ous tracks

CONGENITAL OESOPHAGOBRONCHIAL FISTULAE 135

with a cuff of the oesophageal mucosa. The
number of fistulae was twelve to fifteen and
their length varied between 1 cm. to 2°5 cms.
The widest of the fistulae was 3 mm. in
diameter. They occupied a linear narrow
area in the wall of the oesophagus about 7
centimetres long. The left lower lobe was
bronchiectatic and there was some chronic
pneumonitis. The tubular structures were
lined with stratified squamous epithelium
with a few mucous glands. There was much
chronic inflammatory infiltrate.

Second Case.—Mr. M. C., a young man of
30, was admitted on January 18th, 1958,
with the chief complaint of cough on swallow-
ing liquids, of 8 months’ duration. He was

OIS

L T RET S B

Fig. 6
First case : Post-operative oesophagogram done

with thin barium, showing a normal cesophagus
with nn fistulae,

10

having cough with expectoration for the last
5 years but it was not associated with
swallowing. He was treated symptomatically
for this complaint and underwent tonsilec-
tomy in 1953 without any relief.

His complaint started with an attack of
FIu’ in July, 1957, In the beginning, he was
getting severe bouts of cough and some
times vomiting immediately after swallowing
solids or liquids. He used to have sleepless
nights an account of the annoying cough,
which continued even after the recovery
from the Flu' for about 3 to 4 months.
Recently, he had developed a feeling of
irritation in the mid-sternal region on
coughing.

The patient was a young man, well built
and nourished. Chest examination revealed
occasional rales and rhonchi over the right
basal region. Heart sounds were normal.
His blood pressure was 110/80. The other
systems were normal.

Lipiodol swallow showed a fistula connect-
ing the fower oesophagus and right basal
bronchus. Bronchogram showed the fistulous
track and bronchiectasis of right basal
segments (Fig. 7).

Oecsophagoscopy revealed a small opening
about 3-4 mms. in diameter on the right
lateral wall at a distance of 40 cms. from
the upper incisor teeth. Bronchoscopy did
not show any abnormality.

On February 5th, 1958, with the patient
in the left lateral position, the chest was
entered in the 7th intercostal space. The
right basal segments which were consolidated
and adherent to the chest wall, were
mobilised. The oesophagus above and below
the fistula was mobilised. The fistula which
was about a centimetre in width, was divided
on the lung side and closed with cotton
sutures. The oesophageal end of the fistula
was excised along with a small cuff of the
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oesophageal mucosa and the opening in the
oesophagus closed with a few interrupted
cotton sutures. Then a right lower lobectomy
was done by ligating the hilar structures
individually. Finally the chest was closed
leaving two drainage tubes. The patient had
about [500 «c¢.c. of blood during the
operation.

Bt

Fig. 7

Second case : A : Bronchogram done with Dionsil

showing the fistulous tract and oil in the ocsophagus

B & C: Ocsophagogram done with lipiedol delineating
the fistula. Arrow is painting to the fistula.

During the post-operative period he deve-
loped bronchopleural fistula with empyema,
On February 28th, 1958, empyema drainage
was done, and in order to reduce the size of
the empyema pocket a right phrenic crush
was done on March 3rd 1938, Finally when
the patient was discharged on April 20th,
1958, he was free of the symptoms and was
able to swallow liquids and solids without
any difﬁcult\,'.

Histological study of the fistulous track
showed imperfectly stratified squamous
epithelium near the oesophageal end and
respiratory epithelium near the lung, and
the surrounding lung tissue showed well
marked diffuse pneumonitis with many
macrophages.

Fig. 8
Llplodn'l injected into the bronchi of the resec ted
right lower lobe showing bronchiactasis,

Discussion

It is believed that latent congenital fistulae
between the oesophagus and tracheobron-
chial tree may be more common than s
generally thought. In almost al] the cases of
oesophagobronchial fistulae reported, the
symptoms have appeared surprisingly 1‘ate in
life. Jackson and Coats (Quaoted b}: Mullard
K. 87 believe that the late onset 0;'
symptoms is due to a fold of nmrembrane
occluding the fistula in the new born and
breaking down later on. In 929, Negus
(quoted by Mullard, K. 8.7} showed to (thc
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Royal society of Medicine a specimen of the
oesophagus of a man aged 45 years, who
died from cancer of the lung. There was a
congenital opening passing downwards from
the trachea to the oesophagus. At the oeso-
phageal end there was a valve like hood of
mucous membrane. There had been no
symptoms during life.

The mucous membrane of the oesophagus
normally moves downwards within muscular
coat with the bolus on deglutition. In the
presence of a fistula the mucous membrane
gets firmty adherent to itand this will cause
a fold of mucosa to develop and override
the orifice of the fistula as the bolus passes,
giving some protection against entry of food
particles into the fistula. In our cases there
was no fold of mucous membrane seen over
the ocsophageal orifices of the fistulae. They
were well defined openings with thickened
margins.

Qesophagotracheobronchial fistulae are
sometimes associated with bronchiectasis or
abscesses of the lung, which are the result of
recurrent attacks of infection of the bron-
chial tree. The fistulae sometimes may not
be associated with chronic suppurative
disease of the lungs. Bergland'' records a
case who had practically no symptoms.

The symptoms of oesophagotracheobron-
chial fistula with an otherwise normal

w--nadio Opogue

—
Qil

Prone

oesophagus consist of choking and coughing,
coincident with the ingestion of food, parti-
cularly liquids. The sputum frequently
contains particles of ingested food. In
infants, cyanosis and respiratory arrest may
occur following feedings. A chronic cough
with expectoration and recurrent attacks of
fever occur as a result of pneumenitis and
bronchiectasis which may develop: firone the
repeated aspiration of foreign material into
the air passages. The lungs may also be
subjected 1o acid regurgitation from the
stomach through the fistula.

In oesophagotracheobronchial fistula with
atresia of the oesophagus the symptoms are
dramatic as with the first feed, the newborn
infant usually becomes choked and cyanosed.
But when the oesophagus is patent, the
symptoms may not be of sufficient severity to
prompt early diagnosis or the infant may
maintain a fair degree of nutrition and the
condition vemain unrecognised and untrea-
ted, masquerading as an acute recurring
pneumonitis, or a faulty mechanism of
deglutition. It is suggested that patients
with pneumonitis which is refractory and
recurrent in nature should have besides
bronchoscopy and  oesophagoscopy, an
opaque meal swallow examination in the
prone position (Fig. 9). Haight’ reports a
case of oesophagotracheal fistula which was
missed because the opagque meal was not
given in the prone position.

Fig. 9

Gravity Assists the entry of the Radiopague Oil into the wrachea in the Prone Position.
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It is considered that the fistulae in the
cases presented were probably congenital in
origin becaust of the long duration, the
absence of history of injury to the oesopha-
gus, and the fistulae being well defined
tubular scructures.

The first case presented is unique in that,
as far as we aware, it is the only case repor-
ted with multiple fistulous communications
between the oesophagus and the bronchial
tree. Although only part of the hasal seg-
ments were involved, the whole lower lobe
was excised in view of the possible contami-
nation of the wound from the oesophageal
operation.

The correction of oesophagobronchial
fistula of whatever actiology by an appro-
priate method is imperative, The recurrent
pneumonitis  which is presentin these cases
is a definite indication for operation even
though the majority of patients are in an
emaciated  condition  with  nutritional
deficiences.

The fistulae have been successfully trea-
ted by several authors, Judd"” and others
closed a high tracheaesophageal fistula
resulting from a bullet wound through a
cervical incision. Cler["™ and others success-
fully sclerosed the fistula opening, with
beads of sodium hydroxide and silver nitrate
through an oesophaguscope. We decided on
excision of the fistulac with a cufl’ of the
oesophageal mucosa and a left lower lobec-
tomy since this lobe was bronchiectatic.
Bjorklund® and others had to excise the
fistula only, due to a fall of blood pressure,
during operation but ata second sitting,
performed a left pneumonectomy for
bronchiectasis and divided an associated
patent ductus arteriosus and also an aberrant
artery leading from the descending aorta to
the basal branch of the left pulmonary
artery. Haight excised the fistula throngh an

extrapleural approach for fear of post-
operative leakage from the suture lines,
Simple ligation of the fistula or division of
the fistula is an inadequate procedure and
the chances of recurrence are high. Prefera-
bly, excision of the fistula with a part of the
lung involved should be done.

Only about fourteen cases of oesophago-
pronchial fistulae have so far been reported
in the literature and in every instance
the fistula was a solitary one as in our
second case. A brief account of the reported

cases is given in the accompanvi 1
(Table I). panying table,

Some of the technical points in this
operation deserve special mention. Th;:r
lower end of the oesophagus and the lung
are approached through an incision in the
7th or 8th intercostal space. The fistula is
preferably removed with a cuff of oesopha-
geal mocosa and the defect produced in the
c‘)esophagus is  closed longitudinally with
interrupted non-absorbable sutures, so tied
that the knots fall inside the lumen of the
oesophagus. After the oesophageal repair
the area is covered with a fold of pleura n:

prevent leakage or 1o lessen the chances of
plevral contamination, should [e
We believe it is safer 1o
resection in these cases,

akage occur.

avoid segmental
on i since the field of
operation is theoretically contaminated after
the oesophageal repair.

Summary

Two cases of congenital ocsophagul).r()n-

chial fistulae with an otherwise normal
oesophagus associated with bronchiectasis of
the lower lobes have

been presented. Th
: . e
first case, aged 59 vears had symptoms [ipr

over 20 years and the second i

mont.hs. Both had typical sym;(t)(l;m?gl:f
.Ch()k”.lg and coughing coincident with the
ingestion  of food, Particularly liquids, The
first case had multiple fistulae where;;s the
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second one had only one fistula. Diagnosis
was confirmed in both cases by oesophago-
gram and bronchogram when the fistulae
were delineated. Excision of the fistulae with
the linear segment of the oesophageal
mucosa bearing the openings of the fistulae
and the bronchiectatic left lower lobe
resulted in complete recovery in the first

fistula with a lower lobectomy resulted in
complete relief of symptoms, though post-
operatively the patient developed empyema,
which vielded to drainage.

A briel account of all cases of broncho-
esophageal fistulae reported in the literature
is given. Some of the technical points regard-

case.

In the second case excision of the ing the operation have been mentioned.
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ACUTE CHOLECYSTITIS IN CHILDHOOD

BY

JAYANT M. JALUNDHWALA and

RAMESHCHANDRA C. SHAH,

Ahmedabad-6,

Acute cholecystitis is a fairly common
abdominal emergency met with in surgical
practice. The typical patient is “A fa,
fertile, female of forty”. For long the
occurrence of cholecystitis with or without
gall stones in young patients was not
recognised. Gibson (1722) recorded the first
case of cholecystitis in childhood, Suill
(1899) reported 20 cases of biliary calculii
in children. Kellog (1923) reported 64 cases,
and subsequently Beals (1928) collected
124 cases. Potter (1928) by collecting a
total of 226 reporied cases created interest
in the subject. In 1938, he added 206 addi-
tional cases, thus making a total of 432 cases.
But 25 per cent of these were diagnosed only
on clinical grounds, and a few others had only
congenital abnormalities of the biliary tract.
This showed that the condition was
infrequent though uot a surgical curiosity.
Ulin et al {1952) added one more case to
their previous reported series of 30 cases,
thus making a total of 326 proved cases in
the literature. Glenn and Hill mention that
30 more cases of cholecystitis in children
have heen collected in the 1948-1953 period.
Kohle and Jackson (1953) have reported
2 cases of cholelithiasis in negro children.
Colin and Walker (1937} mention 24 addi-
tional cases, reported in the previous 10 year
period, in the Engtlish literature.

Gall bladder disease in the young can be
divided into three distinct groups, as
follows :

I. Infancy and very early childhood,
when congenital lesions of the biliary
system e.g. atresia are found com-
monly.

2. Latechildhood, when cholecystitis with
or without cholelithiasis occurs due 1o
the intercurrent jnfections so common
at this age. Inflammation rarely pro-
ceeds to suppuration,

3. Following puberty (15.20 years). The
incidence and clinical picture are as
in the older age group, due to the
interplay of similar etiological factors.

From the scanty Indian literature availa-
ble on this disease, we presume  that
f:holccystitis and cholekithiasis in children,
N our country, must be very very rare. In
view of this we are presenting a case of

acute cholecystitis with perforation in a
male child of 3 years,

Case-Report

N. V. a Hindu, male child, aged 3 years
was admitted under our care on 29—!0——5;
at 12-40 p.m. for right sided abdominal
pain of 1 day's duration. The chijld was
constipated for 3 days and had [02°F
temperature for the last 24 hours. There
Was no nausea, vomiting, or Jaundice.
There was no history of dysentery or
typhoid. The child was crying all the while
and would not allow proper examination.
On physical examination there was genera-
lised abdominal tenderness, ~
and rigidity on the right side, cqualily in the
upper as well as the lower quadrants,
There was slight abdominal distension. Few
peristaltic sounds were audible. Liver and
sple.cn were not palpable and rectal exami-
nation was negative. There was
or any glandular enlargemen;.
furred and the

with guarding

no jaundice
Tongue was
temperature was 102 F.
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Cardiovascular and respiratory systems
were normal. The clinical diagnosis was
acute appendicitis. The child was kept
under close observation. As the condition
did not improve by evening, it was decided
to do a laparotomy.

Pre-operatively, gastro-intestinal decom-
pression, antibiotics and intravenous infusion
were started.

A laparotomy was carried out hy a right
mid-paramedian incision under general
anaesthesia. On opening the peritoneal
cavity, free fluid was found along with
plastic peritonitis over the loops of the
small bowel. The ileo-cuecal junction,
appendix and lower part of ileum were
normal There was na evidence ol Meckel's
diverticulum. At that stage some greenish
fluid was seen coming from the upper part
of the right para-colic gutter. In view of
this the gall bladder region was explored
and the gall bladder was found to be
enlarged and acutely inflamed with a
perforation }” in diameter, at the tip of the
fundus. Greenish turbid purulent bile was
pouring out from the perforation. Plastic
peritonitis was persent in the surrounding
area. No evidence of stone, stricture or
gland was found in the region of the cystic
duct. With a diagnosis of perforated
empyema of the gall-bladder, a routine

cholecystectomy was performed without §
common bile duct exploration. Appendix *

was not removed to avoid further operative

shock. Wound was closed in layers, after %

drainiug the gall-bladder bed by a corrugat-
ed rubber drain through a separate stab
incision.

Post-operatively gastro-intestinal decom-
pression, intra-venous infusion and antibio-
tics were continued. Tetracycline by the
parenteral route was administered for the
first seven days, it was subsequently switched
to the oral route. During this period

i1

penicillin and streptomycin were also givzn
parenterally. Distension and temperature
gradually settled down after four days, when
oral feeding was started. Calcium panto-
thenate 25 mgms, 8 hourly was given on
the 2nd and 3rd post-operative days. The
drainage tube was removed on the 6th day,
and the sutures on the llth day; all
antibiotics were then discontinued. The
wound healed well and the patient was
discharged after complete recovery.

Pathology Report

Specimen of the gall-bladder 3}" x §"
showing general congestion of the serous
surface with a small oval perforation about
" in long diameter at the tip of the fundus.
The margins of the perforation show
necrosis surrounded by an area of conges-
tion. The general serous surface shows
deposits of fibrin, and a few small large-
pinhead size yellowish brown areas of
suppuration. On opening, the mucous
membrane shows general congestion and
swelling of the wall. At a few places in the
wall small discrete abscesses are also seen.

Diagnosis

Acute cholecystitis with suppuration and
perforation (Fig. 1)

Fig. 1.
Specimien of Acutely inflamed Gall-bladder showing
perforation (Marked by Pin) at the fundus (shown by
arrow). (The scalc shown in the picture is in
centimeters).
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Follow-Up

After one vear the child was perfectly
well, and had no abdominal symptoms.

Discussion

Ulin (1931) in his critical analysis of 326
cases of cholecystitis in childhood found
the ratio of males to femalesto he 3: 2. The
incidence of this disease in children under
the age of 5 years is extremely rare. Isolated
cases have been reported by Tempest (1950),
Snyder et al (1952), Wellauer (1950) etc. In
the report of 12 cases by Heringman and
Aiken (1947) there was not a single case
below the age of 5 years. The present case
was in a male child aged 3 years. The
coloured races are far less vulnerable to this
disease as shown by Potter (1928) and
Decamp and Oschner (1952). That in
itsell may be a factor for the low incidence
of gall-bladder disease in Indians.

The etiological factors which cause gall-
stones and cholecystitis in childhood, are
not well understood. A number of factors
probably play a role in the production of
this disease. The association of cholelithiasis
with cholecystitis is very significant in adulis.
Glenn and Hill (1954) record that 90-929,
of cases of cholecystitis have associated gall
stones. In children this combination is
present in only 52-63 per cent of cases.
Ladd and Gross (1933} however, suggest
that gall stones are commoner than chole-
cystitis in children. However, where such an
assnciation is present particularly in long
standing cases, it is difficult o decide
whether gall-stones ar the inflammation was
the primary lesion.

Griffin et al (1954) report that the inci.
dence of carcinoma of the gall bladder in
the younger age group is the same as in the
adults, about 2 per cent.

The incidence of gall stones in cases of
haemolytic anaemia is well known. Hence
in the investigations in young children with

gall stones, it is necessary to remember sickel

¢.:ell anaemia (Miniz et a} 1955) acholuri~
Jaur‘adicc {Colin et al, 1957) and erythrobla-
stosis foetalis (Lightwood et al, 11946) as
!mportant causative factors, Starling (1939)
by his experimental work suggcsted.that~ ﬂ‘lc
agglutinins in bile by causing pre
form a nucleus for the stones.
authors agree on {he importance of
of various infections in the path
cholecystitis, such ag typhoid
respiratory and

etc. Bonta et a) (
of cholecystitis

was the causatjve

cipitation,
All the
the role
ology of
! » scarlet fever,
gastro-intestinal infections
!952) have reparted a case
in which S. oranienburg
organism.

This would give an impression that there
sh01.|l(.1 be a large number of cases of chc)ic-’
Cystitis among children, which is not bhorne
out by the number of reported cases. in o V
country the incidence of typhoid fex.' d
other ‘exanthcmata is very high, thoy
same 1s not true of cholecystitis in ¢
This leads us 10 conclude that infe
only an association rather than a
causative flactor,
evidence of any p

er, and
igh the
hildren.
ction s
n important
In our case there was no
revious infection,

. Another factor of Importance is the intes-
tinal infestations such as as
des, giardia lamblia etc, Woodpower and
Johnston (1930) have reported a case of
perforated empyema of the gall bladder
associated with ascaris lumbricoides. Simi-’
!ar]y, Lowenberg and Mitchell (1938) have
incriminated giardia lamblia as another
causative factor. In the present case stool
examination at a later date did show the
presence of giardia lamblia although, s
etiological significance is indcterr‘ninate.
Foreshall and Rickham (1954) have found
that congenital malformations of the cystic
duct e.g. stricture, or its splitting  into
numerous minute chanunels, are important
causative factors, Similarly blockage of the
cystic duct by an acutely inflameq
gland, may also lead to the same e,
cholecystitis as shown by Jones (1951)

caris lumbricoi-

cystic
acute
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Experimental work of Pines and Rabino-
'vitch (1954) confirm the general conception
that blockage of the cystic duct, associated
with impaired blood supply to the gall
bladder would result in its perforation.
Gangrenous cholecystitis or perforation in
adults is rare, the incidence of the latter
being only 69, as reported by Pines and
Rabinovitch (1954). Potter (1938} found
only 17 children with gangrenous or perfo-
rated gall bladder. Fifteen of these were
secondary to typhoid fever. The most
vulnerable site for perforation is the fundus
because it is the thinnest and a relatively
avascular, part of the gall bladder, which
would give way to increased intra-cystic
pressurc in the presence of cystic duct
obstruction. In other cases perforation is
caused by local vascular thrombosis, or an
acute inflammatory or suppurative process,
In our case the latter two factors played the
decisive role in causing the perforation.

Jaundice is quite often associated with
cholecystitis and in adults, it is quite often
due to common duct stones. The incidence
of jaundice associated with cholecystitis in
children is 26-45%, ; as compared to 8-10%,
in adults. But the incidence of common
duct stones in rchildren is only 6% as
compared to 7Y% in adults. (Ulin et al
1952). Thus jaundice in children is not
always due to common duct stones but is
more often due to acute inflammatory
processes adjacent to or involving the duct.
Although the commoner cause of jaundice
in children is hepatocellular disease, the
presence of gall stones in cases of jaundice
should not be missed in occasional cases.
The surgical interference in cases of hepato-
cellular jaundice is ill-advised and may
prove fatal.

In the present case the child came to us
for right-sided abdominal pain, tenderness,
guarding and fever of 24 hours’ duration.

There was no previous history of infection.
The wusual clinical picture in children
resembles that in adults. Non-availability of
a proper history and the child’s inability to
localise accurately the pain, makes the
diagnosis rather difficult. The low index of
suspicion adds further to the difficulty. And
hence most of these cases are misdiagnosed
as acute appendicitis and our case was no
exception. Ouly at a laparotomy, was the
correct diagnosis made. We are in full
agreement with others that exploration of
the gall bladder region must be made a
routine, if the appendix is found to be
normal. Every child with upper abdorminal
pain, acute or recurrent, with or without
dyspepsia, must be investigated for gall
bladder disease or peptic ulcer, The various
aids in the diagnosis of this condition are
(1) A scout film of the abdomen, and (2)
Cholecystography on sub-acute or chronic
cases,

Gross (1953) advised cholecystostomy as
the safer operation for acute cholecystitis
because of the technical difficulties, but in
the majority of the reported series Cholecys-
tectomy has been the treatment of choice,
both in cholelithiasis and cholecystitis.
Children can stand the latter procedure
without undue risk. In our case also we did
a cholecystectomy. Absence of any technical
difficulty and the uneventful convalescence
appear to justify the procedure. Early
operation, improved surgical technique and
anaesthesia, fluid therapy and antibiotics
have played no small role in improving the
prognosis of this condition. Zaslow (1954)
found that intravenously administered
oxytetracycline was excreted from the liver,
in therapeutically effective concentrations,
irrespective of the degree of liver damage,
in contrast to other antibiotics. Exploration
of the common bile duct is not of great
importance in children since the incidence
of chole-docholithiasis is only 69,
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In conclusion, though gall bladder disease
in childhood is not very common, its
importance should not be under-rated, and
the condition must be kept in mind in acute
abdomen or recurrent upper abdominal
pain in children,
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(2) The literature on the subject is
reviewed. No definite etiological factor is

postulated.
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FOREIGN BODIES IN THE MALE URINARY BLADDER

BY

PRAKASH C. DUBEY, Lucknow.

Foreign bodies of all descriptions have
been found in the urinary bladder of females,
but they are less commonly encountered in
the male.

Two cases of foreign body in the male
urinary bladder are heing described, each
one representing a different clinical pattern.

Case Reports

Case 1.—G. H. aged 32 years was admitted
to hospital on 8-10-35, complaining of queer
feelings in his legs and discomfort in his
rectum. He gave a vague history of having
been drinking for 24 hours and had passed
out unconscious three weeks ago. On coming
round he was told that he had swallowed a
piece of wire for a bet.

Physical  Examinalion revealed nothing
abnormal.

X-ray Examination revealed a loop of wire

in the pelvis possibly in the sigmoid colon.
(Figs. 1 & 2).

Sigmoiduscopy upto 21 cms. did not reveal
arty foreign body,

Barium Enema showed that the wire was
outside the sigmoid colon (Fig. 3).

At operation under G. A. Pentothal, relax.
ants gas 0, (Dr. Tyrrell). The abdomen
was opened through a right paramedian
incision. Palpation of the duodenum,
jejunum and ileumn did not show any foreign

Fig. |

Pre-operative Xeray.

12

Fig. 2

Photograph after removal of F.B.
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body. Careful palpation of caecum, ascend-
ing colon, transverse and descending colon
and sigmoid also revealed no evidence of
foreign body. There was no trace of any
exudate or adhesions to suggest that the
wire had pierced the alimentary tract. The
wire loop was felt inside the bladder which
was free from adhesions. It was brought
towards the fundus and two skin clips were
used to grip it. After packing the intestine,
the bladder wall was incised on the foreign
body and a wire loop 43" long, insulated
and very pliable, was removed. The opening
in the bladder was closed in layers with non-
chromic catgut. Appendicectomy was also
performed and the abdomen was closed in
layers.

His post-operative period was uneventful ;
the patient complained of scalding mucturi-
tion for 24 hours only.

Fig. 3
Barium Enema showed that the wire was
outside the sigmoid colon,

Case No. .?.—_H.D.B. aged 64 vrs, admitted
on 28-I2.-55 with frequency of micturition
and a painful swelling in the left scrotum,

On examination the

Patient was found tn
have left epididymo

. -orchitis with all the
con.stltutional signs and symptoms, The
patient was put on streptomycin | gm, .d.
and responded to it rapidly. His
contained R.B.Cs. and a
tococcus faecalis,

urine
growth of strep-

LV.P. revealed no abnormality.

Cystoscopy showed g piece of glass in the

region of the trigone. Repear cystoscopy
was performed to confirm this finding aficr
four days. The foreign bady was stii] present.

At operation under spinal
(Dr. E. M Chivers) suprapubic cystostomy
was carried out to remove the foreign body

--a piece of glass ! cm, x b cm. The
bladder was closed y
chromic catgut.

anaesthesia

I layers with non-

His  post-operative TECOVCIY  was  un-
eventful.

Comment

Fureign bodies may gain access to the
}u'fna'ry bladder through wounds, and
njuries  incurred during  war, civilian
accidents, surgical mishaps and through the

urethra. The majority of these foreign bodies
enter the bladder 2ia the urethra.

1?\ list of articles, by no meang complete,
which have heen found in the bladder - .

¢.¢. matches, hairpin, straight pin,

: knitting
needles, string,

: ) tar, wax candles, lamp
wick, pipe stems, collar buttons, foun-
tainpen clips, pencil stubs, glass rods,
thermometer, tooth brush handles,
straws, harks of certain trees (slippery
elm), 3 caudal vertebrae of 4 sqmrr(:l
and a hog’s penis. To this list may be
added the chewing gum sticks used for

masturbation and electric cable wire

FORFIGN BODIES IN THE MALE URINARY BLADDER 149

Introduction of foreign hodies has been
done for the sake of exciting erotic sensa-
tions. In females it has also been practised
for procuring illegal abortion, and the
foreign bodies are accidently introduced into
the bladder. The low I.Q. and their perver-
ted curiosity are responsible for many cases
in the females. The short wide expansile
urethra facilitates the introduction of foreign
bodies.

In males, one would imagine that the
tortuosity and length of the male urethra
would be a deterrent to the introduction of
foreign bodies into the bladder. Nevertheless,
cases are on record where glass rods chewing
gum and electric cable wire probably used
for masturbation have been found as foreign
bodies.

Case reports from U.S.A. show that
chewing gum is a favourite with those who
indulge in masturbation. A case has been
described by Gill {1933) where a certain
gentleman practised the art in  company
with three others. Unfortunately he lost his
chewing gum?!

Surgical accidents like losing the tips of
urethral or ureteric catheters have been
responsible [or a few cases.

Cases are known where gauze packs left
inadvertently at operation have worked their
way into the bladder from the general
peritoneal cavity.

Swallowed foreign bodies, especially when
sharp, may reach the urinary bladder hy
working their way across the wall of the
alimentary canal and eventually reaching
the bladder. In most of such instances tell-
1ale signs of the course taken by the foreign
body are left in the form of adhesions.

Penhallow (1932) described the course a
sharp foreign body could take without

leaving any trace of such a course because
the track may be extraperitoneal {Fig. 4).

FISURE : SHOWING THE EXTRA PERTTONEAL
COURSE TAKEN BY A SUARP FOREIGN BODY TO
REACK THE UAINARY BLADDER ,

1. URINARY BLADDER

2, RECTUM

3. RECTOVESACAL POUCH OF PERTTONEUM

%. FASCIA DF DEWONVILLILRS

Fig. 4

The most interesting feature of all those
cases with foreign bodies introduced vz the
urethra is that they are found in the bladder
as if pulled by some traction from inside,
possibly at the time of orgasm. The only
exception has been the case of Garshweiler
{1933) where a chewing gum calculus was
found partly in the posterior urethra and
partly in the bladder.

It is well recognised that these patients
suffer with actue urinary symptoms—pain,
dysuria, frequency, haematuria and even
pyuria. It is surprising, however, to find
that a large number of patients, especially
females, never develop urinary symptoms.

On cystoscopic examination the bladder
mucosa nearly always shows changes of acute



150 THE INDIAN JUURNAL OF SURGERY

cystitis. Stone formation is all too frequent,
phosphatic  incrustation  occurring  most
readily over rubber, metal and other rough
foreign bodies. In the first case reported,
the patient completely denied any urinary
symptoms, except for the first 24 hours of
his post operative period.

The second patient had signs and symp-
toms of acute urinary infection as well as
acute epididymo-orchitis,

Treatment

Three ways of removing foreign bodies
from the urinary bladder are recognised :—

1. Solvents like carbon tetrachloride and
high grade gasolines have been used to

2. Cystoscopic removal has been practised
with success more than once. Opera-
ting cystoscpes are essential.

3. Operative removal throuh a suprapubic
cystostomy is not advised as a primary
procedure in all foreign hodies. If all

other methods fail there iy no

; other
choice.

In this first patient a laparotomy was
performed because of a misteading historv.

In the second case the bladder was opened

bec:-ause an operating cystoscope was not
available.

Summary

Two cases of foreign bodies i the maie
urinary bladder are reported. Both

. . . ) atients
dissolve substances like chewing gum. probably introduced the foreian Imdc:
This has not always succeeded. themselves. ' Y
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ORTHOPAEDIC SECTION

TRANSFER OF THE TIBIALIS POSTERIOR IN
FOOT-DROP DEFORMITIES '

BY

A. J. SELVAPANDIAN and PAUL W. BRAND, Vellore (8. India).

The transfer of the tibialis posterior
tendon for correction of foot deformities has
not been a popular operation in the past.
For a long time, in cases of paralysis of the
foot, due to poliomyelitis various types of
operative procedures have been frequently
employed. Transfer of the extensor hallucis
longus to the first metatarsal, of the extensor
digitorum communis to a more lateral posi-
tion and of the peroneus longus or brevis or
both to one of the cuneiforms, have all
given satisfactory results in properly selected
Cascs.

Until very recently the use of the tibialis
posterior muscle as an active force for dorsi-
flexion of the foot had received little
attention. It was [requently observed to be
a deforming factor either producing or
accentuating a varus position of the foot and
in many instances the tendon was severed or
lengthened to overcome the deformity.
Excellent reviews of tendon transplantations
by Peabody and by Carpenter make no
mention of the use of the tibialis posterior
tendon as a transfer for dorsiflexion of the
foot, although Peabody describes sectionirg
it as ‘‘securily against varus imbalance.”
For cases of paralytic equinovarus, Goldner
and Irwin have stressed the importance of
either lengthening or transplanting the
tibialis posterior tendon. Les Mavyer in 1937
advised the Campbell bone-block operation
in cases of paralysis of all the dorsiflexors and
the peronei. As a modification the transfer
of the tibialis posterior to the outer horder
of the foat was also suggested. However,
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this was not favoured as the tibialis posterior
has to wend a rather circuitous course over
the medial surface of the tibia and therefore
the result may be unsatisfactory because of
probable adhesions and also because the
curving line of traction interfered with the
strength of dorsiflexion required. Putti
reported a method of transfer of the tibialis
posterior through the interosseous membrane.

The reason for the unpopularity of the
tibialis posterior transfer in the treatment of
drop-foot is the difficulty of re-education. It
has always been considered difficult or even
impossibie to re-educate properly a pro-
gravity muscle for an antigravity function
or pice persa, We have been able to demons-
trate, that provided special care is given in
the matter of post-operative re-education,
it is regularly possible to develop a proper
muscle co-ordination following a tibialis
posterior transfer.

It is not uncommon to come across drop-
foot deformities with the loss of all the
dorsiflexors and the peronei following
paralysis of the lateral popliteal nerve as in
leprosy, in injury to the nerve and in polio-
myelitis. A very large number of leprosy
cases studied in the Orthopaedic Research
Unit at Vellore have shown a variety of
patterns of paralysis when the lateral popli-
teal nerve in the region of the neck of the
fibula is paralysed. The commonest one is
paralysis of the tibialis anterior, extensor
hallucis, extensor digitorum and the peronei
group of muscles. The remaining unparalysed
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muscles in the leg are therefore, the
gastrocnemius  and soleus, the tibialis
posterior, the flexor hallucis and flexor
digitorum. These muscles plantarflex the
foot and the toes, and produce inversion of
the foot.

Thus the muscles controlling eversion and
dorsiflexion of the foot are paralysed. Claw-
ing of the toes may also be present hecause
of the loss of the intrinsic muscles of the foot.

There are therefore, three paralytic defor-
mities of the foot in leprosy, drop-foot,
inversion of the foot and clawing of the toes.
These deformities may be associated with
ulceration and may in fact predispose to
ulceration. In the drop-foot ulceration
usually occurs under the metatarsal heads,
whereas in the inverted foot ulceration may
be seen on the lateral border of the foot. A
mild degree of clawing of the toes predisposes
the tips of the toes to ulceration, while in
the more severe degree of clawing ulcers
may occur under the metatarsal heads.

Since the inception of the Unit in 1950,
the transfer of the tibialis posterior tendon
to the dorsum of the foot has been performed
on 7 cases of poliomyelitis, { case of injury
to the nerve and 108 cases of leprosy. The
purpose of this paper is to describe the opera-
tive technique as followed by us and to
report the functional results obtained in these
patients who have been followed-up long
enough for evaluation. We have used both
the interosseous and circumtibial routes in
these operations to bring the tendon to the
dorsum of the foot. '

Principles of the Tibialis Posteripr Transfer.--
The tendon transfer canuot be expected o
produce positive correction of a fixed defor-
mity. Therefore, any structural equinus,
varus or other deformity should be dealt
with before tendon transfer, by corrective
plaster, lengthening of the tendoachillis or
subtalar arthrodesis as the case may be,
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Forward transfer of the tibialis posterior
tendon serves two purposes. It removes a

dynamic deforming factor and aids in active
dorsiflexion of the foot,

When the tibialis posterior tendon s
fransferrcd to the dorsum of the foor, i
important to make a direct line of pull and
to insert the tendon at the optimum point
in the footso that it produces dorsiflexion
without causing an inversion or cversion
deformity. The path of the tendon should
be smooth and gliding and should not jnter-
fere with the excursion of the tendon during
s action. The tendon anchorage into the
bone should be as effective as a normal
tendon insertion and should be fixed ata
high tension. It has heen noticed at our

Unit that these factors greatly influence the
success of post-operative results,

.Before operation the patient should be
given exercises which would enable him to
distinguish the contraction of the tihialis
posterior muscle. The exercise used in our
Unit consists of making the patient sit on a
chair with the paralysed leg lying on the
knee of the other leg. This makes the lower
part of the paralysed leg horizontal. The
patient is then instructed to )ift up his feot
in a vertical direction. This involves the
movement of inversion and brings the
tibialis posterior muscle strongly into play.

Description of the operation - Preparation—
This operation should only be performed
on a foot which has no open suore or ulcer
and it should be reserved for cases in which
ulceration has been healed for a full month,
All scabs should be removed, toe nails
should be cut short and the foor should be
thoroughly scrubbed twice daily for two
days beforc operation. On the morning of
the operation, the leg should he washed and
scrubbed and shaved and covered with a
sterile towel. In the operation theatre the
leg should be re-scrubbed with soap and

TRANSFER OF THE TIBIALIS POSTERIOR IN FOOT-DROP DEFORMITIRS 153

water and painted with iodine for a full
minute before re-painting with spirits,

The operation is performed with or
withont a tourniquet. It is found that if the
head of the table is kept lower than the foot,
the field is sufficiently bloodless and it is
thought that there is less incidence of post-
operative haematoma when there has been
no tourniquet,

Anassthesia—General or spinal anaesthesia
should be used for this operation because the
highest incisions. are likely to be through
sensitive skin in leprosy cases. Deep anaes-
thesia is not necessary.

Ops}an'on.—Au incision is made immedi-
ately below the medial malleolus and
running forward to the tuberosity of the
navicular. The tibialis posterior tendon is
identified and divided near its insertion.

The end of the tendon is usually thickened
and bulbous. It should be trimmed down to
even thickness so that it can be pulled
through the tendon sheath.

A longitudinal incision is made on the
medial side of the leg just behind the tibia,
running from about 3* above the tip of the
malleolus up to about 6" above the tip of
the malleolus. The tendon of the tibialis
posterior iz identified at the lower end of
this wound. It should be clearly defined and
pulled out of the wound (Fig. 1). It is easy to
tear some of the fibres of the tendon if it
is not completely defined before being pulled.

The end of the tendon is now grasped in a
Kocker's forceps and pulled well out of the
wound. With blunt dissection all its attach-
ments to bone or fascia are separated right
up to the top of the wound and beyond.
(Fig. 2).

Fig. 1

Shaws the incision over the medial aspect of
the leg. (The proximal incision is shown a
hude higher than usual in this cases.

Fig. 2

Shows the full length of the tendon after its
division from its insertion and after being
pulled through the proximal wound.
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At this point a decision must be made as

to whether the tendon is to be transferred

around the tibia into the dorsum of the foot
or between the t i~ nd fibula by the inter-
osseous route. (F'g. 3, If ihe interosseous

anterior margin of the tibia and ahout hall’
inch to its lateral side. Care is taken to
avoid injuring the large veins. Transverse

branches are divided between ligatures.
The plane ¢ -

¥

«ge is found between

Fig. 3
Shows the ifterosscous space after retraction
of the Flexor Digitorum muscles.

route is preferred, the interosseous space
should now be felt with the tips of the
fingers to see whether the bones are suffici-
ently for apart to allow the tendon and part
of the muscle to pass freely between them. If
the interosseous space is narrow it must on
no account be used. The tendon wili become
adherent and may even suffer necrosis if
this is done, nor should any attempt he
made to widen a narrow interossequs space.
If the space is of adequate width and if this
route is preferred another incision is made
4" long on the anterior aspect of the leg,
running proximally from a point about 47
above the tip of the medial malleglys.
(Fig. 4)- The incision is parallel ta the

Fig. 4
Shows the incisions over the dorsum of the
foot and the anterior aspeet of the leg.

the tibialis anterior and the tibia and this
plane is deepened by blunt dissection by the
fingers down to the interosseous membrane
between the tibia and fibula. It is impaor-
tant that this membrane should be fullv and
clearly exposed by suitable deep retracto.
A segment of the interosseous membrane is
excised from the whole length of the wound.
Special care should be taken not to injure the
posterior tibial vessels which lie immediatelyv
behind this membrane. ‘

Now a curved incision is made on the
dorsum of the foot from about the region of
the ankle to the base of the second metatar-
sal. The curve may be medial or lateral and

‘'RANSFER OF THE TIBIALIS ¥

the flap of skin is lifted exposing the te.m?lon
of the extensor hallucis and extensor digito-
rum. The deep fascia between l.hcs.c
tendons is incised exposing the dorsalis pedis
vessels. These vess .. be retracted
laterally or medially ana - "wones deep to
them identified.

A pair of forceps inserted through the
anterior leg incision and through the
interosseous membrane may now grasp
the end of the tendon and pull it through
into the anterior iucision. Care should be
taken 10 see that the muscle now lies‘in an
casy position with no sharp angles, twists or
constriction points (Fig. 5)-

A tunnelling forceps is passed from the
incision on the dorsum of the foot, deep to
the retinaculum, to appear in the anterior
leg incision (Fig. 6). The point of the
forceps will be found usually to lie lateral to
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the tibialis anterior and deep in the leg. No
attempt should be made to bring the point
of the forceps more superficially but the
tendon of the tibializ .~iterior should be
passed behind t - beuy of the tibialis
anterior and icto the jaws of the forceps. It
is then withdrawn into the wound on the
dorsumi of the fcot and again the exploring
finzer shoud make sure that the muscle
belly ~and “tendon are lying unconstricted
and with an easy curve.

When the interosseous space is found to
be narrow, and in cases where the surgeon
may prefer the circumtibial route the
following method is used.

Circumtibial route—A probe or forceps is
passed up from the incision on the dorsum
of the foot to join the medial incision on the
leg. Mo anterior leg incision is needed. The
forccp_.{fﬁiéking the tunnel should be kept

Fig. 5

The end of the tendon is being pulled through into
the anterior leg incision. Note that this is taken
lateral to the Tibialis Anterior muscle,

Fig. 6

The tunnelling forteps is passed from the dorsal
incision to grasp the end of the tendon which lies
deen in the anterior compartment of the leg.
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strictly subcutaneous and should not be on the dorsum of the foot should he choser

allowed at any point to serape against the with eare. Forfeet with a tendency 1o inversiorns
bone of the tibia (Fig. 7). The tunnel a somewhat lateral position may be chosen

Fig. ?

Circumtibial route. The tunnelling forceps passed

subcutancously from the incision on the darsum of

the foot to the medial leg incision is seen grasping
the end of the tendon.

should cross the anterior surface of the tibia
and appear at about the middle of the leg
incision. The end of the tibialis posterior
tendon is grasped and drawn down this
tunnel into the foot. Traction should be
maintained on the tendon of the foot while
the surgeon re-arranges the tibialis posterior
muscle in the leg through the incision. He
should see that the tendon is not too sharply
angulated around the tibia and that it runs
in as straight a line as possible. He should
see that the tendon is not in any place in
cantact with bare bone.

The foot is now dorsiflexed and the tendon
pulled down to see how far it will comforta-
bly reach. The point of insertion of the tendon

Fig. B

The point of insertion of the tendon hej

grasping the ligament over the cunei!'nrrlrll"ghn:rc\:l«:.g.-'hty

a pair of pointed towel clips. Note the end of lI“

tibialis posterior wendon already brought into :l:l
wound. ¢

For feet with a tendency 1 eversion the
point should be more medial. A preliminary
test may be made by grasping the ligamenl‘s
on the dorsum of the foot with a pair of
pointed towel clips and pulling upwards to
%mit.ate the action of the tendon and observ-
ing its action on the foot (Fig. 8). Commonly
the point of insertion is on the middié
cuneiform bone.

At this point a hole is chiselled into the
bone in an vblique direction, being superfi-
cial preximalily and running distally in the
foot rather transversely than vertically. The
hole may be 3/8” deep and hig Cn();.lgh to

accommodate the full thickness of the
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Fig. 9

Diagramatic representation showing the method of insertion of the
tendon into the bone.

tendon. Two small holes are drilled from
the surface of the bone to meet the bottom
of the chiselled hole. These small drill holes
may be conveniently made with a stout
pair of towel clips (Fig. 9). They should be
placed as widely apart as possible and their
openings on the surface of the bone should
be about half inch apart, and through
ligament if possible.

A strong suture is now passed in a zig-zag
fashion up and down the tendon with both
ends emerging from the end of the tendon
(the Bunnell type of suture). 30 gauge
stainless steel wire or stout linen thread or
nylon my be used for this purpase. The two
[ree ends of the suture are now threaded
through the drill holes alreadv made in the
bone so as to emerge through the dorsal
surface (Fig. 10).

At this stage we usually hold the ends of
the wire in a clamp and proceed to close all
other incisions before finally fixing the
tendon. This is because it is easier to sew
up the wounds if the foot does not have to
be held in dorsiflexion all the time. The
tourniquet is released and haemostasis is

obtained. The skin incisions are closed with
continujus stainless steel wire, 35 gauge.

Fig. 10

Tht two free ends of the suture (in this case black
linen was used) threaded through the drill holes in
the bone after suture of the tendon,
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Fig. 11

The final position of the tendon in its new insertion
with maximum dorsiflexion of the foot.

The foot is now dorsiflexed by an assistant
while the tendon is pulled into the hole that
has been prepared for it in the hone and the
two wires are tied or twisted together and
cut short and tucked in towards the bone to
prevent a projecting point. Tt is to be noted
that the tendon is sutured at a high tension
{Fig. 11).

Following repair of the drop-foot, the
patient is often left with a toe-drop. lo
prevent this, the extensor digitorum longus
tendons should be pulled upon in the wound
on the foot until the toes are level with the
foot. In this position the tendons are
stitched to the newly fixed tibialis posterior
tendon or 1o the ligaments on the dorsum
of the foot by a single cotton suturé, having
first roughened the tendons. The extensor
digitorum longus tendons may also be shor-
tened by plicating them. The wound on the
dorsum of the foot is sutured with continuous
stajnless steel wire and the dressings and

Fig. 12

The foot in plaster cast
: afier operation wit
wooden sole-plate incorporated. Another ype :ﬂ" I:“]?.
plate and rocker is also shown. ‘

ban.dagcs applied. During this process and
during the plastering, the foot is held in
dot.'siﬂexirm above a right angle by an
assistant. ) '

A bandage is applied over cotton pads
and the foot put into a plaster extending at
least two-thirds up to the knee. A wooden
sole-plate and rocker is incorporated in the
plaster cast. The patient is not allowed 16
walk until after four davs. The stiches are
not removed until the plaster is removed
6 weeks later (Fig. 12).

When the foot is removed from plaster
the patient is given a back slab. If he has
practis.cd using the tibialis posterior before
operation, then it will not bhe difficult for
him to dorsiflex his foat after the operation.
He must master this movement both in bed
and standing up before he is allowed to
walk. At our Unitin Vellore, weight bearing
exercises are usually started about 10 da\"s
alter the foot has come out of plaster. Duri:ig
his first walking steps and for several davs
thereafter he must be watched to make sure
he doces not slip hack into his old drop-foot,
high stepping gait. The results of the npera;
tion are excellent only if a proper re-educa-
tion is carried out (Fig, 13).

TRANSFER OF THE TIBIALIS POSTERIOR IN FOOT-DROP DEFORMITIES 159

Fig. 13

A post-operative foot showing range of dorsifiexion.

In cases where there is undue mobility of
the foot, stabilisation of the foot with a triple
arthodesis operation combined with a tendon
transfer of the tibialis posterior has been
found to obviate possible valgus or varus
deformity.

Follow-up material—An analysis of the
evaluations done on 39 unselected cases with
a follow-up period ranging from 3 months
to 27 months has shown that 25 of the cases
were done by the interosseous route and 14
by the circumtibial method. A preliminary
assessment was made of each of the two
methods of operation according 1o range of
post-operative active mavement of the faot
from maximum dorsiflexion 0 maximum
plantarflexion and the gait was also assessed
to see whether it was normal, mildly high-
stepping or high-stepping. Finally, an overall
assessment was made by which the results
were classified as Excellent. Good, Fair and
Poor. These assessments are as follows.

Interosseous Route
(25 Cases) Range of active movement
Age: 3025 25--20 20—15 1510
19 240, 329, 19,

14

Gait
Noérmal Mild High-stepping High-stepping
449%, 520}, 49,

Overall Assessment

Excellent Good Fair Poor
209, 489, 289, 49}

Circumtibial Route
{14 Cases) Range of aclive movement
Age: Over 30 30—25 2520 2015 1510
369, 210, 149, 299  —

Gait
Normaal Mild High-stepping  High-stepping
799, 219 —

Overall Assessment

Excellent Good Fair Poor
36%, 579, 7%, —

1t should be observed here that this follow-
up study of the tibialis posterior transfer
operations was done in the course of a follow-
up study conducted for hand operations and
therefore the report submitted here does not
cover all the operated cases.
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Summary

The transfer of the tibialis posterior tendon
to the dorsum of the foot to correct drop-
foot deformity is a useful and effective type
of operation. The two methods in which
this operation has been performed have been

described in detail. The details of a bricf
and preliminary follow-up study on 39
unselected cases has also been included in
this study. It is hoped that there will be

a much more widespread use of this
operation.
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RECURRENT DISLOCATION OF THE ELBOW*
A Case Report

BY
A. K. TALWALKER and M. D. PANDIT, Bombay.

Recurrent or habitual dislocation of the
clbow is a rare disability. A recent dislo-
cation of the elbow is sometimes very
unstable ; recurrence must be prevented by
splinting and control radiographic exami-
nations are required every few days until
this danger has passed. A survey of the
literature revealed only a few reported cases
of this rare disability in the last eighty
years, since Albert described the first
example in 1881 (Sommer, 1928). The
surprising feature of these few cases is the
variety of attributable causes and the
number of operations designed to remedy
this disorder—twelve including modifi-
cations.

In view of the rarity of this condition and
the success of the relatively simple operative
procedure employed, publication of these
cases seems justifiable.

Albert (1881) reported the case of a ten
year old boy with an epicondylar fracture.
No operation appears to have been perfor-
med for the recurring posterior dislocation.
Bloch’s (1900) and Heusner’s (1894} cases,
although different types of dislocations, had
certain features in common, including a
traumatic origin, a shallow trochlear notch
and an old avulsion fracture of the lateral
epicondyle. Von Rehn (1924) discussed the
only reported anterior dislocation which he
cured by a plastic operation on the front of
the capsule. Peritz (1924) classified the
causes of recurrent dislocation of the elbow
and described a case of a twelve year old
idiot boy, who had an old fracture of

medial condyle of humerus with disturbance
of growth, a small ulnar notch and laxity of
ligaments. Sorrel (1935) and Knoflach
(1935) described and treated a case each of
recurrent dislocation of the elbow resulting
from laxity of ligaments but with no con-
genital defect, while Milch (1936) described
bilateral recurrent dislocations in a boy of
twelve vears with congenital shallow troch-
lear notches. Gosman (1943) reported a
fifteen-year old boy who had sustained
dislocations since the age of three; there
was no congenital abnormality but all the
joints were hypermobile. Reichenhein
(1947) described an ingenious and physio-
logical operation which he devised because
he was unaware that any other procedure
had been described. The biceps tendon was
cut near its insertion and sutured to the
tough periosteum on the anterior aspect of
the coronoid process by two silver wire
sutures. Wainwright (1947) used a flat
cortical graftin the coronoid region for a
recurrent posterior dislocation. Von Stamp-
lemohr {1949} reported a female patient
aged thirty-four years with a shallow
trochlear notch. Xapel (1951) reported two
patients with recurrent posterior dislocation,
one of which he operated on and cured by
constructing cruciate ligaments from strips
of biceps and triceps tendon passed through
a drill-hole in lower end of humerus. This
operated case has been followed for seven
years without any recurrence. It has the
merit of being quite simple technically with
little risk of the serious loss of motion which
might be anticipated in any procedure
attempting to change the joint contours.

*{From the Department of Orthopaedics, K. E. M. Hospital, Parel, Bombay-12).
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Hall (1948} reported on a case of recurrent
dislocation of the elbow in 2 boy of ten-
years with good operative results. Spring
(1949) operated on a case of recurrent
dislocation  of elbow. He plicated the
capsule and further stabilised the joint by
constructing new collateral ligaments from
strips  of triceps tendon and fascialata,
After two vears, there was no recurrence,
and full painless movements of the elbow
and power was normal. Jens (1949} repor-
ted and treated a boy of twelve-years on
similar line to Spring’s technique, with
good results.

Case Report

A Hindu male aged thirty years was
admitted in the K. E. M. Hospital, Bombhay
on {4—~2-—57 complaining of pain, tender-
ness and swelling in the region of right
elbow—fracture of head of right radius.
He gave history of accidenral fall on the
same day about three hours before
admission. In addition he complained of
pain in left shoulder and there were
abrasions on left wrist and the front of Jefy
knee. Incidentally, it was discovered that
the patient had recurrent dislocation of left
eibow—duration of abowt 8  months,
attributed by the patient to a fall from the
cot. Examination revealed a fairly hyily
and well nourished individual. The blood
pressure was 125/78 mm. of mercury. The
excision of fractured head of right radius
was performed on 22—2—57 under general
anaesthesia. While under the effect of
anaesthetics during the operative excision
of fractured head of right radius, it was
incidentally discovered that the patient had
got dislocation of left elbow joint. There
were no signs of violence and the dislocation
could be reduced easily. The radiographs,
both antero-posterior and lareral views,

were taken of the dislocated Joint, which
confirmed the clinical diagnosis. The

lateral view showed a shallow trochlear
notch of the ulna,

The diagnosis of recurrent  posterior
dislocation of the left elbow was confirmed
on the next day from the patient’s history.
‘The patient attributed this rare disability 10
a fall from the cat about eight months back
followed by swelling
which subsided iy a week without any
recognised treatment. The dislocation usec
lo occur once in three 4 four weeks,
associated  wit) shooting  pain on winar
aspect of the left forearm apg lite finger
and also tingling in the lef little  finger.
There was slight wasting of the lef hyvpa-
thenar eminence, but
else, vz, forearm mu

in left elhow region

no wasting anvwhere

scle or in biceps or
triceps muscle. Flexion-extension  move-

ments of the left elbow were of normal
range, there was no abnormal Jateral
mobility. In normal (undislocated) state,
there was no weakness of left arm and 1he
patient used 10 tarry on with his normal
duties. After the diagnosis was confirmed,
it was decided to cure this rare disabilitv of
recurrent  posterior  dislocation by an
operative procedure, The operation perfor.
med was King’s modification of Reichen-
heim’s operation for recurrent

posterior
dislocation of the elhyow,

Pre-operatively  certaiy investigations
were carried out. The urinalysis showed
absence of albumin, sugar or casts. The red
blood cell count was 45 millions pe
and the hemoglobin was 146 grams per
cent. The radiographic findings were as
mentioned before. The operation of the
transposition of the biceps tendon, as was
described by King of the Sustralia, was
performed by one of us (AK. T on
[2- 457, Anaesthesia was induced with
intravenous pentothal and maimtained with
gas and oxygen and ether, A pnenmatic
tourniquct was applied to the le

rc.mm.,

ft upper arm
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Fig. 111

Fig. | Full flexion is present afver operation,

Recurrent dislocation of left elbow ; Shallow
trochiear notwch.

ig. 11 Fig. 1V _
Afl Fég];er tion Final result showing the range of extension.
Alter a .
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after perfect exsanguination of left arm.
The coronoid region was displayed by
Honry’s exposure of the left cubital fossa.
The biceps tendon was isolated and severed
near its insertion. A drill hole was made in
the front of coronoid process in antero-
posterior direction and the hole was enlarged
with bone awl. The dislocated elbow
(humero-ulnar) joint was reduced perfectly
with the elbow joint in 90° flexion and the
tendon of biceps brachii was passed through
the hole in the coronoid process and stitched
to the soft structures over the back of
olecranon with chromic catgut, exposed
through a small posterior incision. The
wounds were closed with the elbow in
position of 60° of flexion, and an above
elbow plaster cast was given in the position
of acute flexion, leaving a small window for
radial artery palpation at the wrist.

Post-operatively, injections of crystalline
penicillin (one lac units 3 hourly) were
given for a week. The finger movements
were started from the very first day of
operation, and a close watch was kept on
radial pulse. The plaster cast was removed
after seven weeks and the stitches were
removed at the same time. Then the left
arm was put in plaster slab at acute angled
flexion for further three weeks. The elbow
movements were started about ten weeks
after the operation. The shoulder movements
were practised right from the beginning.

There was slight gaping of the wound at
one extremity of the incision. The skin
around the gaping wound was excoriated.
The unhealed wound was dressed regularly.
The pain was moderate to start with
afier the operation but it completely
subsided after sixth post-operative day.
There was neither wound infection, nor
post-operalive fever, nor discharging sinus.
Some amount of wasting of the biceps
brachii muscle was noticed when plaster was

removed, which was remedied by exercises
and movements. The patient was not

allowed 1o lift up heavy objects for the first
three months.

The patient was discharged from the ward
on 17—6—57 with the wound healed, and a
stable elbow with some limitation of elbow
movements. The patient is followed regu-
larly since his discharge from the ward.
After his discharge the patient resumed his
jf)b as a vaccinator in a municipal vaccina-
tion centre. He last attended our out-
patient department on 3—7—38 and his
movements were stable, painless and full
except for the limitation of last 10° of
extension. There was no paraesthesiae. The
biceps muscle was acting efficiently with no

appreciable wasting. The patient was very
happy and satisfied.

‘The movements of the elbow joint were
started about ten weeks afier the operation,
The movements recovered gradually to start
with, but later on the progress of recovery
was rapid, and upto date the movements
and the function of the left elthow joint are

nearly normal. The supination and prona-
tion of left forearm are unaffected.

Range of Movements

Post-operative Short of full Short of full

period extension by flexion hy
10 weeks 85 65"
12 weeks 60 a0°
14 wereks 535" 307
20 weeks 407 20
33 weeks 20’ 16”
Today 10°

i]

In short, then, this type of habitual or
recurrent posterior dislocation of the elbow
joint, a rare disability, seems to result {rom
an injury which produces an avulsion
fracture of the epicondyle with resulting
ligamentous laxity. This may be due in
some measures, as in this reporied case, to
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inadequate initial trcatment. Assm_:iafcd
with this is a shallow semilunar notch which
may be either a predisposing abnormality,
of congenital origin, or it may develop as
the result of reported luxations.

In this reported case, follow-up cxamina-
tion one year after operation showed normal
movement except for extension, which was
limited for the last 10 degrees. There is no
recurrence of disability and the power of
left elbow is normal.

Summary

A case of recurrent dislocation of the left
elbow, treated at the K, E. M. Hospital,
Bombay 12, is presented with a short
historical background and discussion.
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RECONSTRUCTION OF THE THUMB IN POLIOMYELITIS

BY

KARAM SINGH GREWAL. Ludhiana.

YHand is the most important member of
the body through the agency of which we
earn our living, and express our intelligence
through writing and deciphering works of
art. There are two main functions of the
hand namely to hold objects {grasp) and
1o do pincer movements of the hand as used
in writing and painting. The grasping
movements are instinctive and are for
purposes of doing gross work whereas the
pincer movements are for intelligent and
creative work as art. Qut of the two the
Jatier has developed late in man though
grasp is a power[ul movement developed in
almost all primates.

The most important member of the hand
is the thumb which executes 50%, of the
function of the hand (Slocum and Pratt).

Index finger no doubt is important for
pinching but can be replaced by other
fingers, the middle and ring fingers being
important substitutes. The litle finger is

the least important of fingers and naturally
the weakest also,

As a general rnle the hand reconstruction
is useful in direct proportion to the func-
tional efficiency of the elbow and shoulders.
If shoulder and ¢lbow are flail the hand
even if functioning well loses much of its
value. Therefore every effort should be
made to provide at least flexion of the
¢lbow and stability 10 the shoulder,

‘The oppuosition mechanism of the thumb
is usually lost in poliomyelitis and this is its
most important function. Opposition is the

Fig. |1

Thumab in opposition After operation.

1. Palmaris Longus Tendon (Grafty. 4. Flexor Digitorum Sublimus Tendon of Ring Finger.
T—TENDON OPERATION
Shows the Modified T-Tendon operation. The left hand picture shows the Palmaris
Gfaft lving in front of the flexor Tendon and sublimis Tendon fooped round,  The
right hand picture shows the oppmed thumb when the sublimis Tendon consracts.
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movement of the thumb which consists of
the following components; (1) Abduction
at the carpometacarpal joint. The muscles
involved are ahductor pollicis longus and
brevis: and Extensor pollicis longus and
brevis which stabilise the metacarpophalan-
geal and interphalangeal joints. (2) Rotation
of the thumb produced by the opponens
pollicis and the lateral head of the flexor
pollicis brevis. Without the opponens and
flexor brevis there would be no rotation
without the adductor the grip would be
weak. For efficient opposition the wrist
‘must be stabilized by the flexor and
extensors of the wrist. If the wrist muscles
are deficient and the wrist is unstable it
may have to be fused in 30—35° dorsiflexion
before attempting the reconstruction of the
thumb or the fingers.

The important movement in opposition
is the abduction, forward rotation and
adduction of the thumb as a whole. If
abductor is functioning but the opponens is
not and the adductor is weak we advocate
the tendon T operation of Bunnel (Fig. 1).
But instead of the horizontal limb of the
T passing under the flexor group of tendons
it is passed in front of the flexors subcutane-
ously. The tension of this graft should be
such that the palm is arched and the thumb
stands forward and rotated internally at the
end of the operation. The tendon is fixed at
the ulnar side of the base of the thumb on
one side and to the neck of the 5th meta-
carpal on the other side. The tendon should
be fixed through holes made by an awl into
these bones. The vertical limb of the T is
provided by the tendon of the flexor digito-
rum longus of the ring finger which also is
fixed to the middle of the horizontal graft
under tension by means of strong silk. This
graft provides a good forward movement to
the thumb for grasp and holding round
objects but does not provide pinching
movements. The result is seen in Fig, 2
A& B.

18

Fig. 2-A
Shows the thumb lying in the planc of the fingers.

Fig. 2-B

Shows the thumb opposed to the base
of the little finger.

Another operation which gives good
opposition to the thumb in almost similar
circumstances is the tendon graft of flexor
digitorum sublimus of ring finger from
below the flexor retinaculum. The tendon
is cut as low as possible through a " incision
along the distal palmar crease opposite the
ring finger. It is rerouted subcutaneously
outwards and downwards over the thenar
eminence into a small incision along the
ulnar border of the proximal part of the st
phalanx of the thumb passing from the
dorsal surface of the metacarpophalangeal
joint. The tendon is now fixed through an
awl hole on the ulnar half of the base of the
phalanx. The abducted and rotated position
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of the thumb is maintained for three weeks.
The static movements of the tendons inside
the plaster are encouraged from the begin-
ning. At the ead of three weeks the plaster
is removed, and the stitches are out. The
transplant is further exercised. The thumb
function is obtained in six weeks or so. This
operation is based on pulley action advocat.-
ed by Bunnel and Irwin and the pulley is
provided by fascia below the flexor retina-
culum,

The transplant that effectively provides
both the pinching and the grasping move-
ment is a transplant of the tendon of flexor
digitorum sublimus which is rerouted from
a pulley in the vicinity of the pisiform hone
(Fig. 3). This pulley may be usefully made
of the intact tendon of the flexor carpi
ulnaris. The free end of the flexor digito-
rum sublimus tendon is prassed under the
lower end of the tendon of the flexor carpi

ulnaris and is then rerouted subcutaneously
over the thenar eminence into an incision
13" long along the anterolateral border of
the thumb with jis middle at the metacarpo-
phalangeat joint. The free end of the
tenﬁdnn is then split into two. Both the free
split ends are then passed through awl holes
along the ulnar border of the neck of the

Ist metacarpal bone and the base of the 1st
phalanx ang stitched

radial half of (he lower 27
flexor carpi ulnaris or eve
2" of the tendon of the
free end of each is stite

of the tendon of
n from the lower
palmaris longus the
hed to the pisiform
all practical purposes
exor carpi ulnaris js
ery little chance of

the intact tendon of A
better ag there i3 v

Fig. 4

Qperation for Restaring sppositio
{1 Flexor carpi ulnaris Tendon. (2) Flexor dig.
{11 Cut end of flexor dig. sublimus Tendon,

m in the Thumb followin

{5} Flexor dig. sublin

R Oppemens parabyais,

of ring finger, B Pisiform Bone,
us and profundys Tendans,

sublimus Tendon
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adhestons. The other pulleys may get
adherent to the transplant and may defeat

their own purpose.

In all we have done 10 operations and
therefore no statistical value can be attached
to such small number of operations. But it
brings out some points. (1) The fingers
must be working well before a graft for
opponens is contemplated. The fingers of
this patient (Fig. 4-A, B & C) are hyper-
extended at the interphalangeal joints due
1o weakness of flexor muscles. Arthrodesis

Fig. ¢#A
Shows the transplant working.

Fig. +-B
Shows the hyperextension of the terminal
phalanx of the thumb,

Fig. 4-C
The paticnt is holding a glase of water.

of terminal phalanges may improve
function.

(2} The results are better if the extensor
pollicis longus and abductor pollicis longus
are working well (Fig. 5-A, B & C).
Fig. 6-A & B in another patient show
excellent result.

(3) The wrist muscles must be working.
A flail wrist is a contraindication to any
active surgery at the fingers. The wrist
must be fused before doing anything lower
down.

Fig. 5-A
Shows a good pinch.
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Fig. 5-B

Patient is holding a glass of water effectively,

Fig. 6-A & B

Show excellent opposition of the thumlb,

The thumb is fully rotated in Oppasition,
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(4) T tendon transplant though did not
duce actual oppoisition of the thumb,
brought the thumb quite in front of the
m to hold objects. The grasp was

wever weak-

(5) With the graft of the tendon of the
xor digitorum sublimus of the ring finger
ym below the flexor retinaculum the
umb will be able to hold objects between
and the index finger. The thumb also is

opposable to other fingers, The grasp again
is weak.

{6) The graft of the tendon of the
flexor digitorum sublimus from above the
flexor retinaculum looping round the tendon
of the flexor carpi ulnaris was decidedly
more useful both for holding round objects
and pinching movements between the index
finger and the thumb and is recommended
strongly.
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PRELIMINARY RADIOLOGICAL OBSERVATION ON
RELATIONSHIP OF LOWER HUMERAL
EPIPHYSIS WITH ITS SHAFT*

BY

D. P. GHOSH, West Bengal.

The case reported below prompted us to
investigate the relationship of lower humeral
epiphysis with its shaft in a number of cases.

Case Report

A boy of 11 years was admitted to Central
Hospital, Asansol on 15-10-37 with history
of direct injury of Rt. elbow a1 its back as
a result of a fall.

On examination.—There was a generalised
swelling around the elbaw. Active move-
ments of the joint were restricted by some
degrees, but passive movements, though
painful, were full and free. There was no
fracture clinically of the bones of the elbow

joint.

Rt. elbow was x-rayed on 17-10-57 and
apparently no bony injury was noticed.
Lateral skiagram of the elbow showed that
2/3 of lower humeral epiphysis was in front

of the anterior humeral line. As a result of

this finding the case was diagnosed as
s forward displacement of lower humeral
epiphysis™ and the elbow was immobilised
in full extension by an anterior plaster-of-
paris slab.

To be sure that we are right in our
diagnosis we took on 19-10-37 a true lateral
skiagram of the normal left elbow for
comparison with the injured right elbow

(Fig: 1). Both the skiagrams were taken in
the identical positions. Tt was observed that
2/3 of lower humeral epiphysis in normal

elbow (Lt. side) was lying in front of the
anterior humeral line.

It
. Rt.
Fig. | '

Skiagram of the case (Chart-] Case No., 1) which
prompted us 10 investigate the subject matter of
this_ paper. Injured right elbow (right-hand.side
picture) 1s compared with normal lefi elhow
{left-hand side-picwure),

As a result of this finding our previous
diagnosis was revised. We took our the
Plaster-of-Paris slab and the injured elbow
was. put in collar-and-cuff sling and the
patient was discharged on 19-10-57 with
advice. After 10 days sling was discarded

and active movements of the joint were

started. In couple ol days full painless active
movements of the joint were achjeved.

*The paper was prt‘scmed hefore the Orthopaedic Section of the Association of Surgenns of India at the

Annual Conlference held at Visakhapatnam in the last week of December, 1958,
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Lt. clbow Fig. 2A & B Rt. elbow
Skiagrame of a typical normal case {Chart 1-Case No. 36) showing both clbows,

Present Investigation—Material
and Method

We selected those cases who were admitted
o or attended hospital for diseases other
than those of clbows. There were of good
gencral health. None of them gave past
history of injury of elbows. Age varied from
| to 14 years and it was checked up either
from horoscope or from school. Number of
subjects x-rayed was 3.

After repeated thorough scrutiny, only
those cases in which true or nearly true
tateral picture of elbow at right angle posi.
tion came out are considered here and they
comprise only 40 out of original 55 cases.
There were 30 males and {0females. Twenty-
three subjects belonged to Bihar, 16 to
Bengal and | to Punjab.

Every effort was made to x-ray elbows
fexed at right angle in true lateral position.
In all cases hoth elbows were x-rayed but
only true or nearly true lateral pictures are
considered here.

In 30 cases both elbows were x-raved to
our satisfactions ; in 10 cases x-rays of one
side or the other either could not be taken
or discarded due to their not being true or
nearly true lateral.

To measure anterior tilt of the lower
humeral epiphysis first the axis of the lower
humeral epiphysis is ascertained by passinga
line through its centre at right angle to the
line drawn at the base of the epiphysis;
next, the long axis of the humerus is deter
mined by dropping a line down the front of
the shaft of the humerus and we will call it
¢ Anterior Humeral Line.” It is found that
when the axis of the lower humeral epiphysis
meets the anterior humeral line, an angle is
formed and we will cail it * Lower Diaphyseo-
Epiphyseal Angle.” This angle indicates the
anterior tilt of the lower humeral epiphysis.
It is also noticed that a certain portion of
the mass of the epiphysis lies in front and
certain portion lies behind the anterior
humeral line.

Observation

Total number of angles measured are 70
in number out of which 34 angles belong to
the Right side and 36 angles to the lelt side
(Chart No. I).

Difference between angles on right and
left sides varies from 1° to 223 Tt is noted
that there is difference of 10° or less between
angles on right and left sides in 14 instances
and difference of 5° or less in 16 instances.
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CHART ] Mean lower diaphyseo-epiphyseal angle on Discussion
i ide is 51-7° mimimum being 36°
. i : the ught_sndc ! Z m € We could find no reference about (@) lower
Serial | Case | i Angle . and maximum 79°5°. . . \
No. | No. Age Sex Province —27 | Massin feon of diaphyseo-epiphyseal angle (4) the definite
‘ : nt of . . ;
J | Re. | L, Humeral line At Mecan lower diaphysco-epiphyseal angle amount of mass of lower humeral epiphyses
: ; T — « on the left side is 50-1° minimum being 30° lying either in front or behind the anterior
! ) n M | Bengalec J 50 } 55 and maximum 71°. humeral line cither in available standard
2 3 M " J 57 4 314 books on Surgery and Radiology except in
3 z 8 M Behari _— { P 415 Combined mean angle is 50-5°. Watson-Jones’ ““ Fracture and Joint Injuries”
4 1 M ! 12 or journals in English langua i
» . e as available
5 7 9 F " 3 43 13 Out of 70 lower humeral epiphyseal witi: us 8 guag ilab
s f Z
2 8 9 F is | : 34 masses one-half to almost whole of 69
1 ? i et ior humeral
1 {12 8 M Bengalee | 49 5 12 e'p:phy.scs lie in front of the anterior In McGregor's “ A Synopsis of Surgical
s | 13 3 M ) : 213 line; in only one (Case No. 6) 1/3 of the » P
. 05 ) Rehari D% 49 ) lies in front of the line Anatomy * there is mention of *“lower
2 N M . T R 213 mass lies in tront of the hine. humeral angle” which is 60°. This angle
n |2 . :: ! Bengalee 58 52 3‘{'3 There are nine angles from 30° to 407, is formed by the long axis of the humerus
i ¢ . l[ Behari ( B 1 x s twenty-six angles from 41° to 50°, twenty- Passing through the middle of the shaft and
ol ; " TR Y 5 three angles from 51° to 60°, nine angles the axis of the lower humeral end. He lays
wlos ) M t Bengalee .57 ; 39 2“ from 61° to 70°; and three angles from 71° great importance in restoring this angle in
g ; M Ji Behari ; 47.5} 0 Aumost i lIS to 79-5° (Chart No. II), the setting of separation of the lower
! : ‘ S wi « ( - . .
,Z o | ; M [ " x| 6 ‘2" mﬁ\*;ll;l':;l ‘ humeral epiphysis, intercondylar, and
27 > M i ” x40 q“ v Chart II dicondylar fractures. He does not mention
¥ H M " [ 795 1 7 2(3 - whether this is his finding in children or in
B |8 9 M ; - { ' 213 Aungles in Degrees . of adult
¥ | 20 | 10 M 76 %6 3 (Rey, 273 14 ’ : T v Angles
20 30 ! 1 F v oo 36 415 Ry, 3 ' , From B R e
al | | 1 ‘ 63 64 4 fa Ly B o According 10 Watson-Jones': (@) anterior
3; 2 ! 1 M ; " L4 43 3‘}: 30° l 10° 9 tilt or lower diaphysco-epiphyseal angle is
= A 4 M Bengaler " 55 59 ! . ; s 26 normally about 25°; and (4) one-third or
23 ) a3 ! N ; ' Almost wh 4 50 26
] M Punjabee | | 34 Whole mags less of the lower humeral epiphyseal mass
24 ) M 8 M Bengal ! 2 51° 60° 23 S L ,
I . e | cngalee | 4q 53 a5 ; lies in front of the anterior humeral line.
i N3 i b
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;; 5 _f 6 F Bengalee | 47 ‘ 49 | - almost whole mass, Ly, § of the humerus is either rotated medially or
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MANAGEMENT OF TRAUMATIC PARAPLEGIA®

BY

K. S. BOSE, Calcutta.

Before the last World War, patients
suffering from traumatic paraplegia were
usually doomed and the prognosis as regards
life and limb were hopeless. Inspite of
constant and careful nursing, bed sores and
urinary infection were inevitable and often
fatal. If these early hazards of life were
overcome, the patient usually spent the rest
of his life as a total wreck and invalid—*'a
burden 1o himself, his familv and the
community.’

Since the establishment of paraplegic
centres with proper organization and specia-
lised treatment and nursing during and
after the last world war, it has been possible
to restore a healthy, useful and independent
life to the unfortunate victim of spinal
injury. The present changed outlook and
better prognosis, are due to two main
factors in the management of paraplegic
paticnts. The first is the early and efficient
treatment of the bladder which is perhaps
the most important single aspect of the
patient as a whole. The second equal, if not
more important factor is the regular (fue
hourly “ rolling* of the patient to protect the
skin and prevent stasis in the bladder. This
rolling or turning of the patient is only
possible with early operative fixation in
«unstable’ fractures of vertebrae by plating
the spinous processess to restore stability.
The ‘turning frame’ devised by Stryker
also serves the purpose by stabilising the
patient as a whole.

The uiltimate functional result is deter.
mined by the extent of damage to spinal
cord and roots of cauda equina, apart from

*:Paper Read at Medical College Reunion, Caleuua, Silver Jubilee Session;.

the vertebral injury as revealed by skiagram.
A thorough assessment ot the patient by
neurological examination is helpful to
differentiate the root damage {rom cord
damage. The cord damage is irreparable.
The lumbar roots of the cauda equina,
lying alongside the lower end of the cord
may escape scrious injury in the common
type of thoracolumbar fractures and some
recovery is then possible (Root escape), The
function of lumbar rootsis to provide the
balance and stability of the lower limbs and
trunk. This is of great value in walking
because enough hip and knee movements
may remain to save the patient from having
to swing his lower limbs helplessiy on
crutches.

Bladder Management

The damage to lumbosacral segments of
the cord lying opposite the level of 9th
Dorsal and st Lumbar vertebrae sustained
commonly, cause loss of voluntary control
of the bladder and bowel. Bladder overdis-
tension and prevention of infection are the
cardinal principles in the bladder manage-
ment. These are provided efficiently by
indwelling catheter as recommended by
Holdsworth and Hardy from their extensive
and wide experience in U, K. The long
term aim is the establishment of automatic
emptying. This is very effective and of
value to the patient, only when the bladder
has a reasonable volume. The bladder has
to be prevented from shrinking commonly
caused by infection and irrational low
suprapubic catheterisation.
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The indwelling catheter was condemned
by Thomson Walker (in 1917} as a potent
cause cf infection but was selected by Kidd
(in 1919) as the quickest and best method
for use in paraplegia. Page (1952) drew
attention to the irritant effect of red rubber
catheter and the relative absence of
urethritis with a latex catheter. Adams
(1953) pointed out the need for a small
catheter which would allow escape of
urethral discharge. Foley’s 18 french latex
catheter serves the purpose ideally and its
retention by a baloon dispenses with
constrictive strapping around the penis.
This with regular twice daily clearance of
bladder debris by a syringe of canny Ryall
type and mild antiseptic lavage helps to
combat infection along with systemic
antibiotics. Aseptic handling is essential and
catheterisation is to be treated as a surgical
operation.

Trial periods without catheter for bladder
re-education and development of reflex
micturition is started as soon as spinal shock
recover. The catheter is clamped for a
period upto three hours with the object of
educating the bladder to periodic reflex
action.

Fig. 1

Photograph showing patient in supine position
on Stryker Frame.

Catheter drainage with trial periods is
continued until the volume of residual urine
is less than 20°%, of the total volume. This
routine is to be continued until reflex
evacuation or evacuation by manual
compression and straining is well established
ie a ‘social’ bladder is ohtained. Riches
(1954) advocates a delay of even 48 hours
after injury for any catheterisation as by
this time many cases of spinal concession
and incomplete lesion will recover and the
need of any form of bladder drainage will
be avoided. The other useful method in the
management of bladder in paraplegia is a
high suprapubic catheterisation (Riches
(1947), Donovan (1949), Pratter (1947). Tidal
drainage, if properly worked, help in the
development of tone and automatic bladder-.
Munro (1943) does not advocate this in
the carly phases as this may encourage a

condition of retenticn with automatic
overflow.

Bowel Management

Bowel function is disturbed and often
neglected in management. The judicious
use of aperients, laxatives, enemas and
manual evacuation, singly or in combina-
tion, help in developing a reflex habit or
control by straining.

Fig. 2

Photagraph showing patient in prone position

on Stryker Frame,
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Vertebral Injury

¢Stable’ fractures as compression frac-
tures of vertebrac are innocuous.
« Unstable’ fractures of spine where inter-
spinous and other ligaments are torn,
generally cause paraplegia. The unstable
types arc the flexion fractures of cervical
spine and recoil injuries of cervical spine (the
so-called ¢ tear drop’ fractures) and ‘slice’
fracture caused by violent torsional injuries
of lumbodorsal and dorsal spine. They
should be carefully handled and stabilised
early to prevent further damage to cord
and nerve roots during management.
Stability of fracture helps turning of the
patient, movements of limbs, early sitting up
and ambulation, with the prevention of
common complications of paraplegia.

Early stability bv plaster jacket in
paraplegic patients is not feasible nor
desirable. The other alternative arrange-
ments are ‘Stryker’ frame and operative
plating of spinous process as advocated by
Holdsworth. This is an easy, safe and
effective procedure and must be done early
before the development of bedsores.

In the management of recent spinal
injury with paraplegia, carly and energetic
treatment by a team of surgeons, physicians,
physio therapist, occupational therapists and
specialist nurses, better in organised centres,
is essential to prevent complications, to
assist in the development of compensatory

mechanisms and to promote every possible
recovery of nerve function.

Bad and haphazard initial treatment result
in various other complications as gross
angulation of spine, stiffness of joints,
contractures, deformities, deep pressure
sores and scars, spastic gait, vesical stone
formation and ‘unsocial’ bladder which

seriously delay and prevent rehabilitation of
the patient.

The operation of laminectomy in the
management of the chronic paraplegic
patients is of some value. In the common
type of vertebral injury sustained in lIst
Lumbar vertebrae where cord ends,
laminectomy has certainly helped in the
general improvement of the patient, in
relieving his spasticity and bladder dysfunc-
tion in certain number of our cases. In our
experience, this is a comparatively simple
procedure, worth itstrial. Other special blad-
der operations to improve emptying as resec-
tion of bladder neck, division of pudendal
nerves in pelvis, alcohol injections in these,
tendon division may be used as adjunct.

In conclusion, I would like to point out
the wvalue of intensive rehabilitation
programme in the management of trauma-
tic paraplegia. Exercises to develop power
and usefulness of the uninvolved muscies
and reeducation in balance and ambulation
are essential. Use of braces, calipers and
vocational training as soon as * wheel chair’
stage is reached are also advocated.

REFERENCES

Kidd, F.: B. M. J. 1, 397, 1919.

WP NG kN

Adams, A. W.: Brit. Med. J.—1, 564, 1953.
Donovan, H.: Post-graduate Medl. J. 25, 383, 1949.

Page, B. H.: B. M. J. 11, 1415, 1952.

Walker, J. W. Thomson : Lancet 1, 173 1917,

Riches, E. W.: Jour. J. Brit Z Surg. 36-B, 35} 1954.

Riches, E. W.: Brit. J. Surg. 31, 135, 1943.

Holdsworth, F. W. & Hardy, A.: Jour Bone & Jt. Surg. 35-B, 540,-1953.
Munro, D. : New England J. 1. Medicine 229, 6, 1943,

Prather, G. C.: Jour of Urology 57, 13, 1947,

—Received for publication on 25-2-59.

..___*___

17



OBITUARY

Dr. C. R. Krishnaswami was born on the 18th November, 1892. He
was educated at the Board High School at Chittoor and the Madras
Christian College and he graduated in medicine in 1917 from the Madras
Medical College. He joined the Madras Medical Service in 1918 and after

serving for about two vears he
resigned from the service and
became the chief assistany 10 Dy,
5. Rangachari in his private
nursing home in Madras and
continued in that capacity till
1830 when he started his own
nursing home in the city. He
spent over two vears in the
United Kingdom and after his
return to India he secured the
M.S. degree in 1933, He was
an Honorary Surgesn in the
Government Stanley Hospital,
Madras before he was offered an
Emergency  Commission during
the Second World War as g
Recognized Specialist in Surgery
in 1942, Afier demobilization
from war service in 1946 he was
appointed as an Honorary Sur.
geon in the Government General

Hospital which post he held 1il]
he retired in 1952 at the age of 60. He continued his private practice till a

few months before his demise on the 7th October, 1958,

He was a prominent Freemason and took a keen interest jn public
affairs. He was a voracious reader with considerable literary attainments,
Noted for his frank and forthright views on questions affecting public
welfare, his articles in the press on a variety of topics served to spotlight
the ills of society. In his death the profession has lost a luminary and the
public a lovable doctor.

BUILDING FUND

OF THE

Association of Surgeons of India

The Hony. Secretary acknowledges with thanks the receipt of the
following domations so kindly sent by :—

Rs. nP.
‘The Local Secretary {Dr. M. Bahadur RKhan),
Hyderabad Conference held in_ December, l‘.?54
being the balance left over in the Reception s000 00
Committee Funds . )

5—1-—39 Dr. A. E. deSa, r.r.c.s. {Bombay) —— 1,000 00

5,000 00

Total <ollections as on 31—12-38 (already s 42
acknowledged) . 25

Total collections ... 8,896 42

———

Members of our Association are requested to kindly donate liberally
o this %’und and make it & success. Donations will be duly acknowledged
i:dividuallv and through the columns of the Indian Journal of Surgery.

A. VENUGOPAL,
Hony. Secretary.
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1.200,000 |. U.
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Bepzathine Penicillin

PRICE: Rs, 1-50 per vial Ex-Godown
SPECIAL RATE FOR HOSPITALS AND NURSING HOMES.
Manulactured by :
Dr. B. S. LEVIN, Pioneers of Antibiotics in lsrael, JERUSALEM, (lsrael)
' Sole Distribulors in Indw :

AMARCHAND SOBACHAND, 95, Nyniappa Naick Street, MADRAS-3,
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THE XXI ANNUAL CONFERENCE

The 2Ist Annual Conference of the Association of Surgeons of India will be held at
the Medical College, Jaipur, during the last week of December, 1959, At the Conference,
the following subjects will be discussed : —

1. Reconstructive Surgery in Peripheral Yascular Dizeases.
by Dr. R. Nigam, Nagpur & Dr. P. K. Sen, Bombay.
2. Use of Radio-active Isotopes in Surgery.
by Dr. (Miss) P. Parvathi, Calcutia & Dr. 8. R. Mukherjee, Calcutta.

Besides this, a few short papers will also be read at the Conference. Further details
about the Conference will be announced later.

* * *
SUBJECT FOR DISCUSSION AT FUTURE MEETINGS

29nd Meeting (1960)
1. Reconstructive Surgery of the Biliary Tract.
by Dr. 8. J. Mchia, Bombay,
2. Clinical and Experimental Studies in Keloids.

by Dr. K. K. Ghosh & Dr. J. L. Sinha.
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23rd Meeting {1961)
1. (a) Imjuries of the Hand.
by Dr. Subir K. Chatterjee, Calcutta.

{b) Early repairs of Hand Injuries.
by Dr. C. Balakrishnan, Nagpur.

2. Spinal Cord Tumeurs.
by Dr. R. Chatterjee, Calcutta,

. »® *

Supplement (February, 59 issue). The Title of a Short paper on “Treatment of
Complete Prolapse Rectum ” read by Col. S. Rameshwar on the 28th December 1958 at
the XX Annual Conference of the Association of Surgeons of India held at Visakhapatnam,
was omitted to print in the Supplement (Proceedings of the XX Annual Gonference of the
A.S. L) which was circulated along with the February 1939 issue. The omission is

regretted.
» "

ORTHOPAEDIC SURGERY SECTION
NOTICE

The next Regional Meeting of the Orthopaedic Section will be held in Delhi on the
99th and 30th of August, 1959. The subject for long paper is a symposium on ‘‘ Congenital
Club Foot >’ and the participants in the Seminar are :—

1. Dr. M. Natarajan, Madras,
2. Dr. M. T. Mehta of Ahmedabad,
3. Dr. B. N. Sinha, Lucknow,
& 4. Dr. B. Mukopadhaya, Patna.
Members who wish to read short papers are requested to intimate their desire
(Submitting a summary of their short papers) either to Dr. B. Mukopadhaya, Khuda Bux

Library Road, Patna-4, or Dr. R. P. Chaktavorty, Irwin Hospital, New Delhi, on or before
30th June, 1959.

* * ‘ "
SUBJECTS FOR FUTURE MEETINGS

1959. (Annual Meeting)

Surgical Treatment of Spondylolisthesis.
Opener: Dr. K. S. Bose, Calcutta.
Seconder: Dr. B. Mukopadhaya, Patna.
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1960. (Regional Meeling)
* Old Fractares of the Neck of the Femur.””

Opener: K. T. Dholakia, Bombay.
Seconder : Drs. B. N. Sinha, Lucknow & A. K. Gupta, Kanpur

1960. { Annual Meeting)
Replacement Arthroplasty of the Hip.

Opener: Dr. Talwalkar, Bombay.
Seconder . B. Mukopadhaya, Patna.

F961. (Regional Meeting)
Partial Symovectomy of the Knee.

Opener: Dr. M. T. Mehta, Ahmedabad.
Seconder : Dr. A. K. Gupta, Kanpur.

1961, ( Annmal Meeting)
Supra-condylar fractures of the elbow.

Opener: Dr. A. K. Mukherjee, Calenna,
Seconder : Dr. Ranga Reddy, Hyderabad.

. - .

AUSTRALIAN ORTHOPAEDIC ASSOCIATION

The Australian Orthopaedic Association holds its next Ann

of October in Melbourne, Victoria. ual meeting in the montly

Members of the Orthopaedic Section of the Association of Surgeons of Indi
are anxious to read a paper at the above meeting are requested to contact 1 Pn ia, who
Secretary Mr. Peter Williams, 417, St. Kilda Road, Melbourne, Victoria (Aweadir
} alia}.

» - .

THORACIC SURGERY SECTION

A Sectional meeting of the Thoracic Survies . ..
of India will be held at the Christiart Medical gﬁ]e::‘f;';:pc: ;Ihe{?;slzi::auun c;:f" .Surgcons
Saturday, July 24 and 23, 1959. All members of the Association ’of Sur cc’m:n frllda? and
welcome and further information will be sent io anyone enquirin gf'rom 0I ndia are
Thoracic Surgery, Christian Medical College Hospital, Vellore S, Ingia), the Dept. of

.5.._..__*_____‘__.q

10.

11.

12.
13.

CONTRIBUTORS—APRIL, 1959

Sir Harry Platt, B.T., LL.D., M.D., M.S., F.R.C.5., President of the International Federa-
tion of Surgical Colleges, Hony. Fellow of American, South African College of
Surgeons and of Royal Canadian College and Royal College of Surgeons of
Edinburgh, Immediate Past President, Royal College of Surgeons of England.
(11, Lorne Street, Manchester 13, U.K.) )

Dr. A. K. Basu, M.s., £.R.CS., Director-Professor, Surgery,

Dr. S. Roy, Research Fellow, Indian Council of Medical Research, ‘

& Dr. S. Neogi, Dept. of Surgery, Institute of Post-Graduate Medical Education
and Research, Calcutta.

Dr. P. K. Sen, MsS., F.A.CS, F.LCS., FAsC., Director-Professor of Surgery,
Dr. K. M. Handa, m.B.B.s.,
& Dr. N. D. Chhabria, u.B., Bs., K. E. M. Hospital, Bombay.

Dr. Reeve H. Betts, M.D.
& Dr. V. K. Saini, M.B,, B.S., F.C.C.P., F.A.C.A., Dept. of Thoracic Surgery, Christian
Medical College and Hospital, Vellore (S. India).

Dr. V. K. Saini, &.B.B.S., F.C.C.P,, F.A.C.A.,
& Dr. K. 1. Vytilingam, Dept. of Thoracic Surgery, Christian Medical College
Hospital, Vellore (S. India).

Dr. M. J. Khan, us. (Madras)l Dept. of Thoracic Surgery, Christian Medical
& Dr. P. A. Bhatt, m.s. (Bombay) |  College Hospital, Vellore (S. India).

Dr. Jayant M. Jalundhwala, r.r.c.s. (Eng.), ¥.R.F.P8.G., Associate Professor of
Surgery,

& Rameshchandra C. Shah, ms. (Bombay), Asst. Professor of Surgery, Dept. of
Post-Graduate Studies and Research, Sheth Vadilal Sarabhai General Hospital &
Sheth Chinai Maternity Hospital, Ahmedabad-6.

Dr. Prakash Dubey, M., F.R.c.5. (Eng. & Edin.), Dept. of Surgery, King George's
Medical College, Lucknow.

Dr. A. ]. Selvapandian, B.sc., M.B., M.5,,
& Dr. Paul W. Brand, m.B., F.r.cs. (Eng.), Orthopaedic Research Unit, Christian
Medical College Hospital, Vellore (S. India).

Dr. A. D. Talwalkar, r.r.Ccs., M.ch. {L’pool),
& Dr. M. D. Pandit, M.B,, ms. {Bom.) Dept. of Orthopaedics, K. E. M. Hospital,
Parel, Bombay 12. .

Dr. K. S. Grewal, Ms., F.R.C.S., Orthopaedic Surgeon, Medical College Hospital,
Amuvitsar.

Dr. D. P. Ghosh, Resident Surgeon, Central Hospital, Asansol (W. Bengal).
Dr. K. 5. Bose, m.s., Orthopaedic Surgeon, 39, Pudda Pukur Road, Calcutta 20.
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Dr. SANKARAN MEMORIAL PRIZE

Under the terms of the Endowment, this prize is awarded once
two years by the Association of Surgeons of India to 2 member of the Asy
who is of Indian Nationality, and who shall not have heen more than ]g
the practice of the profession, for the hest thesis based upon original work
or experimental research—on any subject of surgical interest.

in every
aciation,
years in
~—clinical

The Prize will be of the approximate value of Rs. 350 and shall he paid
in cash.

The theses submirted will be assessed by a Committee of three appointed for
the purpose by the Governing Body.

‘The accepted thesis shalt be the property of the Association and shall be
published in the Indian Journal of Surgery. It shall not be published elsewhere
without the permission of the Editorial Board. The rejected theses may, if of
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ETHER ANAESTHETICUS
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It is free from peroxide, aldehyde or other

products liable to produce untoward

post-anaesthetic distress.
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; SURGICAL DRESSINGS
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* We have the largest and most up-to-date plant in India for manufacturing !
Surgical Dressings. ' s

# Only best and pure raw materials are used, ¢
% All B. C. P. W. Cotton & Gauzes are issued in sterile condition, ;
ABSORBENT COTTON ROLLED BANDAGE MOIST GAUZE %\
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) Packed in Sterile Glass Jars
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