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THE IMPORTANCE OF A UNIFORM CLINICAL CLASSIFICATION AND
STAGING OF CARCINOMAS OF THE UPPER DIGESTIVE TRACT *

by J. C. PAYMASTER, Bombay.**

The object of this short paper is to stress
the importance of a uniform classification
of carcinomas which occur in the region of
the upper digestive tract. It is well known
that these carcinomas are extremely com-
mon in our country for reasons hitherto
unknown. The magnitude of this problem
is bewildering when one realises that these
carcinomas account for almost half the
number of all the carcinomas observed at
the Tata Memorial Hospital in Bombay.
Observers in Western countries do nat see
much of this form of cancer and they gquole
the incidence of this disease as varying
from 5 to 10 per cent of all carcinomas. It
appears, therefore, that this form of disease
i« our own indigenous problsm. associated
with certain peculiarities, which we alone
can appreciate, and unless we _study the
problem ourselves in a systematic manner.,
there shall be very little progress.

In the upper digestive tract there are
several anatomical structures, from which
a carcinoma could develop, and this would
be of the sguamous cell variety. A close
observation of a large number of such
carcinomas has shown that although they
have more or less the same histolog%cal
structure, they possess different biologlgal
characters regarding the degree of malig-
nancy, the type of local and distal spread,
and the response to a particular molde. of
therapy. Consequently there is a varialion

18th Annual Conference
‘Aofpat?)? igcii:tlio;heof Surgeons of India at
Indore, Dee. 1956,
=+ Department of Surgery. Tata Memorial Hos-
pital, Bombay.

in the prognosis of this disease in different
anatornical sites,

A classification of practical value would
therefore be one in which these carcinomas
could be assembled into groups presenting
almost identical behaviour. At the Tata
Memorial Hospital during a period of 16
years (1941-1950) 8,100 cases with positive
histological evidence of a carcinoma were
observed to occur in the upper digestive
tract. We divided them into three groups,
namely, the carcinomas in the region of
the oral cavity, the oropharynx and the
hypopharynx. A glance at (Fig. 1) pre-
sents several important points. The first
thing that strikes the eye of an observer is
that only six anatomical structures are
included in this group of oral carcinomas.
They are the lips, the floor of the mouth,
the alveoli, the hard palate, the anterior
two-thirds of the tongue and the buccal
mucosae.  These structures are grouped
together, with a definite purpose. Carci-
nomas which develop in them have certain
common characteristics. They are com-
posed of well differentiated squamous cells,
and their local spread is comparatively
slow.  Rarely an anaplastic carcinoma 1s
seen to oceur in this site. Cervical metas-
tases occur later in the course of the
discase and bilateral metastases are infre-
quent, unless the primary disease has ad-
vanced and has crossed the midline. The
mode of therapy is almost uniform in
majority of these carecinomas.

This classification also affords a rapid
visual analysis of the incidence of cancer
in different anatomical sites. One sees con-
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Fig. 1.
CARCINOMAS OF THE ORAL CAVITY

TATA MEMORJAL HOSPITAL, BOMBAY
TOTAL — 2340
(1941—1950)

vincingly that 50 per cent of cancer in the
oral cavity is in the buccal mucosa. The
least affected is the lip (2.5¢ of the total).
In between, in gradually ascending order
in numbers is the floor of the mouth, the
hard palate, the alveoli and the anterior
two-thirds of the tongue. Such a marked
difference in the frequency of the disease
in different sites has given a stimulus to
an enquiring mind to probe into its causes.
It is more than a mere probability that the
habit of chewing betel-nut with slaked
lime and tobacca and retention of this
bolus into one of the gingivo-buceal sulci
for many hours of the day plays a signi-
ficant role in the production of buccal
cancer. At the sam= time it should be
admitted that this is not the only cause. In
contrast to the small incidence of cancer
in the lip in Bombay, the incidence of this
cancer in Bihar is as high as 40 per cent.
Again, the action of tobacco and slaked
lime is said to be responsible for this
Khaini cancer.

A word regarding the treatment of oral
<carcinomas will not be out of place at this

Fig. 1-A.

TATA MEMORIAL HOSPITAL, BOMBAY
DISTRIBUTION OF CERVICAL METASTASES
IN 500 CASES
OF ORAL CARCINOMA

81 Cases had Bilateral Cervical Metastases

juncture. An early carcinoma of the ogal
cavity could be very successfully treated
either by radiotherapy or by surgery
depending upon the experience of the indi.
vidual as well as on the facilities afforded
by the institution. The usual controversy
of surgery versus radiotherapy should be
condemned ; their roles are often comple-
mentary and not competitive. Of course,
there are certain locations in the oral
cavity where surgery is preferred to radio-
therapy. The well known examples are
the carcinomas of the hard palate in which
there is involvement of the bone and some
of the carcinomas of the buceal mucosae
with invasion of the mandible. It has been
observed that carcinomas of the floor of
the mouth do not respond well to radio-
therapy and hence surgery has been
employed more often with syuccess.

A little over a decade ago, advanced oral
cancers were given up as hopeless

_ pro-

blems. Nothing more than a palliative

course of radiotherapy was administered

to them, and in many instances it was a

mere placebo. To-day, due to advancement

THE IMPORTANCE OF A UNIFORM CLASSIFICATION OF CARCINOMAS

Fig. 2
CARCINOMAS OF THE OROPHARYNX

TATA MEMORIAL HOSPITAL, BOMBAY
TOTAL — 3600
(1941—1950)

in surgical technique, improved methods
in anpaesthesia and unrestricted facilities
for- blood transfusions and antibiotics,
major surgical procedures are being adopt-
ed with salvage of certain percentage of
these cases.

The cervical metastases deserve a brief
discussion. On each side of th? neck the
lymph nodes are aggregated into seven
main groups (Diag. B). Metastatic depo-
sits could occur in any one or more of
them, from a primary carciroma situated
anywhere in the region of .the head an_d
neck. For small sized, mobile, metastatic
lymph nodes on one side of the neck, the
treatment of choice i5 a radial neck dissec-
tion. However, experience has re\{ealed
that when there is gross metastatic disease
in the lymph nodes situated heneath the
posterior belly of the digastric _muscle
(Diag. B No. 3). in spite of a metmylous
neck dissection, recurrence of the dlseas_e
is frequent. When there are metastatic
lymph nodes in the supraclavicular region
the chances of a permanent cure are re-

mote. (Fig. 1-a) indicates that cervical

Fig. 2-A.
TATA MEMORIAL HOSFITAL, BOMBAY
DISTRIBUTION QF CERVICAL METASTASES

IN 300 CASES
OF OROPHARYNGEAL CARCINOMA

168 Cases had Bilateral Cervical Meiastases

metastases from oral carcinomas occur
more often, than not, in favourable posi-
tions to effect a cure by a radical neck dis-
section. Compared with other sites the
prognosis of carcinoma in the oral cavity
is quite favourable, provided the disease is
not in an advanced stage.

(Fig. 2} is constructed on the same basis
as the previous one. It brings out certain
facts in their true perspective. Carcinomas
in the region of the oropharynx are well
known for their high degree of malignancy
and rapid growth, both local and metas-
tatic. So rapid is the rate of growth in
some of the carcinomas which arise in the
base of the tongue, tonsils and the fauces
that sometimes, in a matter of weeks the
end proves fatal. The lymph node metas-
tases in the neck also follow a slightly dif-
ferent pattern from those of the oral cavity
(Fig. 2-a). The posterior and superior
groups of lymph nades are often affected,
particularly the superior group of the deep
cervical chain. Although carcinomas of the
soft palate and the pharyngeal wall are not
so rapid in growth, yet in them the cervical
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Fig. 3.
CARCINOMAS OF THE HYPOPHARYNX
TATA MEMORIAL HOSPITAL, BOMBAY

TOTAL — 2160
(1941—1950)

Fig. 3-A.
TATA MEMORIAL HOSPITAL, BOMBAY
DISTRIBUTION OF CERVICAL METASTASES

IN 500 CASES
OF HYPOPHARYNGEAL CARCINOMA

metastases occur early and more frequently
and follow the pattern observed in carci-
nomas of the base of the tongue and the
tonsil. The very high incidence of carci-
noma of the base of the tongue lends food
for thought and serves as an incentive to
a research worker. Why is the disease so
common in the base of the tongue 7 As vet
we have no answer to it ; but we do know
that it occurs most frequently in Hindu
Gujerati males. The inaccessibility of
structures in the oropharynx, together with
the highly malignant nature of the carci-
noma and its local and cervical spread,
render surgical procedures impracticabls
and inefficient to contro! the disease. Once
in a way a surgeon may be able to eradi-
cate an early carcinoma in the oropharynx
by the use of a scalpel or a thermo-cautery,
but this would be an exception and not the
rule. Radiotherapy is the treatment of
choice for carcinomas in the region of the
oropharynx. Moreover, the position of the
primary disease and the cervical metas-
tases is such that both of them could be
treated simultaneously through suitabls
external ports of radiation.

143 Cases had Bilateral Cervical Metastases

(E_‘ig. 3) represents the distribution of
carcinomas in the hypopharynx. The latter
is made up of a group of structures called
the epilarynx situated in the centre, with
a pyriform fossa on either side and the
phax:yngeal wall behind. Hypopharyngeal
carcinomas are compuosed of well differ-
entiated sgquamous cells and are less rapid
in growth locally. They almost resemble
thqse which arise in the oral cavity. It is
evxdgnt from (Fig. 3) that 70 per cent of
carcinomas in the hypopharynx are located
in ane of the pyriform fossae, a treacher-
ous spot for cancer to occur. The disease
develops and grows silently without any
symptoms and because of rich lymph drai-
nags the cervical lymph node metastasis is
often fthe first sign. Hypopharynx is a
narrow  structure and the malignant
disease, in a short space of time, creeps
over to the opposite side giving rise to
bilatleral cervical metastases. This fact has
an important bhearing on the mode of
therapy. A carcinoma which has already
spread far and wide to the superior group
of the deep cervical chain is considered
unsuitable for surgery: more so, if the
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DIAG. A
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DIAG. B
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tic spread is bilateral (Fig. 3-a).
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2?itgzlarvngeal carcinomas deserve a brief
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ADVANCED AND 1NOPERABLE
STAGE.

discussion. They are slow in growth and
give rise to symptoms early in the course
of the disease. Situated in the central part
of the hypopharynx and being in intimate
contact with cartilagenous structures they
are difficult to be treated with radio-
therapy. Necrosis of the cartilage with
severe pain is the commonest complication.
In an attempt to avoid this complication
some surgeons advise total laryngectomy.

Attempts have been made by ohservers
to stage the spread the disease in the
regions of the oral cavity, the oropharynx
and the hypopharynx; but none of the
methods suggested so far have met with
unanimous approval., The reasons are that
they are either too complicated and time-
consuming for a busy clinician or that they
are incomplete in certain important de-
tails, Since these carcinomas ars extremely
common in our country it is but natural
that we are in a more suitable position to
suggest a simple, practical method of
staging the disease.

The following requirements are mosi
essential for the purpose of staging the



F ] THE INDIAN JOURNAL OF SURGERY

DIAG. C

SIZE AND EXTENT OF THE METASTASES (M)
Ma. Metastatic mass less than 1} cms.
in diameter.
Metastatic lymph nodes mobile.
Early and operable stage.

Mb, Metastatic mass less than 3 cms.
in diameter.
Metastatic lymph nodes moderately
enlarged and pot fixed.
Moderately advanced yet operable
siage.
Mec. Metastatic mass more than 2 ems.
in diameter.
Metastatic lymph nodes hard and
fixed.
Advanced and inoperable stage.

STAGING OF THE DISEASE

Chimical
Siage I—PA-M
PB-M

Clinical

Stage 1[--PA+1 or2ordor4orbortoriMa
PA+lor2orlordor§ordoriMb
PR+lor2or3ordorsoréor?Ma
PB4 or 2 or 3 0r4 or 5 or 6 or 7 Mb

Chinical
Stage [[[—PA+lor-or§ordotborfor 7 Mc

PRB+lor2or3ordorsoréor?Me
PC+lor2ar3ordorsorgor M
PC+lor2ardordorSoréor7Ma
PC+lor2or8ordorbortor?Mhb
PC - M (Rare)

Bilateral Cervical Metastases,
Distal Metastases.

disease : First an accurate estimate of the
size and extent of the primary growth is
obiained by using the symbols PA, PB and
PC as indicated in (Diag. A}. Secondly,
the position of the metastases in the negk
is indicated by numerals 1to7 as in

(Diag. B)j. The importance of the site of
metastases in the neck has already been
fully discussed. Lastly, the size and extent
af the metastatic mass in the neck ig de-
noted by Ma, Mb and Mc as in (Diag. C).
A combination of these symbols gives the
clinical stage of the disease,

In clinical stage I there are ne known
metastases anywhere in the body.

The clinical stages are indicated in the
arcompanying diagram.

It will not be out of place to mention
here some of the objections raised against
this method of staging :

{1) That all anatomical structures arve
not of the same size.

(2) That same anatomical structures
vary in size in different ndi-
viduals,

{3) That associated inflammation may
give a false impression of the
size and extent of the lesion.

(4} That palpable cervical lympn
nodes may not be metastatic on
histological examination,

Qur answer to these objections is thm
in 2 clinical method of staging the disease,
a small percentage of error is bound to

creep in and experience alone could mini-
mize this error.

From this short paper it is quite evident
that a uniform classification is most essen-
tial. It enables observers to colieet data in
a upiform manner which permits accurate
comparison. The marked difference in the
incidence of the disease in different ang-
iomical sites gives food for thought ang
research, The grouping of carcinomas
presenting identical biological behaviour
proves to be of great value in teaching the
students who are interested in Oncology
and in planning out a uniform line oi
treatment. Such a classification also helps
in the prediction of prognosis. Lastly, un-
less the disease is accurately classified in
siages a proper evaluation of a particular
mode of therapy cannot be oblained.
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URINARY CALCUL1 AND THE METHOD OF THEIR FORMATION
by L. B. JOSHI, Poona.

Urinary calculi, an extremely o.ld pro-
blemn, still remain a mystery, particularly
regarding the etiology.

My last paper on the subject shoynre'd that
the percentage of urinary calt;Uh in t_he
population of = locality varies directly with
the percentage of temporary hardness of
water in the area.

The present paper is a study of ths
architecture of the calculus. T!’le standar_‘ds
and specifications of the building material,
their designs and methods of construction,
are considered.

Inorganic cell contents in plants :

Urinary calculi occur in all vertebrates,
and we get struciures allied to urinary cal-
culi, even in plants. These are neither
called caleuli nor do they have any patho-
logical bearing like urinary calculi,

Oxalates in plants:

Caleium Oxalate crystals are seen in
plants, They display themselves in differ-
ent patterns. The envelope shaped erys-
tals, the dumbell formed cystals gnd th_g
long or short needles are all _fmmd in vari-
ous plants. Like crystals in the caleuli.
these plant crystals remain unchanged on

drying.

Non-living irorgatiic cell contents in plants
(Fig. 1):
1. Raphides:— Composed of calcium

oxalate. These are needle §haped and arz
freely situated or enciosed in a sac,

These dissolve in HCI only, and qo
not dissolve in acetic acid.‘ Eound in
leaves of Nerium, Arum, Pistia {water
plant}.

2. Sphaeraphides : — Cqmposed of ral-
cium oxalate. These are w-l‘-h smooth sur-
face, i.e. simple, or with spiny surface, ie.
compoeund.

These dissolve in HCl only, and do
not dissolve in acetic acid. Found in
petiole of Begonia leaf.

3. Cystolith:— Composed of calcium
carbonate. It has got a stalk of organic
material, cellulose. It looks like a bunch
of grapes, with a spiny surface. It dis-
solves in HC] with evolution of bubbles,
and also dissolves in acetic acid. The stalk
however remains. Found in leaf of India
rubber plant (Fiscus Sp.).

Caleuli can be produced in experi-
mental animals and the crystals, in the
laboratory.

Erperimental production of calculi in labo-
ratory animals -

{a) McCarison? working on whits rats
showed the relation of urinary calculi to
vitamin A deficiency. In the present work,
calculi failed to develop, unless the diet,
deficient in Viiamin A was supplemented
by excess of absorbable caleium,

{(b) Rasenow ** selected bacterial strains
from patisnts with urinary caleuli, and

7 Friswalic

s e Rarhld es
Fig. 1.
Oxalate Crystals in plants.
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Fig. 2.
Green grass and 1 gram of Oxamide daily.

us:d dogs for his experiments. The bacte-
rial strains were injected intravencusly, or
were implanted in the tooth socket. Thes:
animals developed urinary calculi,

There were difficulties in repeating this
experiment. Organisms from caleuli proper
are dead, and do not grow. Implantations
of selected bacteria in the tooth sockeis
were performed on three dogs and intra-
venous injections were given lo six pups.
These animals were fed on normal diet,
and were killed six months later. On post-
moertem, there were ns calculi.

{c) Greta Hammerston, Ebstein, Keyser
produced oxamide calculi in rabbits. This
work was repeated, Metabolic cage was
used for the collection of rabbits’ urine.
The diet of one set of rabbits was green
grass and 1 gram of oxamide daily. The
other group had 2 grams of caleium lactate,
Vitamin D, 1 gram of oxamide, besides
green grass. The first group remained un-
affected by the poison (Fig. 2). The health
of the second batch deteriorated and they
passed oxamide gravel in the urine
(Fig. 3).

Deficiency of wvitamin A or excess of
vitamin D devitalizes the mucosa of the
vrinary tract. The mucosal injury proba-
bly provides the protein (colloid) required
for the formation of calculi.

Fig. 3.
Green grass, 1 gram of Oxamide, excess of
vitamin D, 2 grams of Cal. Lactate daily.

Attempts to prepare calculi in a test
tube have not been successful. Crystals
like thoss in the caleuli and in the urine
have been prepared in the laboratory.

Preparation of calcium oxalate urinary
crystals in the laboratory :

Dr. Junnarker (Assistant Prof. of Path.,
Med. Ccllege, Poona) detected an envelope
shaped crystal on the hemocytometer plat-
form.  This accidental finding suggested
the method of preparing the crystal.

A drop of 1’ oxalic acid is added to a
drop of fresh blood from a Wintrobe bottle.
Under high power the envelope shaped
crystals can be watched as they develop.
Stale blood from a Wintrobe bottle gives
few crystals and none after 48 hours
standing. Using unaltered venous blood.
fine amorphous powder forms instead of
the crystals.

Serum can be used in place of blood.
Addition of potassium or ammonium oxa-
late has always to precede the oxalic acid
f(?r the formation of the crystal. Acetate or
bicarbonate can be used in place uf oxalate
of potassium or ammonium. Oxalic acid
probably converts the acetate or bicarbo-
nate into oxalate.
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The crystals for their formation have to
withdraw calcium ions from the blood.
Urine, cerebrospinal fluid, blister fluid are
protein free filtrates of blood. Crystals can
be prepared with ease from these fluids.
Apparently, dissolved calcium in the blood
is available for the formation of the crys-
tals. From amongst the solutions of vari-
ous strengths of oxalic acid used, 4 to 1%
gave the optimum size and number of
crystals. Mo conclusions could be drau{n
regarding the optimum pH valus. Very big
and numerous crystals develop at 37
degrees centigrade.

Crystals so prepared and thcse occurring
in the urine disintegrate on drying, or by
bacterial activity. These can be preserved
in solutions kept sterile with some anti-
septic.

“Urinary caleuli are agglomeration of
crystals held together by a cement sub-
stance.” “The crystals which form the
caleuli are the crystalline form of sub-
stances normally found in solutions in the

urine.” ¥

Calculi grow in spite of infection, are
unaffected by drying for years, and defy
all human efforts at dissolution. Structures
of resistant character cannot be built with
bricks of unstable crystals.

Preparation of calcium oxalate crystals as
in calculi :

Rainy, in 1865, and later Ord an;l
Shattock 12 did the priginal work 0n1lh.1s.
problem. They established that colloid
matter modifies the crystalline morpho-
logy. Ord shewed that the non—:oalescgnl
crystals of calcium cxalate could b- varicd
10 the coalescent form according to the
ameunt of colloid and the salt presznl.
Shattuck showed that the coalescsnt‘forms
formed the structural unit of calculi,

Shattork allowed caleium chloride_to act
on the cxalic acid through the m_edmm of
gelatin in a test tube. It was dd’ﬁm}]t tq
;-epeat the experiment, with gelatin as
medium and egg albumen ~was used
instead. The crystals described by the

2

criginal authors devzlop:d in a few weeks,
A study of the morphology and the optical
properties of these crysials, shows that
these are caleium oxalate monohydrates
(Fig. 4).

Crystals from cultures of fungi:

Calcium oxalate crystals can be pre-
pared with the aid of fungi. Penicillium
Notatum and Aspergillus Niger produce
oxalic acid as an excretary product.

These fungi were grown on Richard's
medium.

Richard’s Medium :

KNO, 10 gms,
(potassium nitrate)
K.HPO, 5 gms.

(potassium hydrogen phos-
phate monovalent)

Mgs0, 2.50 gms.
{magnesium sulphate)

Sucrose 50 gms.

Distilled water 1000 c.c.

In the present work calcium phosphate
was used instead of potassium phosphate
and glucoss in place of sucrose.

Three month old cultur:s showed the
envelope shaped crystals of calcium oxa-
late dihydrate (Fig. 5). Six months later
the culturzs died out but the crystals
which had grown to some size had fused
together and could be seen with the naked
cye,

Fresh cultures were grown and other
constituents added. The additicn of urea
and hippuriz acid helped thz formaticn of
orystals. They grew more luxuriantly and
larger in size than in the flasks without
these additions.

Bacillus Pferfaralis Whilmori grown in
broth produces calcium oxalate crystals.
Formation cf crystalline matter in the cul-
ture media is not a special property of the
above mentioned organisms. B. Coli for
instance deposits calcium carbonate crys-
tals, as the medium becomes old (Figs. 6
and 7).
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Fig. 4.
Caleium oxalate monohydrate in Egg albumen.

Fig. 6.
B. Coli culture.

Penicillin  gets its oxalic acid from the
glucose supplicd in the medium. Oxalic
acid in the urine comes frem the oxalates
and ascorbic acid metabolism. The (wo
processes bear some resemblance.

Crystals built by fungi differ from thos=
prepared by mixing oxalated blood and
oxalic acid. Those derived frem the fungi
are stable on drying, do not disintegraie by
any infective process and have been kepi
on a dry microscopic slide for over a year
without any change. Crystals forming the

Fig. 5.
Envclop Crystals in cultures of Penicillium
Notatum.

Fig. 1.
Crystals of Caleium Carbonate in the
B. Coli culture.

stone in the urinary tract must have some
such origin,  Association with proteinous
matler during the dcvelopment appears to
be essential for the stability of the crystal.

Optical study of stones :

Petrology, a study of calculi with
polarised light, is a routine procedure in
Geology. During the last 25 years a simi-
lar study of wurinary calculi has been
carried out by several workers. Keyser 4
of US.A in 1923 wrote his paper on the
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Fig. 8.
Salivary Calculus.

subject. Nakano?® in the same year des-
cribed the crystals. M. Pillay? of France
1927, in his article showed pictures of
stone sections containing calcium oxalate
as seen in polarised light.

J. A. Randell™ in 1942 described the
mono- and the dihvdrates of calcium
oxalates.

Prien and Frondel 1 carried out detailed
study of the optical properties_of c.rys_ta]s.
They give the data of refractive indices,
cleavages, extinetion angles, etc.

Very little work has been done on the

method of development of the crystals and
the structural details of the stones. Amor-

phous calculi cannot be studied by
polarised light as they are isotropic
{opaque when studicd with polarised
light). Many urinary phosphatic stones,
salivary calculi, rhinoliths fall in this cate-
gory {(Fig. 8). Biliary calculi are usually
isotropic. One specimen of biliary caleulus
revealed lcng needle shaped erystals
arranged in spherizal shape as a big sheet
{Fig. 9 and 9-A}. No attempt has been
made here to ascertain the chemical nature
of this stone as the present study was pri-
marily for urinary caleuli.

Crystals in the urinary caleuli :

Oxalates : Calcium oxalate monchydrate
and dihydrate can be recognised in crushed
specimens (Fig. 10). A third type of oxa-
late crystal was noted, in association with
uric acid stone. It resembles the dihydrate,
but the cones on the ends are markedly
elongated (Figs. 11 & 12). It may be the
trihydrate described by some workers.
Glassy crystals and microcrystals are
fairly common.

Phosphates : The house top crystals
could not be identified in crushed speci-
mens or in the stones. Needle crystals,
strewn without any order, present a
rough granular appearance (Fig. 13).

Spherulites (spherical arrangement of
needles): These appear like stars in sec-

Figs. 9 & 9-A.
Biliary Caleulus.
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Fig. 10
Envelop form crystals in crushed gravel
from urine.

tions and are fairly common. Sometimes
these star spherulites are coloured. Micro-
crystals and ammorphous forms are seen.

Uric acid: These appear in the calculi
as plates, long needles, and granules

(Fig. 15).
Uric acid and urates cculd not be identi-
fied by the optical study.

Any of these above mentioned types of
stone may bz of amorpheus type.

Growth of crystals in the caleuli:

Crushed gravsl of oxalates shows how
the envzlope shaped caleium oxalate dihy-
drate crystals arrange themsslves mathodi-
callv as in well built masonry. The

arrangement can be imitated by models, as
the same depends on the morphology of
the crystal. Similar arrangement is seen

in the oxalate crystals in plants or in those
derived from fungi.

The crystals of mono- and the dihydrates
shcw growth banding or zoning., (Thes:
are rings showing how the crystal has
grown.} (Figs. 16, 17 and 18).

The oxalate stones in some seotions
reveal twinning of the erystals (Fig. 19).
Th: crystals may show paralle]l growth
{Fig. 20). This shows that the grewth is
according fo a plan.

Transformation of the oxalates from gne
to the other type deces not occur in the
calculi. A crystal of dihydrate way be
surrounded on all sides by crystals of
mcnohydrate and vice versa (Figs. 21
and 22).

Laboratory experiments suggest that the
formaticn  of mono- di- or trihydrate of
caltium depends on the amount, and the
nature of protein medium, in which the
crystallization orcurs.

Needle shapes are the ecarliest attempt
by nature in the process of erystallization.
Phosphatic crystals are small needles and
thess of urie acid are long ones. The phos-
phatic  needles  arrange themselves  in
spheres  and  are  called  spherulit:s
{Fig. 14). The uric azid spheres are largs
and in seetions appzar as fan shuped or as

Figs. 11 & 12
Third type of oxalate—7 calvium oxalale trihydrate ?
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Fig. 13.
Needles of phosphates strewn.

rigp. 15

Uric acid plates needles and granules.

a S E
cones ov as spheres. 1o th> naked ey

(Fig. 23}.

Grouping and arrangement of crystals in
the stomes:

Ozxalates : The moneo and ths dihydrates{;
may streteh aecross the field in the fc:rgx_ 0.
a well designed column constructed by 2a
good mason (Fig. 24).

Fig. 14.
Sherulites of phosphates,

Fiz. 1¢.
Zoning in Calcium Oxalate Dihydrate.

The ocxalate erystals may spread as
sheets of random masonry (Fig. 25).

The glassy crystals may spread across
the fizld withcut any sort of plan (Fig. 24).

Uric acid : Thess crystals arrange them-
selves as spheres of large or small dimen-
cions, and may appear as cones or fans as
geen in the sections. In the centre are the
plate crystals. Outside the plate crystals lie
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Figs. 17 & 18
Zoning in Calcium Oxalate Monchydrate.

Fig. 19. Fig. 20.
Twinning in Oxalate crystals. Oxalate crystals showing parallel growih
win,

) Fig. 21. Fig. 22
Caleium oxalate dihydrate surrounded by Calcium  oxalate mom;hydrau- in th
monochydrates. midst of dihydrate. " the
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Fig. 23.
Circular or fan shaped pattern of Uric acid.

Fig. 25.
Crowded crystals of oxalates with phosphates
in the crevices.

a-anules

the needle shaped crystals and the ¢
lic at the periphery. These granules are
probably the needles seen in transection.
One sphere of uric acid pattern may over-
lap the other or a fresh one may start right
in the midst of another. The length of the
needles seems to have some limit. When
this limit is reached a fresh unit starts. The
overall appearance seen in seclions is ol

arcades (Fig. 26).

Colloids in Urine :
“ Much importance has been attached to

colloid crystalloid imbalance® as a cause

_ Fig. 24.
Zoning of oxalates in the shape of a column.

Fig. 25-A,
Sand stone for comparison,

of renal stone—a theory pronounced many
years ago. The urine is a supersaturated
solutgon and the erystalloids are held in
solution, becauss of the presence of protec-
tive colloids. ..... ”

Validity of the above hypothesis a
doubtful frcm the ease, with‘whiflfe?l::-
crystals can be prepared in the laboratory
from blood, serum, cs.f. or blister fluid. '

Colloids in urinary calewli — Colloid as a
cement substance :

The calcium oxalate dihydrate can be
prepared in the laboratory, from normal



16 THE INDIAN JOURNAL OF SURGERY

Fig. 26.
Arcades of uric acid.

urine, without any chang? in the urinary
colloid. It is stated that * the precipita-
iion of the crystalline bodies is not alone
sufficient to form a calculus but it is one
factor in the production of the calculus.”
Urinary calculus has been defined as “an
agglumeration of crystals held together by
a cement substance.” '€

In mucin, (a reversible colloid), quanti-
ties of triple phosphates are entangled.
“ Plugs of this matcrial are formed and
passed in the urine. These masses do not,
after a lapse of months, form calculi.” For
this purpose an irreversible colloid is

required. Fibrin is the irreversible colloid
that may occur in the urine, in inflamma-
fory condition.1*

If th2 colloid was acting as a cementing
substance, separate stones in the kidney
should coalesce. But this does not occur.
We have seen that the crystals going to
form the calculi are essentially different
from those found commonly in the urine.
the difference being their stability, ie.
capacity of holding their form and shape
in dry condition. The prctein or the col-
loid matter from the fungi or from ths
medium of egg albumen provides this
essential protective factor to the crystals.
Probably urinary protein {colloid) pro-
vides the same factor,

Assessing the amount of colloid in a
stone is an extremely difficult problem.
External appearance can be deceplive,
{e.g. Fossil stones Fig. 27). Colloids and
amorphous materials are isotropic and
cannot bz distinguished by polarised light.

Colloids in the calculi are proteinous
and so are the uric acid and the urates.
These facis increase the difficulty in esti-
mating the colloids in the calculus.

If the colloid was the cementing sub-
stance it must be present in every section
of a stone. However the amount of colloid
substance in stones is exiremely variable.

Fig. 27.
Fossil stone.
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Fig. 28.

Long uric acid needles crossing the
colloid rings.

In some sections of the calculi the colloid
is almost non-existent, and in others it is

abundant.

Concentric Rings of Colloids :

The colloid arranges itself in concentric
rings. The phenomenon of concentric ring
formation is common in many geological
substances, such as agate. When a solution
of salt is brought in contact with a gel it is
precipitated in a series of rings instead of
in a uniform manner, ... These rings are
called Liesegang © rings. This is a process
that oceurs in precipitation. The observa-

-

4‘ x ;
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W,
r‘:a
<.
o
[

Fig. 29,
Phosphate needles crossing the colloid rings.

3

tion about precipitation cannot be held to
be true for crystallization,

We find that the crystal structure and
pattern continues to grow unhampered
across the rings of colloid. This happens
in case of phosphates, uric acid, and oxa-
lates of all kinds (Fig. 28).

In the case of phosphates the strewn
granules pass right across the colloid rings.
The spherulites are seen right in the midst
of these rings or outside them. The strewn
granules of phosphates too are no respec-
tors of the rings (Fig. 29).

The glassy sheets of oxalates both of the
mono- and the dihydrate variety stretch
across, invading the colloids and engulfing
them (Fig. 30).

Relation of colloids to urinary crystals : 3

When the stone forming mechanism is
present, when crystals are being so depo-
sited by infection or colloid disturbance
that they tend to fuse.... A drag net of
fibrin is supposed to be catching the fish
in the form of urinary crystals. Such an
occurrence does not seem to be true, The
zoning, the twinning, parallel growth and
the micro-crystals tell a different story.
The lay out and the patterns studied are
also significant. These facts prove beyond
the shadow of doubt that these crystals
develop at the site where they finally lie,
and grow in that position.

Fig. 30.
Calcium oxalate crossing the colloid rings.
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18G, 320G

271G Dumbell Gravel

Fig. 31.
Optical studies of stones seen in nature.

Stones in Nature :

Crystallization in stones seen in nature,
depends on the percentage of crystallizing
material, viscosity of medium, and the rate
of cooling, Glassy material often appears
on the surface when the cooling is rapid
and the viscosity of the medium is high.
Well formed crystals occur when the cool-
ing is slow and the viscosity is low. Fibrous
structures are forms which are between
the glassy type and the well formed crys.
tals in the process of development,
Spherulitic structure is simultaneous crys-
tallization of fibres with radiate arrange-
ment about a common centre. It may be
a complete sphere or a small sector of a
sphere. Spherulites may vary in size from
microscopic dimensions to glant sizes.
Microcrystals occur when crystallization is
rapid. Twinning and zoning are methods
of crystal growth. Concretions develop if
the material clusters round a central
nucleus (Fig. 31-G).

The characters mentioned above ar:
common in stones seen in nature and in
the urinary calculi. The method of stonc
building must therefore be similar in both
-¢ases.

SUMMARY

i. Unhealthy mucosa and excess of
.calcium are both required for the experi-
anental production of calculi.

2. Crystals seen in the urine are un-
stable and are not the ones that go to form
the calculus.

3. Crystals of the calculi are stable and
develop in the presence of some protein
matter.

4, Both the crystals of the calculi and
the urinary crystals can be prepared in the
laboratery.

3. Formation of urinary crystals has no
relation to colloid crystalloid imbalance.

6. Calculi are not agglomeration of
crystals held together by cement sub-
stance.

7. Crystals in the calculi develop ai the

site they finally lie and do not come from
vutside.

8 Colloid material (protein) gives sta-
bility to the developing crystals in the
calculus.

9. Colloid is an inclusion in the stone.
10. Growth of the stone is not chythmic
kut it is a continuous process,

CoNCLUSIONS

Old ideas regarding the genesis of uri-
nary crystals and the urinary caleuli
appear to be unsound. The process follows
the same physico-chemical rules observed
in the laboratory outside the hody.
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PANCREATICO-DUODENECTOMY FOR CARCINOMA OF
THE HEAD OF PANCREAS

by A. K. SEN, TAPAS DAS GUPTA and H. PYNE, Calcutta.*

Introduction :

Pancreatico-duodenectomy for carcinoma
of the Pancreatico-duodenal region is
known to us since the days of Halsted
(18993, when he resected a segment of the
second part of the duedenum and a portion
of the pancreas for ampullary carcinoma.
His patient died after six months.  Since
then search for a radical surgical proce-
dure is being continued and in the early
part of this cenlury many a surgeon pro-
posed different technigues for radical sur-
gery of the pancreas.

Much of cur present knowledge con-
cerning surgical management of remaoval
of carcinomas from ampulla-papillary
region and head of the pancreas is due to
the brilliant American surgeon Allan
Whipple. Since Whipple’s description
(1935) the operation of pancreatico-duo-
denectomy has been widely used for carci-
noma of the head of the pancreas and also
for ampulla-papillary region. Enthusiasm
has been somewhat restrained by the poor
result of the operation and there are some
who feel that the operation is not worth
the trouble. But recently longer survival
rates are being reported—in fact Alexander
Brunschwig who is the first surgean to
perform successfully an extensive resection
of the pancreas along with th: duodenum.
has in 1952 reportsd 3 cases with survival
of more than 5 years; survival reports of
similar duration are being published in
literature from all parts of the world.

In this paper it is intended to describe a
case of extensive pancreatic resection in
carcinoma of the head and neck of the
pancreas with usual reconstructive proce-
dures and a routine follow up of ahout
two and half years. The main alin is to
establish that in selected cases, even in

* From the Department of Surgery, R. G. Kar
Medical Colege, Calcutta.

Indian patients who are by far at a lower
nutritional level than western patients, the
Prognosis is quite good after this operation
and the result is quite encouraging and the
method worth a trial,

CASE REPORT

8D, a man aged 40 years was admitted in the
R. G. Kar Medical College Hospitals on §-9-1933
with a history of acute pain in the epigastrium
and right hypochondrium radiating to the hack,
for 4 days. On enquiry about the past history of
iflness, a history of chronic pain in the righi
hypochendrium for the last 2 years could be
ascertained. The pain was more or less colicky
in nature and did not show any relevant relation
with the patient’s meal habits. During the first
phase the pain was usually relieved by means ol
induced vomiting. The patient did not give any
history of jaundice nor did he have any icterus
during the course of examination.

On clinical examination — A firm, tender in-
definite lump could be palpated below the right
costal arch, OQutlines were not clearly marked.
shape being oval with 2" x 1” in size. The ten-
derness in the region was so marked that on
touching, the paticnt had severe pain. Entire right
hypochondrium was rigid and not moving with
respiration.

On the basis of clinical examination a probable
diagnosis of a leaking ducdenal uleer with loca-
lised abscess formation was made and the patient
was kept on conservative treatment. With the
decision of keeping the patient on a conservative
regime the wusual hospital investigations were
made, Blood examination did not show any leuco-
eytosis but the icteric index was on the borda
line -~ 6.0 units, Urinalysis showed increased
sp. gravity (1036) and plenty of phosphates.

The patient kept on improving and on 10-9-'33
# gruel meal fractional gastric analysis was done.
The results of the analysis were reasonably within
normal Jimits.

But an 17-9-1953 there was a sudden sct back.
The patient again had the same attack of pain and
this time the pain was associated with melaena.
This acute phase pevsisted for 3 days and sub-
sided.

Radiological investigations of the gastro-intes—
tinal tract and gall hladder f{ailed 1o show any
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pathological lesion. Failing in all these laboratory
investigations, an exploratory }aporotomy Was
planned. The patient was revived as far a3
possible and on 28-10-1953 one of us _(A.K.S‘ )]
performed the exploration. On opening the
abdomen, the entire head and neck of the pan-
creas was found to be involved by a hard mass
of the size of a big orange, adherent 1o the adja-
cent parts of the duodenum. Gall bladder was
found to be normal.
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Fig. 1.

A diagram showing the area of involvement
by Carcinoma.

The growth was found resectable. The superior
mesenteric vessels were not jinvaded. The surgiun
and the patient, being not prepared for sucf;{
radical surgery, the operation was postponed  for
a further date.

j and no
The growth was apparently a careinoma o
biopsy was done with the idea that it might in
vade and extend to the entire abdominal cavity.
Pre-operative preparation :
d 1o describe in detail the tgl‘e-—
i 5 : in this case, as thesc
operative measures adopted in :
hg‘:re been fully and‘ luc:‘dly dl‘st:usswa-icrll alc:]»):
Brunsehwig in his book ggf';t):al s:égg;y o
-anced abdominal cancer a ; y
g:mh in his book on " Surgery of mcreatlc _ner:o
lasms (1954)". The only intentlon_l_)erel is o
E)c‘]s‘ane's attention 1o the poor nmntmtnahisf:ry
in Indian patients associated }vnh a D'Ié'lskin oy
of suffering from so many diseases, Ta regimen
into view the prolonged pre-operative yegime
can be explained. In India all‘ patients \{urdo b
mit to such radical surgery. will be consi ereove;
‘Poor Risk' subjects in the west am:lf n:.o:z ove
in Bengal, malaria being a commﬁn'_ ea uintsloul
cial care for the liver, as Brunschwig po

It is not intende

in extensive operations, should always be taken.
In our case all possible precautions and care were
taken and the Hb was raised from 40% to 53%
before the radical surgery was performed.

The patient being reasonably prepared the ope-
ration was performed on 7-11-1953 by one of us
(AKS).

Operative technigue :

The abdomen was opened through the scar of
the previous operation and the scar was excised.
A preliminary re-examination of the head of the
pancreas was made. Then the actual operation
was started :—

{1) The adhesions on the region of Ri. colic
flexure were resected.

{2) Transverse mecocolon was incised and
the colon retracted down.

(3) A paraduodensl incision was made on the
peritoneum and the first part of the
duocdenum was mobilised along with the
pyloric part of the stomach. The part
of the stomach between the antrum and
the duodenum was resected.

(4) Suverior pancreatico-duodenal artery was
dissected, caught and transected,

(5) The second part and the third part of
duodenum were mobilised,

(6) The bile duct was transected at the supe-
rior border of the duodenum avoiding
the spilling of hile into the peritoneal
cavity.

(7) The colon was kept retracted downwards
and a part of the body and neck of the
pancreas was mobilised taking care of
the superior mesenteric vein and artery
and splenic and hepatic arteries.

{8) The head of the pancreas was then maobi-
lised taking care of the portal vein. The
formation of portal vein by the junction
of superior mesenteric and splenic veins
was demonstrated.

{9) The body of the pancreas about I lateral
to the neck was transected with special
care to the main pancreatic duct, which
was dissected and ligated with catgut,
turned rcound and cut.

{10) The cut surface of the body of the pan-
creas was sutured by matiress sutures
by means of catgut to exert firm com-
pression and occlusion of several minor
ducts.

(1t} The third part of the duodenum was fully
mobilised, cutting the ligament of
Treitz, which helped the mobilisation
of the duodeno-jejunal flexure,
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Fig. 2.
Surgical speeimen of the mass removed.

(12) The ftransection of the duodenum wus
done about one inch distal o the duo-
denojejunal Rexure.

The transection permitted cnmasse removal of
the head, neck and part of the body of the pan-
creas, entire duodenum with the Jower part of the
stommach and an inch of jejunum and the sur-
rounding lymph nodes.

The mass being removed, reconstruction was
done as follows : —

43! Tlil_e intestinal stump was closed an usual
ines.

{2} A Gastro-Enterostomy on usual lines was
done.

(3) A cholecystogastrostomy was done.

{4) A choledocho-jejunostomy was done with
meticulous care.

{5) An Entero-enterostomy between the effe-
rent and afferent loops of jejunum
(distal to the chaledocojejunostomy )
was performed below the level of the
transverse mesocolon.

(6) The abdomen was closed as usual, leaving
a cigarette drain in the raw area.
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) Fig. 3.
Diagramatic representation of our technigue.

During the entire pericd of operati

' peration, total
amount of whole blood transfused was 15300 c.c.
and plasmosan 500 cc.  So a total of 2000 c.e
fluid was transfused. -

"Ijhe specirqen lremoved was sent for histopatho-~
logical examination and the report revealed il to

be a case of adenocarcinoma of the head of
panhcreas,

Post-operative management :

It is again not intended ta give in elaborate
detail the management. The principles governing
such management have been discussed by various
authors, and we iollowed them in their essential
features, only with slight medifications which are
essential under Indian conditions. -

The salient features of the first part of the post-
operative period has been summarised in the
attached table along with relevant laboratory
investigations which governed the prognasis.

(See Table 1 in next page).

Stool — As this forms ohe i

_ of the most impor-
tant features for consideration after pancreagzn-
duodenectomy, this is being described separately
from the table. First formed stoo! was passed on
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Fig. &
Photomicrograph.

_11-1953 {ic. 8 days after operalign). This was
:)ile bulky and [rothy quantity being small. But
gince then he is vegularly passing stool _abo_ut
2 to 4 times a day and the s‘lool is semisolid,
slightly bulky and pale yerllow in colour. He was
taking normal diet including meat.

As has been already shown in .Table 1, our casc
develpped pantreatic fstula which persisted f_m_
79 days. In the frst month or 50, to_tal quannq-
drained was about 10 oZ. pET day but in the latiel
part it was only 3 or 4 o7

(For composition and properties of fluid see

Table ). -

The depth of the F istula was ascertained :}
Lipiodol in the tract and Barium meal in the
«omach. The tract went right upto the pan-
creatic bed.

i E ic fistula deve-
Inspite of the fact that 3 pancreatic

lopre‘bdpthe skin remained healthy all througcll'l ;nd
the fistula automatically healed on the T3rd day.

ic. on 23-1-1954.

i : dischar hsolutely cured
The tient was discharged
with axraincrease of hody weight by 4 lbs. on

28-2-1954.

Fig. 3.
Photograph of Fistulous tract.

Foliow-nup :

A thorough follow-up has been maintained
since discharge. Patient reported cvery month for
first six months and in each examination urin-
analysis, stool, blood biochemistry with gastric
analysis were done and every item was withir
narmal range.

The patient when examined one year after the
operalion was absolutely cured and was guite
catisfied with the results of the operation, In the
second year, patient complained of indigestion and
mild wasting. On examination a slight glycosuria
0.029% and hyperglycaemia — 135 meg./100 cc.
(fasting level) was found, Other examinations
were normal. Seluble insulin 10 units with stight
restriction of diet was advised. When the patient
reported 4 months ago, he was quite well and
had gained in weight. While compiling this paper
the patient has replied 1o our letter and says he
is well and still the urine is sugar free.

DiscussioN

Sir Berkeley Moynihan in 1926 stated
that ‘ Radical treatment of malignant
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the stool after 24 hours showed only few
meat fibres suggestive of digestion of meat.

F'at absorption studies have been report-
ed by Brunschwig. Whipple, Whitfield,
Gourrevitch and Thomas and their reports
are quite encouraging — on an average it
varies from 80 to 83'.. It appears there-
fore as stated above, that ozclusion of pan-
creatic secretion is quite compatible with
Puman existence. In those cases in whom
there is faulty fa' absorption or frank
steatorrhoea or the like, pancreatin can
help a great deal. Workers at Mayo Clinic
confirm this and report improv:d proizin
and fat absorption with pancreatin. These
are perhaps the cases where heterotopic
pancreatic tissue in stomach and intestine
is not quite marked.

Since normally pancreatic  secretion
passes tn the intestine, so authors like
Cattell and Whipple advocate Pancreatizo-
jejunostomy. Moreover one school says
that unless pancreaticojejuncstomy is done
a pancreatic fistula develops and Dr. Max-
zinninger of Cincinnati (U.S.A.) describes
that in one of his personal cases pancreatic
fistula persisted for about 2 years. The
patient became emaciated and run down
but as soon as the fistulous tract was im-
planted into the jejunum the patient was
cured. Though in this patient there was a
pancreatic fistula yvet we cannot agree with
the opinion that this was due to not anasto-
mosing. Brunschwig in his personal series
of cases has not met with any fistula,
Moreover Brintall has described a tech-
nique after a study of 17 cases, which is
essentially that of Child’s (1944). 1In this
he has performed telescoping of pancreatic
stump into the cut end of the jejunum,
This has been accepted as a reasonably
good method of diverting pancreatic fluid
to jejunum. But even after this typz of
reconstruction Briniall reports formation
of pancreatic fistula in a number of cases.
Of course they automatically sealed off
within a few days. In our case also the
fistula was sealed off automatically but
took a long time of 73 days. The cause in
our case was perhaps due to local infection
of wound.

The presenting features in our case were
a bit different from the descriptions avail-
able in the literature. Qur patient war
admitted with a picture suggestive of a
subacute abdominal catastrophy and never
gave history suggestive of pancreatic neo-
plasm. The diagnosis could only be made
on opening the abdomen. Qccult blood in
stool and aiso melaena are not common
features. One thing stands prominent that
the description of jaundice in cancer of the
hezd of the pancreas can no longer be ac-
ceptad as invariable.

Womac (1952) has described 3 clinical
lypes of the carcinoma of the head of the
pancreas and this classification seems
worth considering : —

(1) Carcinoma originating at the am-
pullary region — the symptoms
appear earlier and the prognosis
is better,

(2} Islet tissue tumours — susceptible
to local extirpation, and if Fune-
tioning the lesion kills the pa-
tients quicker by affecting the
metabolic action.

(3) Carcinoma of the arinous cell —
Jaundice is an important symp-
tom which occurs by invasiom
of the common bile duct, and
here the prognosis is the worst.

Is there a place for pancreaticnduodenec-
temy in the surgzon's riper'ory ? Ther:
have recently been some suggestions that
so extensive an operation is not worith the
trouble, for post-operative survival is very
short. This is a fallacious argument, Pal-
liation is at times the sole aim of surgerv
and though this is not 7 in this case. still
it should be noted that effective palliation
is obtained cven whin life is not prolong-
ed. Sufferings can be avoided by resec-
tion and this operation should be done for
all op:erabls cases.  Furthsrmore Orr
reports that an average survival record is
15 months in all cases after resection and
in palliative measure it is only 4 months.

Whipple (1951) in an editorial review
stated that until an earlier operation was
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possible, *the cures with radical surgery
in ampullary growth will remain few and
in cancer of the pancreas will continue to
be palliative . Soon after this, Brunschwig
reported 3 cases with a survival rate of
more than 5 years after Pancreatico-duo-
denectomy. The largest personal series of
cages is that of Cattell and Warren, who
stressed as did Whipple and others, the
difference — both in operative mortality
and post operative prognosis between
carcinoma of the pancreas itself and that
of ampulla of Vater. The resection-opera-
tive mortalily was 13.6',. Of 38 survivors
of ressction for carcinoma of the pancreas,
only 2 (5'() survived § years or more. Of
28 survivors of ampullary carcinoma 3
(117 ) were alive and well 9 years after
the operation, and 11 (40/) lived 3 years
or more. Reviews by Rodney Smith and
Moore and Young husband (1934) give a
similar impression.

From a review of these cases it becomes
quite apparent, that though the results of
radical pancreaticoducdenectomy are not
very encouraging this can be compared
favourably with some standard results of
operation for cancer at other sites, Oui
case though only vontinuing 2% years after
the radical operation, is living quite well.
He can be reasonably expected to live

longer.

It has become guite evident that if the
diagnosis can be made early and if the pa-
tient can stand the one stage pancreatico-
duodenectomy, it should be done: in 5.11]
operable cases. About the early diagnosis.
Dodd in 1949 wrote “ 1 make a plea that in
cases in which painless jaundice has_ bgen
present for a month or so. the possibility
of carcinoma of the pancreas should bs
considered and a surgical opinion sgught..
The statement merits repetition, as it mdt
cates the correct line to be followed if
cases are to come to surgery early enough
<o that a curative operation may ke per-

formed and the survival rate increased to
more than 5 years.

SUMMARY

Two and half year survival after Pan-
creatice-ducdenectomy in a case of Carci-
noma of the head of the pancreas has been
reported. The operative technique and
the effect of Physiclogical investigations
are described in detail. Also a review of
relevant literature is made.
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APPENDICECTOMY IN THE TREATMENT OF CHRONIC
RESISTENT INTESTINAL AMOEBIASIS

by S. L. MALHOTRA, Bhusaval.

For some years almost every new anii
biotic has been hailed as the drug of choice
for treating chronic amoebiasis but none
has proved ideal. Hargreaves (1945, 1946)
gave encouraging reports of results of
combining penicillin  with  amoebicidal
drugs in resistent cases. He believed that
secondary infection was an important
cause of lack of proper response to anti-
amoebic treatment. Armstrong el al (1950)
reported an immediate cure rate of 94¢,
with aureomycin but the relapse rate was
also hig_h. Most et al (1951) treated 41
cases with aureomycin, terramycin or baci-
tracin and found terramycin superior tu
aureomycin  for immediate  response
whereas bacitracin was only 50°; effective.
However, the relapse rates were very high:
4077 of cases treated with aureomyecin and
terramycin relapsed within 23 months.

Antibiotic mixtures were first reporied
on by Felsenfcld and his co-workers (1951)
and they found a combination of neomyein
and bacitracin most effective. Armstrong
and his associates (1955) reparted on the
combination of antibiotics and other known
amoebicidal drugs. They found a combina-
tion of chloroquine and diiodohvdroxy.
quincline and either chloroquine 100g or
chlortztracyrline residue 4 g a highly effec-
tivs treatmeznt for immezdiatz cur:. Sirgy
(1955) has similarly reported on various
antibiotics and other amoehicidal combina.
tions.

We have bern uxing a combination of
varbars~n:, Diidohydroxy-guinolin:, aur o-
mycin with eithzr rm<tin- or chloregquin:
in resistent cas:s since 1951 and thers i
o doubt that  the immediate  rosul's
are most satisfactory but in our experi-
ence almost 50 of cases relapsed within
a year and required repzated courses. The
importance of self re-infection was streesed
by the writer (949): post-defaecation abju-
tion being responsible for a high rate of

notentially infective fingers. The writer
{1852} also observed that re-infection from
carriers or other sources such as food was
equally important and re-infection whether
with one’s own amoebae or the amobae of
others was the main problem in resistent
cases,

The present report is meant to show that
re-infection may yet be of another type.
ie., re-infeclion from chronic amoebic
ulcers in the appendix and this report
deals with only those resistent patients who
had taken several courses of amoebicidal
combinations and had reached the stage
when they could not remain free from
symptoms  withou: th: aid of amos-
bicidal drugs. The effect of appendicec-
tomy in them has been studied.

MATERIAL AND METHOD

This report includes a personal series of
13 cases. All the patients had chronic
intestinal symptoms of 5 to 10 years dura-
tion.  The diagnosis was based on previous
history, tenderness and thickening of the
coecum, clinical symptems of flatulance.
borborygmi, straining at sto~ls, stool exa-
mination and histo-pathelogy of the excised
appendix.  Sigmotdescopy was done in 4
cases and in none of the patients colonic
uliers  were seen although the histo
pathology of the appendix of all thess case:
showed amoebic ulceration and cysts eaule
b2 démonstrated in 2 of these 4 sigmoid-s
copy cazts. Chuitani ¢t al (1855) have alsc
made a similar observation and have founc
amogbic ulzers in less than 5 per cent o
their cases on sigmoidossopic examination
The role of sigmoidoscopy in the diagnosi
of amosbiasis seems to have been over
stresyed,

Only those patients have been includer
who have had more than 3 recurrences am
who had been at various times treated wit!
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combinations of emetine, carl:.l_arSOne, iodo-
chlorohydroxy-quinoline, duodohydfo'xy-
~uinoline, chloroquine, sulphaguanidine,
sreomycin and terramycin. They all had
thickened and tender coecum and all
>mplained of straining at stools. Most of
iem have had to take either I(.)do.::hloro-
ydroxy-quinoline and aureomycin in pro-
‘acted courses and they kept well so long
s they kept on taking one or the other of
sese amoebicidal drugs. Cysts h_ad been
wund in the stools of all the patients at
ne time or the other in their history ; but
nly two showed cysts before appgnd{ceq-
smy. The reason for this low positive inci-
ence is thought to be due to the use of
moebicidal drugs because t}_\e excised
ppendix in all the cases studied showed

moebic ulcers.
TREATMENT AND FINDINGS

All the patients in this series were s_ub-
ected to appendiceztomy and the ex_msec{.
JFgans Were examined_ h_istmpafholng;cally
or evidence of amoehiasis.  Six of these
jatients were given iodo;hloro-hydrogy-
(uinoline for 3 days immediately precedjng
ippendicectomy. Four of these had b_:E.“
siven in addition a coursz of'aureoms cin
‘or 3 davs immediately preseding the one-
.ation. The rtest rezeived no amos bicidal
irugs during the six weeks b_efore the ope-
ration but had been pre_wously takm%,
-ither alene or in combination. carbars?l}:,
ulphaguanidine. aureomyein, terramycin.
iodU'fhloroh}.;droxy-quinohne for .varg}ng
periods {0 remain free fr!?n.] the dxstulr m(i
gas colics, flatulance, straining at stool an
ronstipation.

The histo-pathology of the append}r{xbxln:
all the 15 paticots showﬁ r?fgar a :
<imilarity : marked fibrosis  wi hsr;lan_
{ocal abscesses in the wall. Tb? cha z_a].d
teris;ic of these was necrosis with a rmt
moncnuzlear cell infiltration. An xr{tezi'{esog
ing feature in 6 cases was complete de:c] of
the mucosa. E. histol}'u'sa could beil h_n (t)h':‘
strafed in six specimens. I.’f."t C'rbfof-al]
changes were S0 ChE}l“aClEl‘lbtlc‘ of osal
E. histolytica infection showullg a Xt
necrosis with a mild mononuciear c

infiltration as to be diagnostic. In two E.
histolytica was demonstrated in the mate-
rial squeezed out of the lumen of the un-
fixed appendix. 'The appendix of another
patient showed charcot-leyden erystals and
adult thread worms in the squeezed
material.

On naked eye examination the lumen of
the appendix in all the specimens was very
much narrowed due to fibrosis.

FoLLow-Up ANp RESULTS

9 appendicectomised cases have been
followed up for 2 to 3 years, the other
6 appendicectomised cases have been fol-
lowed for 8 months. All appendicectomised
patients reported remarkable clinical im-
provement in their symptoms. One had a
parasitic relapse but no return of symp-
toms. The parasites cleared up with a
course of terramycin for six days. Whereas
previously these patients had to more or
less continuously take, in combination or
alone, onz er more amoebicidal drugs : now
they hardly used these. One patient noted
recurrence of symptoms after one year of
the operation ; but these cleared up with a
10-day regimen of carbarsone and there
was no need to continue taking one or more
of the amoehicidal drugs as was the case
before the operation. This patient gave a
history of chroniz dyspeptic symptoms in
other members of his family and it is likely
he had been getling re-infected from that
source.

Discussion

Several causes of failure in treatment of
amoebiasis have been suggested by various
workers. Hargreaves (1946) and Wright
and Coombes (1948) emphasized that in
resistent cases secondary pyogenic orga-
nisms became established in the diseased
bowel wall and therefore, before specific
antiamoebic freatment could he expectsd
to succeed the secondary infection needed
elimination.  Priest (1945) and Manson-
Bahr {1945) suggested that

(1) It was possible that an infection
made emetine fast as suggested by Adams
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yielded less readily to other antiamoebic
drugs. Claims for the development of
strains of E, histolytica resistent to emetine
though often made in the past have not
been generally accepted. Jones (1952) has
investigaied this by using in vitro and in
vivo techniques using young rats as hosts.
He was not able to induce any resistance
lc cmetine in the parasite.

(2) Conditions obtaining in the war
zone (Burma campaign) did not permii
the minutae of treatment which was so
assential for the management of amoe-
biasis.

(3} Debilitated condition of patients,

Malhotra (1949) emphasised the impor-
tance of re-infection from others or self re-
infection from infected fingers. The pre-
sent cases suggest that re-infeetion can
takc place from diseased appendix. The
lumen of the diseased appendix due to
fibresis  becomes so narrowed that the
amoebicidal drugs do not reach the ulcers
inside it and thus a nidus of infection
remains in the gastro-intestinal tract from
which the reinfection of coecum and colon
is kept up. So long as the patient keeps
on taking amoebicidal drugs no  fresh
ulcers farm in the czzecum or colon bul as
roon as these drugs are stopped rz-infec-
ticn frem the appendix takes plac: giving
rise to coecal ulcers and the tell-tals
symptoms.

In most cases where the appendix is not
so fibrosed and the drugs can easily tra-
verse its lumen ihe efferts of treatment
with the amoebicidal drugs are excellent
and in them there is no place for appendi-
cectomy.

Tt is only in cases as have been included
in this series where due to long standing
and chronic ulceration and fibrosis of the
appendix the lumen is hardly patent that
this mechanism seems to be operative. It
is in such patients that appendicectomy is
indicated and gives excellent results. Once
this inaccessible nidus of infection has been
removed, reinfection even if it takes place

can be quickly overcome as the drugs can
easily act on the coecal and colonic ulcers.

Appendicectomy is not advised in recent
infections as these are usually amenable tc
the available combination of amoebicidal
drugs. In such combinations we have
elways used either emetine or chloroguine
with other less readily absorbable drugs as
we believe that disease is systemic and not
purely intestinal and unless the * metas-
tases " are also eradicated at the same time
as the intestinal infection. reinfection will
certainly take place. Vegas (1953) has also
emphasised this point while reporting on
the evaluation of recently introduced
amoebicides and considers this combination
of two drugs logical.

Andreasen (1953) has expressed fears
that to operate upon a patient with amoe-
bic dysentery is to invite an exacerbation
of colitis that may prove fatal. This may
ks so in caszs of acutz amoebic dysentery
but our experience sheows that it is cer-
1uinly not so in cases of chronic ame:biasis
and our patients had a perfectly smooth
cenvalescence.

SUMMARY

15 cases of resistent chronic intestinal
amoebiasis all failures with amoebicida
drugs were treated with appendicectomy
The histo-pathology of the excised appen-
dix in all these cases was remarkably
similar and showed focal E. histolytics
infection,.

These patients have been followed up fo
a period of 8 months to 3 years and have
remained symptom free excepting two pa-
tients who got re-infected and these recur
rences were more readily cured with amoe-
bicides than was the case hefore appendi.
cectomy.

Follow up examination of stools showee
parasite relapse in one patient (6.6",)
This was thought to be due to re-infectior
from a carrier.

Re-infection from the diseased appendis
seems to be an important factor in thes
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Since due to narrowing c_nf
the appendix with chronic
fibrosis the drugs do not reach the appen:
dicular amoebic ulcers. apgendr.:ector}r]\ydagf
pears to be the most ra_tlonz,xvlfmel gf o
eradicating this © inac_cess:ble ocus
infection in these resistent cases.

resistent cases.
the lumen of

No Surgical complications were noied
after appendicectomy and con\{alelscence
was uninterrupted in all the patienls.

tomy is not advised in recent

Appendiocs hese clear up with the avail-

infections as 1
able amoebicidal drugs.
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DERMATOPLASTY IN THE CURE OF INCISIONAL HERNIA *
by Miss ANJALI MUKHERJ!. Caleutta,

Operative treatment for the cure of large
sized abdominal hernize, incisional or
otherwise, has been a problem with sur-
geons for ages and as yet no agreement
abous the operative procedure suited to
every case has been reached.

Despite the unprovements in ensuring
asepsis, in zvoiding anaesthetic hazards, in
the operative technic and in the postopera-
tive management of crases, incidence of
postoperative abdominal hernia is not un-
commmon,  In abdominal emergencies and
traumatic lesions where scrupulous atten-
tion to technic might not have been possi-
ble, incisional hernia is a possibility. In
elective operations where all possible care
is taken herniz may develop after certain
romplications. e.g. partial disruption of the
wound following sepsis, hbaemarrhage, post-
operative  distepston. frequent vomiting,
and pulmonary complications. Certain pre-
disposing  factors influence the develop-
ment of incisional hernia. This type of
hernia is more prone to develop in obese
persons and in nultiparous women with
abnormally pendulous abdomen. Debility
and malignant growth also increase the
chance of incisional hernia due to mal
nutritian and hypoprateinemia. - Inefficient
postoperative management may result in
an incisional hernda,

fnecisional herniaz are found to oeur
more cammonly after infra-umbilical ver-
tiesl incisions specially afler gynascologi-
cal operations and particularly when some
of the predisposing factors are present. In
incision through fat muscles and in trau-
matic conditions where molor nefves are
injured herniation is a possibility.  Inci-
sions encroaching on the linea semilunaris
are likely to he followed by postoperative
hernia.

*4 paper read at the XVI Annual Conference of
the Association of Surgeons of India held al
Hyderabad {Dn.) in Dec. 1854

The znatomico-physiological changes in
abdominal hernia are well known ; certain
special features come in the operations of

incisional hernia which make repair more
difficult.

1. Infravmbilical Vertical Inzisions

(3} Infraumbilical middle line incision:

The hernial pretrusion in these cases is
strictly central.  In its progress the recti
are equally displaced on either side. If the
anterior regtus sheath is imtact, it is
stretched by the hernial protrusion and
gradually it bpeeames thinned oui forming
a covering for the hernial sac. But if the
divided margins of the rectus sheath do
not unite due to some reason or other they
shrink and cling to the medial edge of the
musceles on either side, In this case the
hernial sac has no other covering in front
wXeept the skin and the subcutanecus fat.
The edges of the recti in well developed
cases bevomre lJess vascular. fibrous and
atonie, And so they form an inefficient
supporl for effective repair.

(b} Infraumbilical paramedian incision :

Herniae following this jncision present
th mselves in twa forms.

(i} When margins of the anterior rece
tus sheath have united firmly after the ope-
ration, the hernia presents itself in the
rpiddle Jime and has the same anatomical
features as mentioned above.

{ii) I however, the margins of {he divi-
ded. rectus sheath fail to unite then the
hernia protrudes through a weak line on
one side of the middle dine. In this type
of hernia the continuity of the rectus
;;heath to the {inea alba on the side of the
incision Js lost: thus the integrity of the
anterior suppori is greatly reduced. This
is because, the recti maintain their cohesion
50 long as their sheaths on cither sides are
connected together at the linea alba, In
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these cases as the herniae progress the
lines alba is pushed away to the opposite
side. But as its anchorage to the pubis
remains intact and the rectus muscle on
the side opposite the incision enclosed
within its sheath maintains its conperticns
with linea alba, it does not recede too far
away from the middle line. The medial
leaf of the rectus sheath on the side of the
incigion clings to the edge of the linea alba.
The rectus on the side of the incision along
with its sheath having lost its connection
with the linea alba fails to afford any effec-
ive support to the underlying structures
and with the incresae in the bulk of the
hernial protrusion it recedes from the rnif-
dle line moare and mere and the hernia be-
comes moreé prominent on the side of the
incision. This is helped by the increasing
wulk of the hernial protrusion, fatty abdao-
men, the action of gravity and increased
inira  abdominal pressure pushing the
edges of the rectus outl.

When the separation of the recti extends
vp to the pubis, the bladder lHes 2t the
foor of the opening. extraperitonially.

2. Hernia through flat muscles

This type of hernia results after drainage
of infeetive intra~abdominal lesions through
muscle eutting incisions or wound sepsis
and conseguent destruction and weakening
of the muscles following traumatic lesions.

In exaggerated cases the hernial sac is nat
often the stretched peritoneum but a false
membrane formed during the process of
healing, covering the intestines. This mem-
brane is very thin in texiure and atherent
1o the pverlying streteched out scar. During
dissection it is not possible to separate the
gverlying star easily without causing a
rent in the false membrane. The intes.
tines shine through this thin membrane and
are irregularly adherent to its inner aspect
in various places and also at the marging
of the opening, unlike & hernia through or
pear the middle live. It is therefore not
always possible to get a flap of the false
membrane to be stitched comforiably mar-
gin to margin, or efficiently overlap them

|1

during repair. Fascia trapsversalis cannot
be differentiated.

The internal oblique and transversus
muscle retract medially fowards the rectus
sheath and laterally towards the cuter half
of the inguinal ligamsnt, the crest of the
ilinm and the lateral border of the body in
cases of hermia through the lower half, and
towards the costal margin in upper half.

The edges of the muscles surrounding
the opening are sheet like and Horous.
They luse their elasticity and wmuscular
character. These and the muscle sheets
on the medial and lateral sides are held
away irom each other in exaggerated cases
by their medial lateral atiachments
making their proper mobilisation and effi-
cient suturing without tension difficult;
nor is it possible to get a strong foothold
for the sutures to be passed through the
muscular fibres ihat they are meant to
appose.  Even when it becomes possible
during operation, it bas to be done under
tension and they are mest Hkely to cut

through.
3. Hernia following injury to nerves:

These herniae are due {o lack of muscle
support caused by injury to the motor
nerves of the muscles. The muselss are
oneless and they fall to withstand the
intra-abdominat pressure. This is also true
with hernia at the linea semilunaris. They
appear as a peneral bulge and the hernial
sac is devoid of a neck or pseudo neck.

For the cure of the group of cases where
the anatamical deficiency is exaggerated
bevond reasonable limit various operative
procedures are recomunended. A short
resumie of the more Important operative
procedures is given.

(it Cattel and bhis associates claim that
proper dissection of different layvers of tis-
sues and suturing them up in different
Jayers should sufficiently lortify the abdo-
minal gap. Their ten year Iollow-up sta-
tistics have yielded highly favourable
cesults. In big incisienal hernjae it is
almost aun impossible task to appose the
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Fig, 1.
Herniation of muscle after Gallie's operation.

thin fibrous margins of the peritoneal
opening and even if this is possible in some
cases, tension at the suture line is too
great and the sutures are likely to ecut
through. In infraumbilical hernige the
thinned out edges of the irectii are so
attenuated that sutures do not easily hold

and they afford a very weak support to the
bulky abdomen.

(ii} Gallie's fascial strip implants have
been widely practised in these cases. The
results have been satisfactory in moderate
sized herniae but the resuls in very hig
sized incisional herniac have been rather
disappointing.  Apart from the usual dis-
advantages of fascial strip suture which is
well known, there are certain special dis-
advantages in this group of cases, To
effect a proper double layer interlacing in
Jarge incisional hernia, the length of the
fascia that is necessary may cause hernia-
tion of the thigh muscles through the gap
with attendant disability and moreover the

vitality of the grafted fascia inay jeo-
pardized due to its bylk. The i’le‘g):e;egf
muscle herniation that may follow will be
realised from the photograph of a case
where fascia lata strips were used for the
cure of inguinal hernia. The other impor-
lant consideration in the repair of the big
abdt_nfm_nal hernia lies in the distraction
strain in the line of anchorage of the fas-
cial strips. During the immediate post-
operative period, abdominal distension thal
nvariably follows cayses 2 strain on the
me of anchorage, and a a result the
sutures may cut through in some  places
thus weakening the support. Later on, the
pull of the muscles and the weight of the
pfendulo_us abdomen further increases the
dlstracthn strain in the peripheral part of
the repair and may induce a recurrence.

(iii) Rectus trans Osit
( spositic
Nuttal. ¥ "

operation ol

(iv) Use of pedicled i iliotibial
band of Wangenstein ap of jliotibia

These Qperations have their advocates.
;n Nuttal's operation excessive dissection
'S necessary  to effectively mobilise the
vecti. The type of patients who are more
Prone to have incisional herniae are usu-
ally bad surgical risks, and to ensure thleir
safe-'g' minimum interference should be the
maxim. Moreover the guality of the mus-
f:]es a.nd their integrity is usually very poor
in this group of cases, so that even after

crossing the reotj, adequate su - av
not be obtained, suUpport may

In Wangenstein'y operation the dissec-
tion is far too extensive and
procedure is too elaborate.

has not got a favourable

The inconsistent results obtained with
lhe§e operations have led 1o the use of
various grafts, homogenous and hetero-
genous, to reinforce. the areg of repair
These generally are : ‘

the operative
This aperation
responss,

(a) fascial patch transplant,
{(b) skin transplant—Mair's,
{c) wire filigree,

(d} plastic inserts.

¥
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Fig. 2.

Section of human skin removed 18 days after
jmplantation showi
gpringing up from
i:g out round the graft.
{isgue remnan
Union between t
incomplete.

ng giant cell granulation tissuc
the mother tissue and spreagd-
Within this granulation
ts of necrotic blood vessels is seen.

ft and the parent tissue is
he g7 (H & E x 100)

Though recommended by some surgioni
from time to time fast‘_"la] patch transp il;
has not gained sufficient popularity -
cause of uncertain viahility of the trans-
plant.

esent the choice of alternative ope-
raﬁén?;r lie between skin trans.plant and
metal and plastic inserts. It is not vet
{ime to ascess the results of the llatter_ pro}
cedures. To me it seems that in sglte ;
the very many advantages claimed, the
fact that the insert \‘mll a!ways r:_-imau}
foreign to the tissues 1s by itself a ra;;’ve
back. For all these reasons I took up

Fig. 3.

Section of human skin removed 21 dqys after
implantation showing foreign body reaction spe-
cially round suture material and union between

graft (top) and parent tissue. ({H & E x 100)

study of the repair of hernia by dex:mato-
plasty and followed up their resul‘ts in the
treatment of big sized abdominal incisional
herniae.

Studies on buried skin graft:

Historical.

The presence in the corium of the skin
of an easily accessible source of fibrous tis-
sue has led to the investigation of its use
in the repair of tissue defects for a fairly
long time. It seems that the first to use
skin without epidermis as graft to repair
post operative hernia were Loewe (1913),
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Fig. 4.

Sectinn_showing details of granuladen tissue
with foreign body giant cells shown in Fig 2.
(H & E x 440)

and Rehn (1914). This opcraiion did not
hecome popular, but the idea was quizkly
taken up by tha plastiz surgeons and tha
histology of the buried skin graft was
mostly studizd by them. Uihleen (1939)
and Cannaday (1942) revived the methed
of Loswe and Rehn in all types of large
hernias and reported  gratifying  results,
Mair (1926} uscd whole thickness skin
graft and published encouraging results in
1945

The main objection against the buried
skin graft is the chance of formation of
epithelial cysts and alse introduction of
sepsis from the glands of the skin.  The

Fig. 5.

l‘Sar_.'tion of human skin removed 28 days after
grafting shows almost complete union through

. appear
broken at one paint due to the presence u[f’ the

of few necrased blood vessels sur-
tounded by foreign body reaction. (H & E 100)

Intervening  granulation fissue which

remnants

carlier workers tried to minimise (he
chance_ of epithelial cyst formation
removing as much of the epidermis as
pussible belore grafting the skin. This‘t\'p:
of graft is known as cutis graft and it con-
‘ta'ms: gll the elements of the skin except
the epidermis, But it has been found that
it is not possible to remove all the epi-
dfermal elements from the graft by mecha-
mca_} means as the glands are deeply
b'lu‘ned in the dermis. Thus the practica-
bility of the use of a buried skin praft

depends on the ability of the body to

remove the epidermal elements, for, other-
wise the implanted epithelivin will result
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Fig. b
Sectinn of human skin removed 42 days aflcl;
implantation showing union between graft anu

parent tissue specially on the right hand side.

(H & E x 100)

in cvst formation. Mair (1945} in a com-
preh@nsive review and experimental wor_k
on whole skin graft suggests 3ha§ the dzci-
ding factor is not the quantitative reduc-
tion in the amount of the epithelium but
the fixation of the graft under tension. This
has been corroborated by Ordie Shafler

and others.

Experimental studies.

In order to convince myseH of the.ex-
perim:nfal  studies prest_ented by Mair |
carried out som#e experiments on human
subjects. This was dons 1n qlglat cases ano}_
I am presenting the histolagical seelions o
<ome of the buried skin removed at dil-
ferent intervals (Figs. 2 1o 6).

This paper is based on the e_xperlence-ni
eleven operations for abdominal he‘rn}a}e1
performed between 1949-'54, 'qf W.hlf:“
pight were cases of infraumbilical inci-
sjonal herniae. two are cases of big size
umbilical herniae and one is a case 0{
hernia through the flat-muscles—uppe!
left, following stab injury necessitating
removal of the spleen. followed by parietal

sepsis. Of the infraumbilical incisional
herniae only one was through the knea
semilunaris.

The technic followed in the repair of
these cases was that of Mair with a few
modifications. In all the cases suitable
sized skin large enough to bridge over the
defect and overlie it conveniently on all
sides was taken and anchored to the deep
fascia and the muscles by marginal stitches
of silk at suitable intervals. The size of
the skin has varied, the maximum size that
has been utilised is 43" x 34”. Care was
iaken to see that the external margin of the
transplant extended beyond the lateral
limits of the rectii on either side. This
technical detail ensures a better pull on
the rectii towards the middle line and when
the graft is transformed into a sheet of
fibrous tissue and gets adherent, it acis as
a broad internal belt and not only serves
to resist the intra-abdominal pressure but
can also withstand the distraction effect of
the flat musecles on the recti.

Even with these details there remain a
chance of some of the marginal stitches
cutting through and causing curling in of
the margins in places. To overcome this
possibility a few stitches with bigger bites
were used, to further anchor the surface
of the graft to the base, thus ensuring
safety to the marginal stitches.

The wound was closed with a rubber
sheetl drain in every case.

The usual postoperative carc was taken
during the after treatment. A suitable anti-
hiotic was given in every case for a week
or len days.

In most of the cases there was a collec-
tion of clear fluid which persisted to drain
for five to six days and in one case upio
the 13th day. The fluid was cultured in
most cases at intervals. Only in one case
where the fluid exudation persisted for 13
days, culture of the fluid on the 9th day
showed growth of staphylococcus  aureus.
This however did not materially alter the
course and the wound became dry after
the 13th day.
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The results in these cases have been
followed up for varying intervals (Table
I}. There has been no recurrence in this
series.

TasLE 1
. No,
1. Nature of :
. ‘ of Followings Result
case case
2. Umbilical 2 2 and No recurrence
hernle 24 yrs
3. Infrumbi. 8 11 to "
lical TN

Through fiat 1 5 yrs
muscles

In conclusion I must admit that it will
not be fair to draw any dogmatic inference
from this small series of cases. But judging
from the various aspects, I am of opinion
that the method is simple, the operation is
less time consuming and the result in my
series has been gratifying,

My thanks are due to Dr. M. N. Sarkar, M.B.,
FR.CS., the Principal of the Calcutta Medical
College for kindly allowing me to utilise the hos-
pital records of some of the cases and to Dr. P.
Chatterji, MB., FRCS.(E) for giving access to
his case records and for guidance in the prepara-
tion of this paper.
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SOLITARY PLASMOCYTOMA OF DORSAL VERTEBRA
by S. P. SRIVASTAVA and K. S. MATHUR, Agra*

A solitary myeloma of the ske]e_zton is
seen infrequently in comparison with the
incidence of the multiple form of the
disease. Many tumours which appear to
be solitary in the early stages of the disease
become generalized within 2 months to 3
vears. It is of interest that the Bence-
Jone’s protein is more often dete(_:ted after
the disease is obviously generalized than
during its solitary phase.

ReviEw OF LITERATURE

Ewald (1897) seems to have described
the first case with a solitary tumour. His
patient had abnormal protein in the urine.
The tumour was composed of cells resem-
bling plasma cells.

Shaw (1923). Zdansky (1927), Martin,
et al (1928). Rogers (1930), Geschickter
(1930). Stewart and Taylor (1932), Har-
ding and Kimball (1932) reported cases of
solitary plasma cell tumours of long bones
{middle third of humerus, upper third of
femur. neck of femur. shaft of femur.
upper third of femur, upper third of
humerus and upper third of femur respec-
tively) most with pathological fractures
and negative Bence-Jone's protein m
urine,

Walthard (1924), Busser and Lichter-
herger (1933) and DBusser a'md Bugant
(1937) described cases of solitary plasma
cell tumours of spine. V\_Talthard did
lamine stomy on & man aged :)'5 years whq
had tumour of the Tth cerv1lcal andllsE
dorsal vertebra with compression of spinai
cord for ten months. He died after opera-
tion and at autopsy ne other tumour Wwas
detected. Busser and Lichterberger c}e:s—
cribed a woman of 52 years who had p gs};
mocytoma of 3rd lumbar vertebra wit
yltimate invasion of spinal .cord for 1 years
before operation. She survived for 3 years

* From the Departments of Surgery and Medi-

cine. Medical College. Agra,

after the operation. Busser and Bugant's
patient was a woman aged 53 yvears. She

had solitary myeloma of 12th dorsal
vertebra.

Leedhan Green (1938) reported two
cases of plasma cell tumours of the pelvis
in men aged 50 and 40 years respectively,
who remained well for 2] years and
6 months respectively after X-ray treat-
ment.

Paul and Pohle (1940) were able to sum-
marize 45 cases of solitary myeloma of
skeleton ; several of these were later found
to be diffuse. Willis (1941) believed only
13 cases could be accepted as truly soli-
tary. Amongst them, there were 10 men
and 3 women ranging in age from 29 1o 68
yvears. Single foci were more commonly
recorded in proximal portion of femur
(5 cases) dorsal wvertebrae (3 cases) and
pelvis {2 cases). Involvement of long bene
was associated with a pathological fracture
in all but one case.

Willis, in his paper on Solitary Plasmo-
cytoma reviewed Culter’s two cases of
solitary tumours and added a third case of
solitary tumour in the ileum. One of Cul-
ter’s cases was a man of 53 vears who had
tumour in the ileum and who remained
well for 20 months after deep X-ray
therapy. The second case had a plasma
cell tumour in the 2nd lumbar vertebra of
a male negro aged 52 years, skiagram of
whose skeleton failed to reveal any other
lesion six years after the onset of symp-
toms.

Solitary extramedullary plasma cell tu-
mours may occur in other sites. These are
listed in detail by Hellwig (1943) who
found 127 such cases reported since 1905.
In 65 the tumour originated in the air
passages, the second most common site was
the conjunctiva, A few cases were reported
in lymph nodes, ovary, thyroid, intesiine,
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kidney and skin. Many of these patients
were well after resection of the tumour.

The two cases reported by Wahi and
Razdan (1946) from this hospital were
cases of multiple myelomatosis. The case
reported below is the first case of solitary
myeloma seen in this hospital.

CASE REPORT

Dori, Hindu male, aged 45 years was admitted
to hospital complaining of inability to use the
lower iimbs, and pain in the lower part of the
chest and back, duration one year. The illness
began one year back with pain in the chest fol-
lowed three days later by weakness in both lower
limbs. The weakness in lower extremities
increased gradually and he noticed difficulty in
walking until the present stage, when he could
not use his limbs at all. He had suffered from
gonorrhoea and syphilis 20 years back.  There
was nothing contributery in his family history.

On examination, he was a person of average
build. Cranial nerves were normal and fundus
showed no abnormality. Neurological examination
of upper limbs including motor, sensory and
reflexes were normal. Both lower limbs were
spastic with complete loss of motor power. Knee
jerks and ankle jerks were exaggerated and
ankle clonus present. Planter reflexes were
extensor on both sides. The examination of
cardiovascular, respiratory and abdominal sys-
tems showed no abnormality. Glands were not
enlarged.

Wasserman test was strongly positive.  Urine
examination showed the presence of Bence-Jones
protein. X-ray of the spine (Fig. 1) showed evi-
dence of destruction of the bodies of 5th and 6th
dorsal vertebrae suggestive of a new growth.
Skiagram of the skull, ribs and long bones showed
no abnormality. Mpyelography was done but the
findings were inconclusive.

The patient was given a full course of anti-
syphilitic treatment without any relief. The patient
was then operated upen under general anaesthesia
in the left lateral position. A longitudinal para-
vertebral incision 8" long was made from the spi-
nous process of 3rd thoracic to 9th thoracie verte-
bra. After cutting through the muscles the
laminae were exposed. The spinous process of
the 4%, 5°, 6 and 7" thoracic vertebrae werc
excised and the laminae from the 4th to Tth tho-
racic vertebrae were removed, thus exposing the
growth in the vertebral column and the dqra
mater of the spinal cord. The vertebral bodies
were destroyed by the growth which was very
friable and vascular.

The spinal cord was surrounded by the growth
all around. After decompression of the eord and

Fig. 1.
Plasmocytoma of  thoracic spine  showing

involvgment and expansion of the 5th and 6th
thoracic vertehra.

controlling the ocozing of biood by hot packs and
gelfoam the spinal muscles were stitched toge-
ther: The skin wound was also sutured after
putting a rubber drain for 24 hours. 600 c.c. blood
was given by transfusion during and after the
operation and 250 ce. of plasma. The pulse

:lir:il,ned rapid for 24 hours and then settled

The rest of the post operative course was un-
eventful and the patient was nursed on his side.

The bladder was emptied by a catheter which
was kept mcliwclling for 3 or 4 days and enema
had to be given every third day. The piece oi
tissue removed for biopsy showed plasma cell
rnye]orpa on histological examination. There was
some improvement in the muscular power after
the operation and the patient had to be kept on
a plastel*_ bed to aveid any strain on the spine or
pathological dislocation. Deep X-ray was advised
but the patient left the hospital before fuil course
of treatment. .

COMMENTS

'I“he case described above was a case of
solitary plasmocytoma of the 5th and 6th
dorsal vertebra along with pressure symp-
toms on the spinal cord. H: had gradu-
a'lly Increasing weakness followed by spas-
tic paraplegia. The X-ray of the spine
revealed the presence of destruction of the
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vertebrae due to a growth. There were
no characteristic features in the skiagram
suggestive of plasmocytoma. It was not
until the operation was done and biopsy
material examined that the diagnosis was
made. Urine was in fact examined after
the biopsy for Bence-Jone's protein. The
positive W.R. delayed the operation and
with positive history of syphilis he had to
be treated by an intensive courss of Peni-
cillin injections.

The advantage of the operation was de-
compression of the cord. The growth
could not be removed in toto.

The presence of solitary plasmocytoma
for 1 year before admission and during the
course of 3 months that he was in the
hospital along with the presence of Bence-
Jane’s protein which is found only in 20
of solitary tumours make this case worthy
of record.

SUMMARY

1. The Literature regarding the ina-
dence of solitary plasmocytoma of bones is
reviewed.

2. The report of a case of solitary plas-
mocytoma of spine with presence of Bence-
Jone's protein in urine and treated by
spinal decompression and deep X-ray

therapy is given.
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HYDATID CYST OF THE SPLEEN
by A. R. RAO and V. BALASUBRAMANIAN, Madras.

. Practically no organ in the human body
is free from infestation with Taenia
Echinococcus.

Since the gastrointestinal system is the
portal of entry, the liver is the commaonest
organ to be involved. Next in order comes
the lung since it is the next filter. The
involvement of other organs is determined

by chance and by the vascularity of the
organ,

Among the unusual situaticns are to be
mentioned the thyroid, the spleen, the
breast, eatc. ’

Mahadevan and Menon recorded izn
cases of hydatid cysts for the vears 1923-32.
Reddi and Anguli? (1953) reported 33
cases of hydatid disease from the General
Hospital, Madras, during the years 1932-52.
In bath these, hydatid cyst of the spleen is
net recorded.  Dew! (1928) records an
incidence of 2.1, as far as hydatid of the
spleen is concerned.

Pa.tijmlogy of Hydatid Cyst of the Spleen:
Hydatid cysts of th> spleen (as elsewhere)
can be primary (i.e. where the hexacanth
embryo gets implanted only in the Spleen),
or secondary, where a primary cvst in
another organ ruptures and the liberated
seolices land in the spleen and grow ther:.
In such cases many small cysts may he
found in the spleen. This is what Dew
calls (1928) secondary schinoroseosis,

A primary univesicular Splenic hydatid
(with its broed capsules) usually remains
in that state for a long time without giving
rise to daughter cvsts. This is so since the
cyst is protected from trauma because of
its deep situation. But due to trauma or
some other cause, daughter cysts may form
in some cases.

Various authors have classified Splenic
hydatids into different groups depending
on their lecation and subsequent exten-
sion. Thus Dew (1928) quotes Dieulafoy

_who classified hydatid cysts of the Spleen
nto  central, cortical and juxta-splenie.
C]:mcally they were classified into ascend-
ing or thoraco-abdominal type and the
descending-abdominal type,

Smnel Authors have classified these on
the basis ¢f ‘ presentation ' of the cyst as in
the case of pseudo-cysts of the pancreas,

Such classificaticns are perhaps super-
fluous since whatever the initial location
of the cyst the final picture is one of a large
cyst. Thus a central cyst may enlarge to
such an extent as o resemble a cortical
cyst and vice versa.

Course: A splenic hydatid cyst usually
grows to a big size before it gives rise to
symptoms, This is obvious because a small
cyst in the spleen is not likely 1o produce
any sort of disturbance and so will be
allowed tc grow to a big size. This is the
reason  why  spleniz  hydatid is rare in
children. Even a big uncomplicated cyst
produces only vague symptoms, unless the
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patient comes for a swelling in the abdo-
men. A big cyst is perhaps more prone io
complications like rupture, etr.

Preoperative diagnosis of hyc_lat'ld cyst of
the spleen can only be considered as a
possibility when a patient, cemes with a
cystic swelling in connexion “{lth thz
spleen.  In the routine investigation of.a
splenic  cyst, the presence of hydatid
discase in another organ may be helpful ;
or a Casoni’s test will have to be depended
upon.

When the patient comes for a solid
enlargement of the spleen (evg._due to an
expanding central cyst) the ‘dlagnosus is
very difficult, particularly so in a country
like ours where other causes of splenic
enlargement are so common, e.g. malaria.

The first case is of interest in that the
diagnosis was made before laparotomy,
during routine investigation, .The' sec_clnd
case presented many difficulties in diag-
nosis.  Hydatid cyst was also thought of
as a possibility.

CASE REPORTS

CASE 1.

Mrs. 8., a female aged 35 years was admitted
on the medical side for enlargement of the spleen.
Apart from a gradually increasing swellu.'tg of two
years duration she had no other complaint. There
was nno history of fever.

Examination revealed a smooth  solid enlarge-
ment of the spleen—-:ﬂmost upto the umb:hcu_s:
Since the routine haematological _and other
investigations were negative, a splenic puncllure
was decided upon. During splenic %l;lpclure. clear

iqui ; irated. is was exa-

lourless liquid was aspira 5 exa

f:i:ed microscopically and found to rvonlain
hooklets.

Thus a diagnosis
spleen was made. .

A plain skiagram of the abdomen did not reveal
any caleification. . .

Following aspitation, the patient had a bllll%]t\t
rise of temperature for a few days. '1.'he _swe' g
(,f the spleen had now become solid in seme
places and cystic in some places.

o the surgical side for

of hydated disease of the

She was transferred 1
further treatment.

The treatment
and  accordingly

contemplated  was splenectomy
under general endotracheal

anaesthesia the abdomen was opened hy a left
paramedian incision. Tne diagnosis was con-
firmed. The cyst was aspirated after suitably
packing the area; 10% tormalin was injected ;
the cyst wall came off very easily, with suction.
There were no daughter cysts. Splenectomy was
then performed along the usual lines. ({Figs. 2
and 3).

Her post operative course was uneventful.

CASE 2.

Mrs. K., aged 35 years, a labourer was admitted
on 30-7-1955 for a lump in the abdomen, of more
than 2 years' duration.

On interrogation the following history was
obtained.

The patient was keeping very good health till
sbout 3 years ago. The complaint started as
cceasional attacks of pain in the left hypo-
chondrium ; it had no relation tu food, and used
to disappear after a while on fomentation, It
used to come on roughly once in 10 days.

About 2 years ago, she noticed a gradually
increasing swelling in the left hypochondrium.
For the past 10 months-—patient felt uncomforta-
ble after food and a little breathless on extension
af Spine. Patient did not suffer from attacks of
fever or pain in the back, Her micturition and
delzecation had been normal. She noticed slight
deterioration in general health.

Therc was an obvious Jullness in the upper
ahdomen involving the left hypochondrium, left
lumbar, upper half of the umbilical region and
the whole of the epigastrium. The lump was
filling the left loin. By palpation the extent of
the tumour was made out as occupying the above
menticned regions. Its borders {except the upper)
were firm. Except at the periphery, the tumour
felt soft and cystic. Ballotment was possible. A
vague notch was {elt on the lower margin of the
tumour. The tumour was very freely moving
with respiration and was not tender. Fingers
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could 1ot bt insingated between the wmour and
the costal margin. The liver was ot palpable
and there wers n¢ other palpable Jumps in the
abdomen.  The twoowr was duil O Percussion
all over. HMygdatid (hoill weos nod theted. There
was na free fluid in the abdomen. The tomour
did not i} forward in the knee elhawe poaition,

The Cardiovascwlar system and Respiratory sp.
tem were clinieally novsoa),

Provisions! elinsen} diagnosig «
The diagnosis was hetween x splenic ¢yst ang
bydronephrosis.

Among the ecysts of the spleen.  hydatid Tyst
was thought of, inspite of the rarity of the condi.
tion. Hydatid thrill was not elicited.

fruestivations :

The following  investigations  were done 1q
arvive at a diagnosis,
1. Urine—~Norma) in colour.  No slbumin oy
sugar: ng deposits.

2. Hp—50r7,

3 BP0 mm Hy.

4 Urine output jn 24 hours—930 e

5. Totat W.B.C—$400 otnent, - D C—p 60, L 34,
EANZ2

No malaria paragites,

BSH.

At the end of 15 minytes - B mm.
At the end of 45 myinutes—322 mm.

Plain skiagram of wbdomen 1 —Soft lissue sha.
dow of the tumonr seen-—no caleifieation, Barium
meal series showed that the gtomach was pushed
to the right of the vertebral column and it oecu-
pied  an  anfero-posterior position, The sma]l
infestines were pushed down. Barium eneris with
screening showed that the gplenic Aexure way
pushed down.  Bacium Glled the oolon freely and
the calon  emplied normally,  Infravenows wre.
graphy showed that the right kidnev funetione
well,  Wo excretion of dve By the left kigdney
Casoni’s tes! was not done becouss antigen wag
not available.

Exploration was decided on and the patieng
was prepared for surgery.

Operation Notes

The abdomon was opened by a Joft paramedion
incision from the costal margin to 2 below the
umbilicus and the rectus muscle was sphit in the
direction of ity fbres. As sgon as the peritonsumn
was opened the fumeour which was from  the
spleen was found 1o beoupy  the emive wimnd,
Splerectomy was decided n. Mobilisation of the
spleen was attempted and it was difficult because

the  exposure was inadequate. Another incision
had to be made transversely starting from the
middle of the vertical inciston towmids he pin,
The muscles were cut across, The wound was
corefully packed winh pads all round.

~ There were 3 large whitish sreas on the sur
face of the splesn and these areas were cystie,
There were adhesions between the preater omen-
tum and the spleen an the medial side and there
was prafuse haemorrhage during the separation.
This was pontrolled. Aftec separation of these
adhesions the orgsn was gently lifted up a little
and the splenic pedidle  was secured  between
clamps, divided and ligatured. The spleen was
thenr almogt compietely [ree from any auach-
ments and i was delivered ouwt of the wound.
When the last adhesians wete severed from the
lower pole of the spleen there was an inadver-
tent pumcture into the cyst and a litllc Auid gnd
also 2 eysty escaped out. Bt by this time, the
entire spleen was outside the wound, It was found
that the kidney had becn pressed ppon by thiy
huge spleen, The kideey was Qat and appeared
smaller than normal.  When the viscecs were
inspected.  there Were 4 jew very small while
plagues pn the serous surfuce of the pelvic eofon.
Twa of them were exised for vathalogical exami-
nation_

Micvoserpic appearance uf the apecimen -

The spleen was 33" in Jength and & o Breadih
{Fig. 4,

There were areas of whitish discolouration ot
the surf{aces. The upper third of the spleen was
not weolved wmd was memal. The eendiral puor-
tion of the tumsur was cystie—the periphery Rrm.
The splenic noteh was nnt distinetly seen.
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Fig. 5.

A small window was eut in the specimen snd
a number of daughter cysis were seen (Fig. 5).
The weight of e specitoen was T Vs, The oysl
Auid was examined under the nticrowope and
scolices wére Seeh.

Histepathalogicel report ox the spleen with oyst:

“'There iz an increase i the fibrous tissye fpf
trabeculae with congestion of pulp.  Lymphoid
follicles are atrophic. The wall of the cyst con;
sists of laminated fibrous tissue with co{lecuor}r;:
Lymphoeytes and areas of haemorrhage. ‘mde
Jamninated wal) s lined by 4 iayer of foreign ¥
giant cefls, - Hydatid cyst. ‘

Plagues on colon — $24 B5 — Wall of hydatid
cyat

Post~uperative HFAVENONS yrography

} 8 tigning, The
.55 — Both kidneys were func! ing,  Th
1‘135.‘: -:nd calyees on the lefu sie wero syalier

than on the right side.

DiscUSSION

In the first case diagnosis of ap?iem}
hydatid disease was inade in the medica

e lid enlargs
’ spiration the solid ¢ &=

Ater ‘ht;ﬂabz;;;i;r: had become cysuf:
all aver—probably ’ﬁecguse ’:Thx:»
] : utic-

dati id had sezped through the g -
?Lif:t;zilg l:nd }a:ad coltected under the cap

sule of the spleen.

tli(‘ni r.f
practicaily

In the second case the history of com-
plaint did not give any clue to the site of
lesion. The clinical findings were not
typical of either a splenic or a kidney ty-
mour, The hydatid thrill was not elicied
in this case. The laboratory tests of kid-
ney function pointed to a kidney lesion,
The minute valume of urine was anly 0.4
e.c., blood urea was a Lttle raised, wviz.,
4% mgm’s and the standard clearance was
only 56.45 The barium meal pictures
did not help mueh 1o iocate the site of
lesicn.,  The stomsch was pushed to the
right,  The barium enema pictures and
sereening also were not of much help.
They showed only the splenic Rexure dis.
placed downwards. The. intravenaus uro-
graphy il not show excretion from the
left kidney. This was very much in favour
of a left kidney Yesion. It is extremely
unnsual for an intraperitoneal organ like
the spleen to cause compression on the
kidney to an extent to cause complete non-
function. Even in enarmous enlargements
of the spleen in Banti’s syndrome, intra-
venous urography always shows good func-
tion of the left kidney. A thoraco-abdomi-
nal approach to the tumour was originally
contemplated in the second case hecause
of the large size of the tumour and also
because either a kidney or a splemic tu-
mour eould be comfortably dealt with. It
was ot used because in the event of spill
from the cyst, both the pleural and peri-
toneal ecavities were [ikely ta be contami-
nated. There was an unforfunate incident
durirg operation. When the splean was
almost entirely out of the abdomen, there
was an inadvertent puncture of the cyst.
Prognesis should be guarded in this cass
because of the fact that the plagues on the
pelvie colon showsd wall of hydatid cyst.
There must have been a rupture of the
eyst already.

Hydatid cysts of the gpleen must always
be treated, berause of the danger of rup-
tur: by trauma cr spontaneously, result-
ing in massive haemorrhage and‘er fur-
ther spread and involvement of the peri-
toneum.
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Conservative operative treatment like
excision of the cyst alone is recommended
by scme; splenectomy is recommended
only when the spleen is completely des-
troyed, or where there are mulliple cysts,
or when there is a complication like rup-
ture.

It must be admitted that excision of the
cyst alone is safer where splenectomy is
likely to be very difficult because of densa
and extremely wvascular adhesions.

Except under such circumstances, sple-
nectomy appears to be batter at least from
the view point of total eradication of the
disease. This is particularly so since
removal of the spleen has no unpleasant
sequelae.

Hence splenectemy was performed in
these cases.

SUMMARY

Two cases of hydatid cysts of the spieen
are described along with some details
regarding pathology of such cysts  in
general. These are the first two recorded
cases in the Madras General Hospital,
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Spontaneous

A CASE

OF RECURRENT LUMBAR HERNIA THROUGH
PETIT'S TRIANGLE

by A. K. DUTTA GUPTA, Caleutta.

INTROPUCTION

etit’s triangle is a : :
s its recurrsnt variely 1S rarer
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still. This
recording.

Patient named

admitted  in

lumbar hernia

through
VErY rare type oL

CASE REPORT

the Medical

2_4-1954 for recurrence of

lumbar region overlyin

5 years.

History of &
through the

-g' female, aged 37 years was

College Hospital on
a swelling in the right
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the Recurrent Lumbar

ht Petit's triangie. Scar of the

aver the swelling.

in the same hospital. She was well for about
2 years and noticed re-appearance of the swelling
in 1948 which was gradually increasing in size,

On Examination—General build and nutrition—
fair. She had old Kyphoscoliosis of the lumbar
spine on the right side with pigeoen breast
(rachitic) and multiple neurofibromatosis with
pigmentation. Liver and spleen were not palpabie
and heart and lungs showed no abnormality.

Local.—There was a hemisperical swelling of
5" diameter overlying the right Petit’s triangle
(Fig. 1). It extended above to mear the last rib,
below on the upper part of the gluteal reigion (2¢
below the iliac crest), medially to near the mid-

Fig. 2.
Diagram of cross section of right half of the
abdomen at the level of the Petit’s triangle (gap

between 1 and 11) to show the position of the
mesh.

1. M. Obliquus externus,

2. M. Obliquus internus.

}. M. transversus abdominis.

4. Peritoneum.

5. Steel mesh (dash line).

6. Ascending colon.

7. M. Psoas major.

8. M. guadratus lumborum.

M. Sacrospinalis.

10. M. serratus posterior inferior.
M. latissimus dovsi.

12, M. rectus abdominis,

13. Fascia transversalis (incomplete anteriorly).
14. Vertebra.
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Fig. 3.

X-Ray shows the position of the stainless steel
mesh on the right side. The lateral part of the
mesh is curved on itself fitting with the curvatyre
of the flank {shown by 2 margins on the latera]
side) .

line and laterally to the mid-axillary line. It had
a fairly defined ocutline. It appeared on standing
of sitting and increased in size on coughing with
expansile impulse, and diminishrd when the
patient lied down on the left side. It was redyci-
ble on pressure. The swelling was soft and elas-
tic in consistency. A gap was felt at the site of
the Petit's triangle after reduction, but the margins
of the gap were not so well felt as before the
frst operation when it admitied 3 fingers. The
swelling was tympanitic on percussion.

Notes of the first operation.——Incision was made
over the swelling. Latissimus dorsi muscle was
so atrophied that it was practically not visible.
No muscle was seen in the floor of the triangle.
Lateral margin of the Erector spinae muscle
formed the medial border of the gap. It was &
sliding hernia with caecum, ascending colan and
terminal ileum as the contents, Appendix was
removed. The sac anterolateral to the colen was
excised after ligature. The gap was repaired by
fascial sutures taken from the fascia lata of the
thigh, sutures being placed between external
ablique and erector spinae muscles.

Fip. 4.
Shows no recurrence of hernia.

Recent vperation,—Operation

23-5-1954 under Nitrou \vas  done an

- 5 oxide and ANAPS~
tl’.lesla. The abdomen was upen=d gfﬁf”ﬂ*;::“-rll\;:;;”
pdramedlan_ mcision. An incision was then made
?n the paritoneum of the right flank 2.~ away
{rom the Colon.  The caceum, ascending Colon
and the posterior perieta peritoneum  were dis-
g [ e posterior abdomi i B

a fairly wide area extending aboltle'naL)we:ll\l (l)l‘:z;l
below the last rib, medially {0 the lateral border
of the Psaas major muscle and below  over ihe
Illacusi Muscle to the level of the Psoas major
A stam!em; steel mesh (Surgaloy Meshy of adl'-‘
quate sze was placed on the denuded posterior
; he posterior periets -
toreum. This was fixed in pplace by pf;:\ee :tl(n':]‘:-lw
.:t}.]ee] sutures {mterrupted), It was fixed abave ()I-'l.
he Quadratus Lumborum muscle  behind  the

gght Kldn'ey, mediatly to the lateral horder of the
Psoas ME!.JOI' muscle, below 1o the liacus and
s0as Major muscles 3” below the Niac crest, and

laterally tg Transversus Abdominijs mu.-ech;s‘wvll
beyond the right paracolic Rutter (Fig. 2). The
lateral part of the mesh was therefore curved on
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itself fitting with the curvature of the flank. The
caecum and ascending colon with the posterior
parietal peritoneum were put back in their posi-
tions in front of the steel mesh. The incision in
the peritoneum of flank was closed by a conti-
nuous catgut suture. The abdomen was then
closed in layers beginning with the anterior parie-
tal peritoneum.

The patient had Penicillin injections in the
post-operative period which was uneventful. On
2.6-1954 stitches were removed when wunion was
good. On 9-8-1954, a straight X-ray of the abdo-
men was taken to see the position of the steel
mesh (Fig. 3). On 16-6-1354, fhe patient was
discharged from the hospital.

The patient has heen followed upto date und
she is well without any recurrence of the hernia

(Fig. 4).

COMMENT

There was recurrence of the hernia
inspite of the operation of hernioplasty
done with fascial strips. I believe this was
due to weakness of the musculature round
the gap mainly the oblique muscles. The
spinal deformity might have played some
pari in the causaticn of weakness of the
area.

The opcration for the recurrent hernia

was thercfore devised to avoid depzndence
on the musculature. A stainless steel mesh

which is a fine malleable but unyielding
structure was placed over the gap on its
inner aspect, and well beyond on all sides.
This would form a strong barrier at the
source of the hernia. The malleahility of
the mesh does not interfere with the move-
ments of the body, The mesh was fixed
by steel wire sutures to prevent its slip-
ping. No untoward local reaction was
noted up to date. Similar mesh of Tantalum
etc. can be used.

ConcLusioN

The method of repair as adopted for the
recurrence is suggested as the proper
treatment for lumbar hernias where
strength of the musculature is in doubt.

ACKNOWLEDGEMENT

Thanks are due to Dr. M. N. Sarkar, Principal
and Superintendent, Medical College & Hospitals,
Calcutta for allowing me to publish this casc.
Thanks are also due to B. P. Banerjee (PR.C.A.
student) [for drawing Fig. 2 for me.

REFERENCE

1, Dutta Gupta, A, K.: An unusual case of
Lumbar Hernia through Petit’s friangle.
Ind. Med. Gaz, 83: 232, 1948

Rrceived for publication on 26-3-'56.



THE APPLICATION OF SPLIT SKIN GRAFTING TO SOME
SURGICAL PROBLEMS

by H. W, WILLIAMS and ANAND.

Frem personal experience, I know that
the average general surgeon finds practical
difficulties in grafting, which distourage
him from attempting such vrozedures toc
often. It s proposed 1o distuss  some
temmon conditions iy which a conservative
attitude  towards gralting leads to pro-
longed treatment and even PeImansnt dis.
ability and to autline sowme of the nractieal
details of grafting.

Groyr 1

Neoplasms :  Fig. 1 shows the large graft
necessary to close the defent following
excision of an epithelioma in a 20 vear
burn scar of the popliteal region. This case
atsz underiines the need for ample skin
replacement in Aexures.

Fig, 2 is of a case of recurrent fibromata
in the subcutaneous tissuss af the {eg. The
tumours recurred  four  times following
excision by different surgeans. The Tata
Institute repurt was fibrosarcoma hut after
eonsultation I agreed to perform a3 Afth
loval aperation. There were three nadules
adherent tu the skin, so the whole area
down to muscle was excised and the graft
applied direct to the muscle. 4 yeur has
naw elapsed  without requrrenye | pravi-
ously three months was ths imaximum
period,

Fig. 3 is of a patient in whem a rodent
ulcer had drstreyed the right eye, cheek
and part of nose. The whele was excis-d
leaving exposed honre in orbit and nase. A
dental compound moald was made of the
defect, whick was then covered with s thin
graft. This was held in fArm apposition by
stk stitches through the skin edge  tied
over the mould After Gwe days the mould
was remioved and this photograph tak-an,.
Ideal repair in such an area will he by full
thickness flaps but recurrences are guickly
detected through thin grafts and the final

fepair (if desired) should be delayed for
a year,

Grovp 2

Non Neoplaste Skin Lesions It has
long been considereq ‘that on surfaces ex-
posed to weight bearing or friction, split
skin grafts prove unstable. Several recent
bapers have cast daubt on this.  In 1953
Wybn Williams 2 reported a case of plantar
keratodermia freated by excision of the
whole skin of both heels, whick were then
grafted. 1 treated 4 similar case a year ago
and the skin ig standing up ty wear, the
Patient  free fram pain or standing ot
walking,  Split grafts will survive evea
where the blood supply is poor. Grafting
15 therefore an jdeg) fregtment for indolent
uleers of which varicose uleeration of the

g ix ane variety. The large trapical alecr
will also heal yost quickly by this (reat-
ment, The uleer, aftey cleaning with Busol
for u few days, should be ruthlessty curet-
ted or botter 110 exeisod in one picce.

A foul uleer 37 in diameter of a voar's
Fiuralmu, an the foot of 4 leper (s shown
In Fig. % four menths after grafting, The
graft has contrapisgd fven mote than is
usualy but the yleer remaihs healed.

In Gujerat g chronie eczemg of the der-
sum of the hands and of thy legs near the
ankle. is common, The condition  seume-
Umes  responds  to antihigtaminics, byt
whatever treatmem i used, relzpse is the
rule,  Censeious of the ohjections which
can b raised 1o using grafts for a coretedi-
tion that can Prosumably gppear in o
areas, | grafted on, paticnl’s leg. Hy was
very grat:ful and persuaded e o {reat
his hand sinilarly Xeray treatnient gives
good results byt TEQUIFES Neven exposures
3 weekly intervals: I find that a villager
who travels 5 Jong distance for {reatmont
prefers a ten daws stay if pussibie.
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Fig. i.
Popliteal graft alter excision of epithalioma in
buret sear.

Fig. 3. N
Ryiensive rodent uleer, 5 days after excision
awd grafting by stent mould.

Fig. 2.
Fibrosarcoma of fascia of leg - Grafting  after
excision down to muscle. ’

Fig, 4,
Tropical alcer being carretted with steel rule,
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Fig. 5.

Same case as in Fig, 4, after grafting. Note 2
sutures left long to fix dressing,

Fig. 7.
Trophic uleer in leper 3 months after excision
and grafting.

Finally in this group I would mention
kelotd scars. Jome small ones lend them-
selves to excision and very careful appro-
ximation of flaps and others may respond
to X-rays. The ong seen commonly in
Gujerat is over the sternum in a butterfly
fashien. In these. results with X-rays
alone are disappointing, Complete excision
and grafting offer the best result. We give
2 dose 800 » to deonor and recipient areas on
the day before cperation. Haemostasis,
slways vital to a good ‘take . is essential
here. Even the smallest clot due to cozing
will delay healing and cause local hyper-

Fig. 6.

S j
o gg\ledc:;sfe as Fig. 4 & 5 on removal of dressing

Fig. 8.

Chronic Eezema of le i
i B of 7 years duration.
Photograph 6 weeks after exeision and grafiing.

trophic scarring. It occurs most commonly
at the periphery. .

Grour 3

Burns: Reference has already hoen
inade {o epithelioma oceurring in a burns
scar.  Berause of this, not an infrequent
sequel, as well as deformity, burns scars
should br excised early. Gross fibrosis is
cemmaen and  blood  supply  being poor,
stmple ulceration common. Split skin tends
to contract and in certain sites a pedicle
graft of whole skin and suboutaneous tis-
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Fig. 11

Extensive hurn of scalp. Mobility of skin 8
months after grafting,

sue is advisable. Where scars are not
densely fibrotic but supple, judgment must

. Fig. 9. y be exercised as to whether the defect is
Acid burn fixing chin. 10 days after excision primarily due to skin shortage or distor-
and grafting. tion. If the latter predominates the defor-

mity may be rectified either completely or
partially, by Z plastics or a similar rotation
procedure. If however, theve is actual skin
shortage, such measures will fail. The
wheole area of scar should be excised, both

: in linear extent and in depth and the mar-
gins undercut for a quarter of an inch ail
round, When the graft is applied, the
interrupted sutures should wrap the graft
over the raised skin edge. Subsequent con-
tracture will pull out this overlap. In the
primary treatment of burns, no method has
vet been advised which can predict ths
depth of skin destruction at thz time of
burning. By the 10th—14th day this is
apparent and the eschar being removed,
the granulating areas should bz graftzd.
The flat square edge of a 67 steel ruler ig
ideal for removing the granulations
cleanly. Where large areas are involved,
the sheets of split skin should be laid on
tulle gras together and cut into sirips
2 wide,

Acid burns produce a chemical chang:

Fig. 10. in the skin, akin to tanning. The dead

i . prior to a series of plastic opera- .4 arates very slowly; when th

Acid burns prior to a series ob pu bee skin separates v ¥, en the

{ians, but three menths b:tfl:eg ‘;li'::;s Sg‘;:“sgairch: demarcation ls‘clear. 1‘t should be e-xmse‘d

5uccz‘:ﬁfu!l§.~f grafted 1o k and grafted with a single sheet of split
bald Mclndoe.



b4

Fig. 12,

Immediote grafting of donor aves n Indian

forehead fap.

Figs. 13 & 14,

Partial rhinoplasty in 1 stage, Rim of notes
Fashioned from pedicle graft l'romlabove_defe..:-t
and the resultant wound filed with gplit skin
graft.

skin. Eyelids may be grossly distorted by

burn contracture and even where the

defect is fully corrected by a graft subse-
quent contracture of the graft may par-
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» Fig. 12-4,
Rhlpuplasty by forehead Aap. 1 month alter
shewing colour changes in prafy,

tially reproduce the defect Marked over
correction is therefore required. Split skin
grafts are ideal and should be applied ovor
a stent mould sutured in place for 5 days,
Fig. 10 shows such a correction of upper

and lower lids performed last year hy Sir
Archibald MecIndoe.

Fig. 11 demonstrates the fact that sub-
cutaneous tissue will grow beneath a split
skin graft, so that in a few months the new
skin is  fully mabile and the marked

depresston at the periphery of the grafr is
obliterated,

The scalp was grafted by broad strips of
split skin laid in contaet, The photograph
was taken after nipe months, '

Grour 4

Miscellaneous : Road accidents commuonly
lead to avulsian of large areas of skin from
the legs, whilst accidents  with machinery
may stmilarly involve the forearms. Even
when the skin is not completely  avulsed.
its blood supply hasg usually been jeopar-
dised by crushing and immediate grafting
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Fig. 15

Weh coniraction of axilla from burn. Excision

and grafting,

Fig. 17, ’
Cutting a graft of the thigh with a Humby knife.

with 1 strips of split skin provides the

hast primary troatment.

Rhinoplasty by forehead flap is an Igdu;_nr:
contribution to plastic surge;)f danMaLL
Gujsrat is stilf frequently requule\_. Most
general surgeohs \vlho datftecntaptmt glls‘arl‘::u]af‘-*

¢ leave the scalp defe
g;lil\:'e:‘f\ the first and second stagesi\bugrj
the whole raw area is‘graheddat rtheen et
operation sepsis is avoided an \\{ o ihe
oedicle is returned the [;)ern.u.u'xle_-lnt felect
is already grafted. These two pholog IP :
hF?w; 12 and 12-A) show the early co;u
fhaﬁ.u.fs; that cocur in all grafts. In' ‘themurﬁ;
wue.k; and months the graft is °

Fig. 16.

3 weeks after,

s e T ST
L L SO .#‘g%m.. P A

Fig. 18,
Donor site.

darksr than the surrounding skin due pre-
sumably to the slow establishment of the
mechanism by which melanin is removed
from the skin. Slowly the disparity in
colour disappears though texture differ-
ences may siill be apparent.

Technique: The instruments available
for cutting grafts are numzrous though
many hospitals still use the old Thiersah
knife or common razor blade. The lattar
kas its use for obtaining postage slamp
grafts for small areas. If a local ana s~
thetic is used, a rigid, flat surface g pro-~
vided which cuts easily with the blade hald
in a 77 pair of Spencer Wells,  Thz mosi
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modern instrument is the electric derma-
tone. 1 was not impressed with experi-
menis with this type of instrument in 1953
although a sturdy, easily sterilised derma-
tone driven by compressed air, looked
most promising. However Clarkson Reid'!
reports most favourably on a year's ex-
perience with an electric dermatone. Such
instruments are not likely to be available
to the general surgeon so the choice nar-
rows to the Blair blade, the Humby knife
or the Paget dermatone. The latter cuts a
graft up to 8” x 4” but I would agree with
Clarkson that “it is a time consuming
method and there is often trouble with the
cement” and it is not suitable for thin
grafts. The Blair knife needs much prac-
tice but the Humby knife which gives
reliable medium thickness grafts, is more
easy 0 manage. Both of these knives need
care in sharpening and most plastic sur-
geons prefer to do this personally. For the
occasional cperator, both the Blair and
Humby knives can be obtained with
expendable blades, which ensures a good
cutting edge.

The ecasiest place to obtain a graft from
is the thigh. For facial grafts the skin of
the upper medial surface of the arm gives
a better colour and texture match. After
cleansing with 1¢¢ Cetavlon and applica-
tion of towels, an assistant raises the soft
tissues on the medial side of the thigh with
a flat hand. I prefer a Gabarro board to
the simple wooden board for obtaining a
flat surface. Whichever is used, the knife
must closely follow the board.

Absolute haemostasis must bz obtained
in the area to be grafted and then the graft
should be sewn in with interrupted sutures
of very fine silk or linen thread, keeping
the graft taut. When the graft has been
sutured. any tiny blood clot is washed out

with a stream of saline from a eustachian
catheter and bulb. Some of the sutures
are left long and after the application of
tulle gras and moist saline gauze, cotton
wool (or dry flavine paraffin wool) is ap-
plied accurately and the sutures tied firmly

over. More wool is applied and finally an
elastocrepe bandage.

The donor area is covered with tulle
gras and dry gauze and a cotton bandage
applied over minimal cotton wool. The
dressing is left for 10 days by which time
it should be healed,

It is our practice to do the first dressing
in the operating theatre on the 5th day
when the long sutures are cut and a sim-
ple light dressing applied. Where it is
impossible to obtain pressure in the man-
ner described, it is better to make a mould
in Dental Compound and to apply the
graft to it.  This is useful in eyelid and
orbital grafts particularly. as already dex-
cribed. After two weeks, grafts can be
lightly massaged with a lanoline cream
such as Nivea Creme, particularly at the
margins which tend to be rigid and uncoin.
fortable.

SuMMARY

Th? technique of split skin grafting s
described and a series of cases presented
in which this treatment is effective.
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ADENOMA OF THE LIVER
(Report of two cases)

by D. BHASKARA REDDY and C. R. R. M. REDDY, Visakhapatnam.*

Although primary carcinoma of liver is
a common neoplasm in some parts of the
world as in Africa, India and China benign
hepatic cell adenomata are rare. Most of
them are silent and asymptomatic during
life and cases which produce symptoms, or

-have treatment or surgical intervention are

still rarer. Few cases have been recorded
(Hunter ) where surgical intervention has
given the patients a cure. These cases
vsually can occur in both very young and
old pecple. They may be single or multi-
ple. They are usually seen in the right
lobe of the liver but occasionally in the
left lobe as in the cases recorded below.
They are yellowish brown or yellowish red
in colour, sometimes pedunculated and
showing degenerative changes. There are
altogether very few cases recorded in the
literature. Hoffman? in 1942 reviewed 38
cases from literature and cited 2 of his
own. Packard?® and Stevenson in 1944
have reported successful resections in
children of 13 years and 7 months respec-
tively, Warvi® in 1945 recorded 3 cases
of benign hepatoma. These tumours cause
symptoms owing to their weight, size or

Fig. 1.
Case Report (1). Photograph showing section
of the liver with the circumscribed tumour
nodule in the lateral end of left lube of the liver.

pressure on the surrounding viscera sucly
as stomach, duodenum, kidney or bile
ducts,  Oecasionally they present as an
acute abdominal emergency as a result of
torsion or haemorrhage into the peritoneal
cavity, Beling! in 1941 advocated perito-
noscopy as a most useful aid for diagnosis
and for purposes of biopsy. The poten-
tialities of these tumours turning out
malignant must always be borne in mind
and whenever they produce symptoms they
must be removed.

On reviewing the autopsy records of
both Pathology and Forensic Medicine
Departments of Andhra Medical College
we have encountered only 2 cases of ade-
noma of the liver as incidental findings in
the autopsy room. We came across in the
same period 38 cases of primary cancer.
Both the cases are recorded below for their
rarity and for their asymptomatic nature.

Case Report 1:

P. C., Hindu male, aged 1# accidentally {ell
down into a well and was drowned. Autopsy was
done on 28-11-1954. P.M. No. 45/54. Revealed
frothy fluid from the nostrils, hands were sodden,

Fig. 2.

Case Report (2). Photograph of the liver show-
ing circumscribed, encapsulated tumour in the
middle of the left lobe of the liver,

» From the Department of Forensic Mediecine, Andhra Medical College, Visakhapatnam.
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Fig. 3.

Photomicrograph showing hyperplasia with cord
of liver cells of varying sizes surrounding thin

strands of fibrous tissue. No lubular patters

could be made out.

all the organs were congested, petechial haemor-
rhages over the serosal coats. The liver weighed
960 gms. Over the lateral end of the lelt lobe of
the liver, a circumscribed yellowish tumour
1°6” in diameter was secn.  The tumour was
lohulated rest of the liver did not show any
change (Fig. 13.

Case Report 2:

Chvistian female, aged 20 years drowned her-
self in a woll. Previous history did not reveal
any  svinpioms referable 10 liver.  Postmaortem
53 55 was deone on 22-11-1%55 and  presented
typical signs of drowning.  Liver weighad 1260
gms. A rajsed yeltowish area was seen in the
middle of the border of the left lobe of the liver,
Cut section tevealed a circumseribed encapsu-
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lated, yellowish nodule 1° in di
, ameter and lobu-
lated. The rest of the liver was cungesledoa::d

did not reveal anvy i i
g 2. veal any growth or cirrhotic changes

Histological study: 1In both the cases, t

mour was studied in detail histologically .an]:ie ll‘tlgy
presented identical appearances. General picture
is th-al of _hyperplasia with cords of liver ceils of
Earymg Sizes  surrounded by thin strands ol
btl:rous tissuc (F‘lg.‘ 3). No lcbular pattern could

made out, or bile duct hyperplasia.  Nodules
tonsisted of loose cells which showed irregularity
In size qnd arrangement, No evidence of anv
regeneration of liver cells. No evidence of mitosis
or hyperchromatism.  Normal liver cells can be
Sech compressed at the edge of the tumour and
rest of the liver studied under the microscope did
not reveal any change.

Histalogical diagnosis : Adenoma of liver,

SUMMARY

_1. thergture on  adenomas of liver
hriefly reviewed.

2. Two cases of adenomas of liver which

are incidental autopsy findings are
recorded,
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ORTHOPAEDIC SECTION

TUBERCULOSIS OF THE SPINE *
by B. MUKQPADHAYA and N. K. MISHRA, Patna.

The many-sided problems presented by
tuberculous affection of the spine are so
vast that it is not possible to discuss within
the time at my disposal every aspect of the
subject in the light of experience gained
in the management of these patients, I
have, therefore, decided to restrict my dis-
cussion to a few problems which have
seemed insurmountable in the past and
continue to cause difficulty in the present.

Tuberculous disease of the spine is by
far the commonest and certainly the most
serious form of ostec-articular tuberculosis.
Out of a total of 924 cases of bone and joint
tuberculosis treated by us betwsen April
1949 and December, 1955, 473 were cases
of spinal disease (Fig. 1) and Table I. The
disease can occur at any age but in our
series the highest incidence was encoun-
tered in the first and third decades of life,
the incidence falling off considerably after
the fourth decade (Fig. 2). The youngest
patient was six months of age when first
seen and already the disease was in an
advanced stage involving more than four
dorsal vertebral segments. The oldest pa-
tient was 76 years of age. Unlike other
reported series of cases, where the inci-
dence as between sexes has been more or
less equal, in our series there was a defi-
nite preponderence of male patients who
jormed 62.4'i of the patients (Fig. 3).
Among the childhood cases, there was a
definite history of contact in almost 20, —
the source of the contact being either one
or the other parent or near relations in the
family. Careful interrogation of the eco-
nomic level of our patients revealed that
nearly two-thirds of our patients came
from the lowest income groups who are
chronically under-nourished, whose food
is grossly deficient in protective food ‘fac—
tors. who live under extremely insanitary

*A Paper read at the XVII Annual Conference
af p:;:e Association of Surgeons of India at
Amritsar, Dec, 1955.

ki

NUMBIR O CABIE e PLCINT
]

Y [y KWL Amiug (300 T Te—Ty Shany

REATION  OF  &PAC wily OFwa  @ont & forAr Tosduua M

Fig. 1.

INCIDENCE OF SKELETAL TUBER-
CULOSIS IN VARIOUS REGIONS

Table 1
Diseases. No. of  Per-
Cases. centage.
Tuberculosis of Spine 473 51.1
Hip 189 20.4
Knee 97 10.5
Ankle 66 7.1
Elbow 36 2.9
Shoulder 25 2.7
Wrist 14 1.6
Others including unspecified 24 2.7
Total 924 160

conditions and who came up for treatment
only when the disease is so advanced that
the patient is completely crippled by the
acutely severe symptoms. A survey of 30
patients revealed that all our cases were
caused by human type of tubercle bacilli
and there was not a single case of hovine
bacillus infection. The materials were col-
lected from abscesses and operative mate-
rials. Multiple lesions, i.e., spinal lesions
associated with other lesions in the bedy.
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A Graph showing the incidesce of bote and joint
tuberculosis in our sertes according io age,

e.g, chest, glands, other joints, kidneys,
ete, were met with in 18.6', of our cases,
The relative frequency with which the:
various segments of the spinal colwnn
were involved were as follows : —

Cervical including

cervico-dorsal 9.4 4,
Dorsal 46.2 -,
Dorsi-Lumbar 13.1 7
Lumbar 25.4 ¢,
Lumbo-Sacral 3.3 4
Uneclassified .6 1.

Lesions in more than one area of the sping
was met with in 97 of cages,

The figures shew the marked preponder-
ance of dorsi and dorsi-lumnbar disease as
compared to the other regioms of the spine,
No satisfactory explanation of this pecu-
liar distribution of the lesion is forth.
coming. The number of vertebrae involved
varied from one single vertebra ta 14 ver.
tebral segments, the average number of
invelved segments being 3.8 vertebrae
This is so because the vast majority of aur
patients were first seen when the disease
was already well-advanced with destruc-
tion, collapse, abscess formation and defar
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Fig 3.
Shows the incidence of tuberculous discase us
between sexex — male and femnale,

mity. Only a few cages WEre seen in (he
“socalled ¥ early stages of the disease.
where diagnosis presented any  seripus
difficulty. The incidence of abscesses detec.-
ted clinically or radiologically varied with
the site of the disease.

Cervical .. 8.4 <,
Dorsal .. 60.0 -,
Dorsi-Lumbar .. 84.2 ¢,
Lumbar .. 69.5 ¢,
Lumbo-Sacral .. 40.0 -,

It is principally with the problems  of
treattuent that the present paper is con-
cerned, Every discussion on the treatment
of spinal tuberculosis must begin with the
admission of two facts—

{2} We are dealing with , secondary
lesion caused by a haematogenous spread
TOm a primary focus — active or fatent,
either in the lung or in a lymph gland andg
the bady as a whole must be considered to
have had Jivieg tubercle bacilli implanted
within it ay many locations. Thix means
that the waintenance and enhaneement of
the general resistance of the patient wust
always remain one of the prime abjectives
of all methods of treatment, In the past.
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Shows the incidence of tuberculous disease of the spine aceording to the regions
involved — a comparative study of the author’s awn series and that of other workers.

this ronception coupled with the disas-
trous results of surgery performed hefore
the advent of anti-tuberculous drugs, domi-
nated the concepts of {reatment of tuber-
culous of the spine. It was conceded that
in tihe treatment of tuberculous disease
there was no substitute for time and pro-
longed. uninterrupted and continuous local
and general rest combined with good food
and a sanatorium regime formed the sheet
anchor of treatment. With this method
there was a 25 to 30', mortality and the
period of treatment varied from two to five
years. In the presence of sinuses the
method often failed. It did not fulﬁ! the
three basic requirements of an ideal
method of treatmem. These requirements

are-—

¢ method should stop further

M Ti;)rogress of the lesion and bring
about a gquick arrest of the
disease. It should also prevent
the onset of complications.

(2} 1t should restore full function in
the diseased area and prevent
deformities.

{3) Tt should not be time-consuming
and uneconomical.

From all these points of view canserva-
tve treatment failed to fulfil the reguire-
ments of an ideal method.

(b} The second fact is that the disease
is extremely chranic and slow in its evolu-
tion. Quite a length of time elapses het-
ween the implantation of infection and the
appearance of physical signs. Even when
the disease is suspected, localization of the
disease and therefore, confirmagion of the
diagnosis is impossible until the appear-
ance of radiological signs. Radiologiral signs
do not appear until the disease is fairly
advanced and has attained a certain size.
The earliest radiological signs are etther—

{i) reduction of intervertebral sparce,
or
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(i1} a radiologically visible area of
bone destruction, or

(iii) an ahscess shadow.

In terms of the pathology of the disease,
all these are evidences of late lesions. Thus
a time lag is almost inevitable in the diag-
nosis of this lesion even where all modern
methods of investigation are available,

The advent of specific and potent anti-
tuberculous drugs raised hopes that per-
haps some of the pre-conditions of an ideal
method of treatment will be fulfilled. Until
1951 most of our patients were treated by
prolonged, continuous and uninterrupted
local and general rest, good and nourish-
ing food, fresh air and prolonged anti-
tuberculous drug therapy consisting of a
combination of Streptomycin, para-amino-
Salicylic Acid and later on, of isonicotinic
acid hydrazide when it became available,
in adequate doses. These drugs were used
for prolonged periods irrespective of the
risks and dangers of the emergence of
drug resistance. The drugs failed to arrest
the local spread of the disease, could not
prevent local destruction of tissue and had
no dramatic influence on the period of
treatment necessary to bring about com-
plete healing of the lesion. With the use
of these drugs the appetite Improved
rapidly, most patients put on weight
quickly, painful symptoms were controlled
in a relatively short time, and the martality
from the disease was reduced to nearly
15% . However, the beneficial effects pro-
duced in the initial stages of treatment was
not always sustained. Success was achieved
in the treatment of sinuses, three-quarters
of which healed spontaneously under pro-
longed anti-tuberculous drug therapy. The
drugs did not appear to have any markedly
beneficial effect on inaccessible abscesses.
Where the abscesses could be repeatedly
aspirated and the drugs instilled locally,
general impression was that the drugs
helped the absorption of the abscesses.

The comparative failure of anti-tuber-
culous drug therapy to resolve the local
infection in vertebral disease is very likely
related to the nature of local tissue

reaction to tuberculous infection. The
local lesion in this disease Passes through
two stages — a very early vascular stage
to be followed by an avascular stage, In
spinal disease, diagnosis in the early vas-
cular phase of the disease can hardly ever
be made with certainty, The fully tuber-
culous follicle is devoid of blcod vessels.
As the tuberculous process spreads, the
highly cellular tuberculous inflamatory tis-
sue invades the surrounding tissues and
bone, cartilage and even dense fibrous tis-
sue cffer only a temporary barrier to its
progress. The process is accompanied by
necrosis of the capillary walls angd a well-
marked obliterating endarteritis of the
larger vessels. Rapid invasion of the soft
tissues surrounding the bene causes loss of
blood supply to large areas, accompanied
by wedge-shaped areas of bone sequestra-
tion (Figs. 4 & 5). The occurrence of
sequestration in tuberculous lesions have
not been sufficiently emphasised in the
past.  Tuberculous sequestra are hard to
identify in skiagrams. They consist of
relatively fragile, decaleified bhone
thus do not throw a dense contrast shadow
but they influence the prospects of healing
in the same way as in septic obteomyelitis.
Because of the avascularity of the
and the fact that a tuberculous fo
usually isolated by a fbrous wall, drugs
administered through the parenteral route
cannhot reach the centre of the diseased
area in therapeutic toncentrations. Even
if administered locally through a sinus, the
drug cannot be uniformly  diffused and
distributed into the interstices of the in-
volved area. The complicated structure of
the bony tissue adds to the difficulty of
dispensation of the drug. Diagnosis can
hardly ever be made with certainty in the
early vascular phase of the lesion, If the
anti-tuberculous drugs are to act upon the
local lesion effectively, it is necessary that
a pathway be opened surgically to allow
the drugs to reach the diseased ares in
adequate therapeuytic concentration. This
can be achieved if the grossly  diseased,
necrotic and avascular central areas of the
lesion are remaoved surgically leaving only

and

lesion
Cus is

N
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Fig. 4.

Shows a large centrally situated sequestrum
between the bodies of two diseased vertebrac.

Fig. 5.
Shows sequestration of the whole body of the

third lumbar vertebrae,
operation,

This was removed al

the relatively vascular peripheral areas of
the discase. By a combined administra-
tion of anti-tuberculous drugs both locally
and parenterally, a high concentration of
the drug at the site of the disease can then
be achieved. At a stage when diagnosis is
pussible a pathway must be opened surgi-
cally to allow the drugs to get access to
the diseased area in proper concentrations.
If this is not done the drugs can act only
indirectly by enhancing host resistance and
such a process is naturally a time-consum-
ing one.

There is another reason why it is desir-
able to attack the disease surgically, The
presence of large amounts of toxie tuber-
culous material in the body places a great
strain cn the dafence mechanism. It is hard
to build up the patient’s resistance when
his health is bsing undermined by toxic
abscrption.  The removal of this material
would banish the single most important
depressing influence from the patient’s sys-
temn and thus enable him to fight the gene-
ral infection from a more favourable and
advantageous ground.

In making a direct assault on tuber-
culous lesions, the surgeon fears not so
thuch the infection itself, as the inability
of the tuberculous soil to deal with secon-
dary infection. There is also the danger
of a general dissemination of infection fol-
lowing surgical procedures, The success of
anti-tuberculous drug therapy in control-
ling sinuses and alsu in the treatmeni of
azute forms of tuberculous lesions includ-
ing tuberculous meningitis and miliary
tuberculous has made it possible to make
a direct attack on the tuberculous lesion.
They have practically removed the risks
of general dissemination following surgery
when new wvascular channels are unaveid-
ably opened up in a tubsrculous soil. Anti-
tubsreulous drugs prevent the formation
of post-operative sinuses and thus the fear
of secondary invasion of a tuberculous
lesion and the serious consequences there-
of, are removed. On¢ can now hope to
perform elective surgery with a reasonable
chance of success in the presence of active
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tuberculous infection. Without the protec-
tion afforded by these drugs, direct surgi-
cal attack on active tuberculous lesions
carries prohjbitive risks.

In view of these considerations, we have
during the peried under review treated 56
cases of advanced spinal tuberculosis with
what may be termed a combined method
of attack, The case can be divided into
two groups.

(a} Where long-standing sinuses were
present. These were all very advanced
and neglected cases in low general condi-
tion with a prolonged history of the infee-
tion — the duration of the disease varying
from 1 year to 9 years. 21 cases had
lesions in other parts of the body.

(b) Fairly advanced casss with well-
marked tissue destruction but without evi-
dence of sinuses or clinically palpable abs-
cesses. Most of these cases showed pre-
sence of abscess in the skiagram or at
operation.

The following routine was followed in
the management of these cases :—

(i) Once the diagnosis is established
and all investigations comple-
ted, the patient is hospi-
talized. He is given 3 to 4
weeks conservative treatment
consisting of local and gene-
ral rest, good food, haema-
tenics, small repeated trans-
fusions if congidered neces-
sary and  anti-tuberculous
drugs.

{ii} At the end of this periad an at-
tempt is made to perform as
thorough a removal of the in.
volved tuberculous tissue as
technicaily possible through a
direct apprcach to the site of
the disease, irrespective of the
presence of abscesses or sinu-
ses in the line of incision. The
aim of surgery is to leave a
healthy, raw, vascular and

bleeding surface 3¢ the bottom
gf the wound. The operation
IS a major one and requires
full use of modern resuscita-

tive .measures and good anaes-
thesia.

(iti) A thomug}} Spraying of the raw
area with Streptomycin pow-
der is done. An indwelling
catheter is left in the depth of
the wound through which anti-
tui_)erculous drugs are instilled
daily for 3 weeks after the
operation. Penicillin is also
given parenterally t, prevent
secondary  wound infection
where operation is performed
in the presence of sinuses

(iv) Primary closure of wournd.- is per-
tormed, even in cases of sinu-
ses and the patient ig placed
on a well-fitting plaster bed
extending from the head to
belmy the knees. The plaster
bed is kept ready before the
oper:imonf and js placed on a
wooden frame i
nursing care. 0 permit Tasy

A word about the local ircrili.:
Streptorpycin through th??rildl\:zllllliﬁltmn h”f
ter. 'Thxs must be performed egmtt ot
aseptic Precautions gapd should vor b
left at the mercy of the ward nur?‘.ever i
carelessness in thig respect wili speﬁ- d'%ny
:iz for the wholg plan of treatment, Dul:iah-

e post_-operatlve period.  system; 5
m:mlstratton of anti-tuberculn‘li: dmlc _al_i--
(J'ontmued. The combined use 0}118;; o
drugs by parenteral and local royt bt'e“
a high concentration of these dru;: a:utl}%i

site of the disease and h
. el
residual local infection I‘a:))jdtlc;, combat the

pr;mary llntention in almosy EVery case. |
a lew cases there wag g stall on of
sero-sanguinous fluid

"~

| coliection of
along the track of
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the catheter. This was gently squeezed out
at the time of the removal of stitches.
Patients are not given continuzd instifu-
tional care as open air institutions for the
ireatment of cases of skeletal tuberculosis
do not exist in our State. They are dis-
charged in plaster immobilization with
instructions to carry on with rest and anti-
tuberculous drug therapy at home. They
are instructed to report at once in case any
untoward symptoms, €.g., fever, pain, loss
of weight, etc. appear. As a routine they
are called after 8 weeks when the plaster
is removed, the part x-rayed, a thorcugh
check-up performed and the progress of
recovery assessed. The patient is again im-
mobilized and the same routine of treat-
ment continued. The total period of plaster
immobilization varies between 4 to 8
months depending on the site of the disease
and the individual response of the patient.
At the end of this period, activity is allow-
ed in stages. Anti-tuberculous drug the-
rapy is continued for the whole pericd of
convalescence.

In this series of operated cases, except
for absolute contra-indications to surgery
on medical grounds, no patients were dis-
carded because of age, physical condition,
location of lesion or presence of other foci
of disease including active diseass of the
lung. As a matter of fact, in the early
days of performing this type of surgery,
we preferred to have what can be callzd
“ Galvage Problems”. The results with this
form of management have been uniformly
successful. The improvement in the gene-
ral conditions of the patient following ope-
ration has been very striking. This has
been most dramatic in cases who were
acutely ill and run down before operation
specially where anti-tuberculous drugs had
not been used parentsrally for prolonged
periods before operation. Where this had
already been done the response was not
quite as spectacular. The patients put on
weight rapidly, toxaemia disappeared,
appetite improved, temperature settled
down to normal when the patient was
febrile before operation and the rapid

9

change in the outlock of the patient’s con-
dition was very striking indeed. Surgical
attack on the spinal lesion preduced a bene-
ficial effect on the lung lesion where pre-
sent, which started to heal more rapidly
following operation.

The distribution of the 56 surgically
treated cases were as follows:—-

(a) Cervical Spine 2

(b) Dorsal Spine 38 — 37 lesion of
body of
vertebra.

1 Laminar
lesion.

{c) Lumbar 16

Among these, there were 9 cases of para-
plegia.

Cervizal disease can be attacked from a
lateral ingision, care being taken to avoid
injury to the cervical spinal nerves. Endo-
tracheal anaesthesia is essential and tha
lesion is approached along the posterior
aspect of the neuro-vascular bundle and
the pharynx and from the antero-lateral
aspect of the lesion. Following surgical
attack, the lesion heals rapidly within 3 to
4 months. We use a cervical collar for
6 months from the time that rigid im-
mobilization is given up,

It is specially in dorsal spinal disease
that an intelligent combination of surgery
and anti-tuberculous drug therapy has pro-
duced an entirely new outlook in what has
hitherto been a dire and intractable con-
dition requiring usually two or more years
of recumbancy and even so, very often
leading to considerable deformity and dis-
ability. This is specially true of children
where the disease may destroy anywhere
upto 6 or 8 vertebrae and cause very gross
degrees of deformity. The use of anti-
tuberculous drugs has not succeeded in
staying the process of progressive destruc-
tion of wvertebral bodies. Mortality in
dorsal spinal disease is fairly high, and
paraplegia specially in upper and mid-
dorsal disease very common indeed. In
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untreated cases the incidence of para-
plegia is as high as 40°7 in our series. In
lumbar and cervical regions, the pus can
track away from the affected vertebrae.
This is not to say that it always does so.
But in the thoracic region it usually
remains pent up as a persistant paraspinal
abscess. In the early stages such pus is
under considerable tension and so causes
destructive of healthy bone in its neigh-
bourhood. The abscess factor dominates
the treatment of spinal tuberculosis and
healing rarely occurs in the presence of the
abscess, whatever method of local treat-
ment is used.

Costo-transversectomy, complete evacua-
tion of the abscess and removal of all the
surrounding necrotic tissues should be
done in these cases. This, in our opinion,
is even more urgent in children than in
adults, because dorsal spinal disease is
most destructive in children, This involves
removal of portions of vertebral bodies so
as to reach relatively healthy areas above
and below. The earlier in the disease the
operation is performed, the less destruc-
tive will be the operation. Once the necro-
tic tissues are removed, further progres-
sion of the lesion is halted. The relatively
healthy vertebrae above and below come
in contact with each oiher and there is a
strong tendency for them to fuse by bony
ankylosis. Of the 37 cases of dorsal spinal
disease in which this operation has bzen
performed, 30 have fused post-operatively
by bony ankylosis within « period of
6 months from the aperation. In othsr 7
cases, although the disease was arresied
and healing achieved, bony ankylosis did
not ocenr. This may be the result of
failure of vertebral bodies to collapse on
each other. With this method, we have
succeeded in arresting further progress
and preventing increasing deformity. This
is in contrast to the results of conservative
therapy where dorsal disease usually heals
by fibrous ankylosis and has a strong ten-
- dency to attacks of recrudescence and
almost always requires a posterior spinal
fusion operation to stabilize the results of
conservative therapy. In our series we

have a number of patients who have been
under conservative treatment combined
with anti-tuberculous drug therapy for
periods of from 5 to 6 years with PETSis-
tant discharging sinuses and dorsal spinai
disease who have now healed with firm
bony ankylosis following adequate surgery
and are free to move about. Such results
are extremely encouraging (Figs. 6 to 13).

Disease of the lumbar spine is relatively
benign as compared with dorsal spinal
disease. Here spontaneous bony ankylosis
is Dol uncommon as healing progresses.
However, extensive destruction of verte-
bral bodies is usual in children before
h_ealing starts and abscess formation and
sinuses are common and the disease may
Tun a very protracted course. Sound heal-
ing with minimal deformity can be achiev-
ed in a fraction of the time previously
required, if the abscess is drained and the
necrotic tissues removed surgically. A total
of 16 cases have been treated by this
method in all of whom a firm bony anky-
losis between the remaining portions of
the involved vertebral bodies was achieved
within 6 months of the operation. In a few
cases of lumbar disease, thoraugh removal
of the diseased tissues left a fair-sized
cavily at the bottom of the wound. This
was filled up with fresh cancellous chip
grafts taken from the iliac crest. All that
can be claimed about such grafts is that
they did not sequestrate and are incorpo-
rated in the body. Ouyr study does not
permit of any opinion as ta whether addi-
tion of fresh cancellous grafts favour
quicker bony fusion.

This presentation is not intended to Sug-
gest that Surgery is the only method of
treatment in spinal tuberculosis nor tha'
all cases of the disease are suitable for sur-
gery. The disease may be so wide-spread
as to preclude any adequate surgery or the
batient may be seen for the first time when
the diseass has already entered the healing
phase.  Disturbance of the local lesion at
this stage will amount to * meddie-some
surgery ", on the other hand the disease

TUBERCULOSIS OF THE SPINE 67

Figs. 6 & 7.

A. P. and Lateral X-rays of the spine showing active disaese of the 8th, 9th, 10th and
o 11th Dorsal Vertebrae with para-vertebral abscess.

Figs. 8 & 9.
3 ases as above 4 months after operation. This shows complete healing of the
same ¢ lesion with bony fusion between the involved vertebrae.



Figs. 10 & 11.

. A. P X-ray view of a case of the disease of the fth, 9th and 10th Dorsal Vertebrae
with a large para-vertebral abscess and a sub-arachnoid obstruction in the Myelogram.
This case had complete para-plegia of 8 months duration.
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may be in an anatomically inaccessible
area, e.g. atlanto axial disease or lumbo-
cacral disease. During the period under
review when these cases of operation were
performed, a larger number O_f cases were
treated on onthodox conservative lines. We
are struck by the speed of recovery In the
operated group. All that is claimed for
the method are the following:—

i- lous

a) In the presence of anti tubercu

@) drugs, surgery performed tl?rough
active tuberculous tissues is not
fraught with any serious risks.

(b} It enables a definite diagnosis to be
made even in the earliest stages
where diagnosis may be in doubt.

(c) Surgery adequately performed when
combined with general care can
arrest further progression :?f the
local lesion almost imm?dxately.
This disproves Gridlestone’s state-
ment that in Osteoarticularl tuber-
culosis there is always an mter_va]
in space and time before healing

can start.

{d) Surgery helps to prevent some of
the worst complications of spinal
tuberculosis.

tage

Surgery performed at an _early 5

©) ofgthe diseass. by arresting further
progress, helps to prevent increas-
ing deformity.

(f) In laminar and transverse.diseases
Surgery is eminently satisfactory
in bringing about a rapid cure.

(g) Itis a methed by which _the_diseass'
as well as such complications as
abscesses, sinuses. multiple iesions
and persistent parapl_zgia can b=
tackled at the same tme.

(h) By this method we capn salvage
patients who are resistant to con-
servative treatment and are liable
to b2 given up as hopeless,

reduces the neces-

i iderably
@) It consiers )dary procedures like

sity of secon

spinal fusion, which z2dds mate-
rially to the total time period of
treatment.

(i) In the few cases of spinal disease
where the lesion is situated cen-
trally in the vertebral bedy with
the surface remaining intact, sur-
gery performed after careful
localization with tomograms offers
an opportunity for establishing a
correct diagnosis.

(k) It brings about bony ankylosis of
the vertebral bodies in a very high
percentage of cases, thereby
removing the risks of a relapse or
recrudescence. Posterior spinal
fusion is after all an indirect and
palliative measure and does not
help in the elimination of the
disease. If successfully performed
before healing of the local lesion
has taken place, posterior fusion,
in fact, tends to hinder healing by
preventing collapse of the verte-
bral bodies. Operation as des-
cribed here favours collapse of the
healthy vertebra above the centre
lesion to the relatively healthy
element below. Direet surgical
aitack on the lesion thus has con-
siderable advantages over fusion
operation.

(1) Where multiple lesions are present,
e.g., visceral disease with spinal
tuberculosis, it has been our ex-
periznce that surgical attack on
the spinal lesion has a beneficial
effect on the visceral lesion ; such
visceral lesions show signs of
rapid healing following surgery
for spinal disease. Two factors
may operate in bringing about thiy
change. Surgery may have the
effect of auto-vaccination and thus
may boost up immunity reactions.
It also improves general health of
the patient by eliminating larga
areas of toxic absorption.

Figs, 12 & 13,

Same case 6 months after operative decompression ¢f the cord and removal of tubor-
culous material. There is evidence of complete healing of the lesion, bony fusion of (he

_aﬁected segments of the vertebrae, absence of abseess shadow and relief of obstruction
in the sub-arachnaid space. l
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PARAPLEGCIA

When one concedes that tubzrzulons
involvement of the spine itself g a large
problem for solution, the superimpositian
of a partial and specially complete para-
plegia thereto is truly serious in jts impli-
cation. If we exclude cases of transient
paraplegia, there were 114 cases of esta-
blished paraplegia encountered in this
scries — an incidence cof just over 247,
This incidence is higher than that reported
by most other authorities. This may be due
to the fact that many cases report for
treatment only after the onset of para-
plegia and the disease in its early and even
late and advanced stages is neglected and
the patient continues to walk about inspite
of the disease. Our youngest patient was
2 years of age and the oldest 69 years. One
child with atlanto-axial disease developed
sudden pathological dislocation while in
hespital and died almost instantanecusly.
The child was under skull traction but the
ignorant mother removed the traction and
tried to feed the child at her breast and as
she moved the neck to feed the child,
there was a sudden gasp and the child was
dead. Slow pathological subluxation in
disease of this region is not uncommon
(Fig. 14) and [ mention this tragic case
only to emphasize the importance of hand-
ling these patients with the utmost care
and gentleness. Moderate skull traction is

Fig. 14,

Shows disease of the Atlanto—axia! articulation
with sub-luxation of the first cervival vertebra
znd a large retro-pharyngeal abscesses.

the treatment of choice and usually  suc-
ceeds In reducing the subluxation and als;
relieving early cord pressure symptoms
The distribution of Paraplegia among l‘hc
114 cases according to age wasg as followsy -

0 to 16 years .. 34 cases
17 to 40 .82,
Over 40 " .- 14
Over 50 .. 5

Though the incidence seems very low in
the higher age Eroup, it should be noted
that out of 3 patients with Potts’ disease
above the age of 60 years, two cases had
paraplegia whereas out of 180 cases in the
first decade there were only 18 cases of
paraplegia, The percentage incidence of
paraplegia in the different age groups of
OUr Series were —

0 — 10 years - 10 of cases
develop
Pal-rﬂj

11 —20 L., DoEw

21 —30 .. 373,

31 — 40 .. 28 -,

41 — 50 .. 33.3

51 — 60 50 e,

61 onwards .. 66.6 ;.

From this table it will be seen that w
tuberculous disease of the spineg aecurs
after the 5th decade, the risk of paraplegia;
developing in such cases is as high as 50,
or even more whereas the chances of para-
plegia developing in children is much
smaller. The largest number of  rcases
however, are seen in the 3rd decade Thl\
may be because of the relative frequenc;‘
of the discase at thig age, the stress and
strain of life during thig period and: spe-
ci'ally the risks of Pregnancy and chiipfl-
birth in female patients durihg this time
In actua}l fact, in our seties of cases nf'
varaplegia, there was a higher incidenee of

hen

. the paresis started either
du'rmg Pregnancy or immediately following
childbirth, Thig relationship has beep L0
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pronounced that we have come to regard
pregnancy and childbirth as special hazards
of caries-spine.

Although 114 cases were seen with esta-
blished parapiegia, full records with com-
plete follow-up examinalions are available
for only 100 of them. No case in our
series developed paraplegia while under
treatment in strict recumbancy combined
with anti-tuberculous drug therapy. This
is of great significance in relation to the
prablem of prevention of this dreaded
complication. Most of our cases were first
seen when the condition was already well-
established and well-advanced.

There were 5 cases in whom there was
slight motor paraplegia when first seen apd
the paralytic symptoms deepzned in spite
of the institution of strict conservative
regimen. This is quite understandable be-
cause there is almost always a time lag in
the arrest of erosion and the local tissues
in the infected area are still giving ground
while the general vitality may begin to get
restored and during this period the effect
on the cord may continue to progress,

The distribution of lesion in these 100
cases of paraplegia were as follows:—

Cervical o0 T

Cervicb-dorsal — this includes
lesioh of the upper four
dorsal vertebrae .. 18

Mid-dorsal .. 4T

Lower dorsal and upper lumbar 35

‘There werz five cases in which there were
double lesions of the spine, the paraplegia
being caused by one cr other of the lesions,
When only motor symptoms are present, it
is sometimes difficult on clinical examina-
tion alone to determine which one of the
lesions of the spine was responsible for
compression symptoms.  In such cases a
myelogram is of great value.

The incidence of paraplegia according to
site of disease were as follows : —

Cervical disease 13.4 . of cases
Cervico-dorsal disease 64 ‘o .
Dorsal 45

Dorso-lumbar & hunbar 10.8 *.

Fig. 14-A.
. A Barium swallow X-ray in a case of cervico-
dorsal disease with para-plegia and a para-ver-
tebral abscess. It shows how the cesophagus has
been pushed forward by the para-vertebral abs-
cess causing dysphagia.

The very high incidence of baraplegia in
Cervico-dorsal disease specially in children
is due to several factors -—

(a) The lack of space in the superior
mediastinum causing tension in-
cide the paraspinal abscess. {Fig.
14-A)

(b) The change in the normal curvatyre
of the spine at this level favaurs
narrowing cf the spinal canal with
the cnset of a kyphotic deformity.
Even slight pressure in the pre-
sence of this narrowed cavity may
cause interference with cord fupe.
tion,

(c) The cord fills up the canal at this
level almost completaly and there
is very little free space round the
cord inside the canal Any swell-
ing inside the canal encroaches on
the cord very early in its course,

(d) Sudden jerks or even minor acci-
dents are liable to give rise to g
subluxation of the superior portion
of the spinal column, thus causing
sudden pressure on the cord. In a
number of cases of paraplegia in
disease of this region there was a
history of a sudden onset of com-
plete paralysis following slight acci-
dents. Twa of these cases were, at
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Fig. 15,

Figs. 15 & 16, A. P. and Lateral X-ray of a spinal tumour t
with sub-arachneid obstruction,

the first examination, mistaken as
case of posi-traumatic paraplegia.
In these two cases, a sudden on-
set paraplegia was the presenting
symptom of the disease.

Out of 100 cases of paraplegia, 99 were
the result of vertebral body disease while
one was caused by laminar disease involy-
ing the laminae of Dy & D, vertebrae. Ona
case of vertebral bedy disease presented
the classical features cf spinal tumour syn-
drome (Figs. 15 & 18). This patient was
admitted with symptoms of slowly progres-
sive paraplegia but the spinal X-rays were
negative except for a slight reduction of D,
& D\, vertebral inter-space, Myelography
showed ohstruction at the same level and
at operation a tense tuberculous abscess
was encountered anteriorly behind the
vertehral body. The abscess was about
1 cn. in diameter and was extradural,
lying between the vertebral body and the
posterior longitudinal ligament. Culture oi
the material removed from the abscess
grew tubercle bacilli.

A careful analysis of the clinical features
of our cases leads us to group our patients
into the following categories : —

1. Early Onset Paraplegia —
In this group, the paraplegia appears
within 6 to 18 months from the clinical

Fig. 16.
¥pe of para-plegia

onset of the disease.

further subdivided into This Eroup can be

—

Rapid onset

Gradual onset - i:- cases.

Sudden gnset 8 "

Spinal Tumeour "
Syndrome .3

the paraplegia
th lower

- In the rapid onset group
lljS busually symmetrical jn
mbs, starts as motor i

rts Paralysig
giresses within a peried of 1 !{o 3 ?Ln‘ikpm-
almost complete motor Paralysis wi hs o
without involvemeng of se and i,
ral functions, [ef
from complets motor paraplegia in exten

sion through g ;

period of painfy)
fsipasfms to a complete wmotor paranle ﬂ-exgr
exion and by thig time plegia in

ral functions are al

other sensatjons.
or a long
S.::nllptoms are variable in
ttal symptoms are usually
constipation

Vibration sense

time.  Bladder
fype while the re
in the nature of
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limbs is often asymmetrical. Mistakes in
diagnosis are common in this type of case.
I can vividly remember the case of a child
who was treated for nearly 4 months as a
case of Cerbellar ataxia before the true
nature of the lesion was suspected. The
other mistaken diagnoses include Kum-
mell’s disease, Gurnma, Neeplasm, Amyo-
trophic lateral sclerosis, subacute com-
bined degeneration of the cord and even
hysteria.

In the sudden onset group, the para-
plegia is usually full and complete from the
start. In the presence of a history of
injury, such cases are liable to be mistaken
as post-traumatic paraplegia with disas.
trous consequences if an attempt is made
to immobilize the spine in hyper-exten-
sion. Careful enquiry inio the severity of
the injury causing paraplegia helps the
diagnosis.

The difficulties of diagnosls in the spinal
tumour syndrome type of paraplegia are
too well-known to need emphasis. Of our
two cases. one was due to laminar disease
and the diagnosis could be made because
of local signs of pain, tenderness and
swelling over the region of the spinous
processes. In the second case, the diag-
nosis was established only aiter operation.

II. Late onset Paraplegia —

Only 12 cases of late paraplegia were
encountered in our series. Classical late
onset paraplegia occurring many years
after apparent healing of the spinal disease
oecurred in only 4 cases. The others were
cases of paraplegia occurring at least 23
years after the clinical cnset of the disease.
In our opinion there is no essential differ-
ence between the two types of paraplegia
except that these cases usually progress
much more slowly than the early onset

cases.

Cause of Paraplegia:

Whatever may have been said about the
cause of paraplegia in the past we are con-
10

vinced that mechanical pressure over the
spinal cord exists in every case of para-
plegia. Myelograms in these cases invari-
ably show either complete or persistant
partial obstruction of the subarachnoid
space at the level of the lesion (Figs. 17
to 21). Following operative decompression
of the cord the obstruction is relieved and
the dye gravities to the bottom of the
spinal canal. In order to test the validity
of the mechanical factor in the causation
of paraplegia, we performed myelograms
in a number of cases of caries spine with
gross deformity and paraspinal abscess
without paraplegia. These cases failed to
show any evidence of obstruction at or
above the level of the lesion, confirming
the view that paraplegia supervenes only
when mechanical pressure is produced on
the cord as a result of the tuberculous
lesion. We are convinced that the concep-
tion put forward by Butler and Seddon in
their classical paper published in 1935 in
which they maintained that the cause of
early onset paraplegia is toxic changes in
the spinal cord due to the close proximity
of a tuberculous Jesion is not correct. The
vacuolation of cord fibres which they des-
cribed is very likely the result of circu-
latory changes brought about by mecha-
nical pressure. Their claim that paraplegia
and clinically palpable abscess do not co-
exist in Potts’ disease is also incorrect, We
have 4 cases in our series where advanced
paraplegia persisted in spite of large clini-
cally palpable abscesses and relief occurred
only after operative decompression of the
cord. In paraplegia the cord is compressed
but not crushed, the compressing agent
differing from patient to patient. The com-
pression can be caused by encircling tuber-
culous granulation tissue round the cord,
pressure from a fluid abscess inside the gpi-
nal canal, pressure from sequestrated por-
tions of bone or intervertebral fibro-carti-
lage, a paraspinal abscess communicating
into the spinal canal and thereby transmit-
ting mediastinal pressure changes into th=
vord, or from a mechanical narrowing of
the canal due to the displacement of a ver-

tebral body (Figs. 22 & 23)}. Each one of
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Fig. 17,

Fig. 18,
Figs. 17, 18, 19 & 20. All these arc cuses of para
pressure an the cord as revegl
Fig. 21. Shows relief of obstruction of sub-~arachnoid
sectomy. This is the same cage as

. Fig. 21.
-pk:g::: showing evidence of mechanical’
ed in the Myelogram.

pressure following costo-transver--

of Fig. 20,
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Fig. 22
Figs. 22 & 23. A. P. and Lateral X-ray Dorsi Lumbar Spine showing pathological
dislocation as a cause of para-plegia.

these causes we have encountered in our
patients.  That vascular catastrophy may
explain sudden onset paraplegia on rare
occasions js admitted by most authoritieg
but we have not come across a single such
case.

Treatment :

Experience in the management of these
cases lead us to bhelieve that there is a
great deal of misunderstanding as to the
proper treatment of this most threatening
complication and this has led to undue
conservatism in the past, whereby many
patients have needlessly been allowed to
suffer permanent paralysis with its dis-
tressing and ultimately fatal sequlae. It i8
even now widely regarded as correct to
persist with conservative treatment for
6 months despite increasing damage to the
cord with its associated dangers and dis-
comforts. It is high time that a true
balance should everywhere replace the
dangerous bias in favour of conservatism.
It is true that disastrous results may fol-
low operations carried out without ade-
te orthopaedic precautions. It is alsor
{ to condemn decompression in Potts
ss it is done by surgeons
the management of spinal

qua
righ
paraplegia unle
experienced in

Fig. 23.

tuberculosis and one who is acquainted
with the problems and methods of the
maintenance of effective and uninterrupted
immobliization of the spine before, during
and after operation. When faced with a
case of Potts paraplegia, we should ask
ourselves two guestions —

(a) What degree and duration of com-
pression can the cord bear with-
out undergoing permanent degene-
tive changes ?

(b} Is it essential to prolong the suffer-
ing of the patient or can some-
thing be done to relieve him of his
distressing symptoms rapidly with-
out adding any further risks to
his life ?

It is extremely hard to answer the first
question in an individual case with any
degree of certainty as miraculous reco-
veries without any surgery following
months or even years of complete para-
plegia are reported in the literature from
time to time. It is, however, very neces-
sary to enquire critically into the gquality
of such reported cases of recovery, Many
surgeons are apt to consider even partial
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recovery as praof of the success of conger-
vative therapy. However, there are certain
signs which strongly suggest that either
permanent degenerative changes are im-
pending or have already set in. Such
signs, in our opinion, strongly indicate the-
urgent need of surgical decompression.
“"These signs are :—

{i) Complete motor paralysis of more
than 12 weeks duration.

{ii} Complete motor paraplegia in
flexion of any duration,

(iii} Flaceid paraplegia.

(iv) Repeated and frequent painful
flexor spasms specially if thers
is interference with sleep.

(v} Complete motor, sensory and vis-
ceral paralysis,

(vi} Appearance of bed sores or
ascetnding urinary infection.

As to the second qguestion, our experi-
ence with the surgical treatment of un-
complicated cases of caries spine leads us
to believe that it is quite unnecessary to
prolong the suffering of these patients.
Provided adequate precautions are obsery-
ed, surgery can be performed on these
patients with complete safety. Surgery in
these patients require excellent pre and
post operative care, good anaesthesis ad-
ministered by an experienced and compe-
ten! anaesthetist, close collaboration and
co-uperation between the surgecn and the
anassthetist in the handling of the patient
at operation, meticulous attention to tho
details of nursing care specially after ope-
ration, adequate arrangements for combat-
ing surgical shock and a free supply of
properly matched bleed for transfusion.

In our opinion conservative treatment
should not be persisted with for more than
6 weeks unless definite and unequivocal
. signs of improvement appear. In the pre-
sence of certain signs, even this 6 weeks

observation period may be too long. Such
signs are —

(a) Repeated and  frequent painful
ﬂexqr spasms rendering it im-
possible to give rest to the spine,

{b) Where paraplegia is total and com-
plete specially if there are bed
Sores or urinary infection,

(c) Where the onset is sudden and com-
Plete and no improvement occurs

?vith one or two weeks of strict
immobilization,

Once operation is decided upon, myelo-
grams should be routinely performed in
these cases except in cervical disease. This
should .be done through a cistern punc-
ture using one of the modern, nwon-irritat-
ing con'trast media. The risks and dangers
nf causing subarachnoid extension of the
Isease is more theoretical than real as
ang as it is not performed in cases of cer-
vical disease. By this method one can be
sure of avoiding any tubercylous epidural
abscesses extending beyond the radiologi-
cally recognizable Lmits of the disease,
Myelograms are of great value in deciding
the upper limits of decompression, In an
vccasional case, where double lesions are
present, it gives an accurate idea of the
situaticn of the offending lesion, when this
cannot be fully determined by clinical
means. Post-operative X-rays reveal relief
or otherwise of the obstruction and thus
can be used to check the tharoughniess of
the opcrative procedure. This happened in
one of our cases in whom post-operative
Xjrays .s‘.howed persistence of spinal block
WIth.fiallure of impravement in the clinical
condition. At a second operation, the true
cause of obstruction was found and reco-

very followed the second procedure.

. Surgical decompression of the spine can
e perfermed in these cases by one of

:‘;:91'31 methods. The available pracedures

{i) Laminectomy.

* iy R
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(ii} Lateral rachotomy or Capener’s
procedure.

(iii) Costo-transversectomy - This
can only relieve fluid pres-

sure.

{iv) Antero-lateral decompression.

(v) Aspiration.

Laminectomy :

It is one of the basic mechan_iqal princi-
ples of spinal surgery that stablhty. of the
calumn can be maintained or provided as
long as at least the anterior or the poste-
rior elements of the vertebrae remain in-
{act. Laminectomy, in ihe_ presence of
disease of the vertebral bodies, seriously
and permanently impairs the stability of
the spinal column, even when the arti-
cular facets are maintained intact. V{here
articular facets are sacﬁﬁ_ced. even unilate-
rally, subluxation or dislocation of the
spine is almost inevitable, Removal of the
laminae removes the only elements around
which a fusion operation can be‘perforn'_led
with comparative ease. Para-spinal fusion
using the transverse Pprocesses and t‘he
costal elements is a comparatively major
and hazardous procedure and carries a
high percentage of failures due to pseudo-
arthrosis. Failure to appreciate these facts
and the indiscriminate performance pf
wide laminectomies in  Potts dparaplegla

ught discredit to operative decompres-
:i!:n.g Laminectomy should be limited to
cases of spinal tumour syndrome and cases
of paraplegia due to disease of the posterior
cletents of the spine.

Rachatomy :
We have no expetience of Rachotomy
operation.

Costo-Transversectomy :

It is the oldest of the operative measures
used for the relief of Potts paraplegia.
Where pressure on the cord is being caused

by a fluid para-spinal abscess communicat-
ing with the spinal canal, this operation is
likely to bring ahout quick relief of symp-
toms. Potts’ original method of introducing
a cannula into the para-spinal abscess with
a view to create a draining sinus amounted
to a type of costo-transversectomy. Menard
first used it as a method of election but in
the absence of specific anti-tuberculons
drugs, the operation often led to the for-
mation of a sinus. Now the operation can
be combined with a thorough removs] of
all the tuberculous tissues locally, thus not
only relieving compression but alse favour-
ing rapid healing of the disease.

Costo-transversectomy is a relatively
minor operation and can be performed
with safety even in the seriously ill pa-
tient, It does not interfere with the stabi-
lity of the column. It can be performed
easily in children. Its greatest use is in
dorsal spinal disease where at operation a
tense para-spinal abscess is encountzred.
If the operation fails to relieve paraplegia,
an antero-lateral decompression c¢an be
performed as a secondary procedure, when
the general condition of the patient im-
proves. In the absence of an abscess, the
operation cannot be expected to relieve
paraplegia.

Antero-lateral decompression :

This operation combines costo-transver-
sectemy  with direet visualization of the
cord at the time of operation from the
antero-lateral aspect by the removal of
porticns of the postero-lateral elements of
the veriebral hodies and the corresponding
pedicles. It is the only uperation in which
decompression of the cord is performed by
removing the actual cause of compression.
It is, therefore, the most rattonal and
scientific procedure for the relief of Potts’
paraplegia, During its performance it is
usual to combine removal of the local
tuberculous tissues, In fact, it was the
rapid healing of the local disease following
this type of decompression which first drew
our attention to the possibilities of surgical
attack in spinal tuberculosis.
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The operation is a major surgical hazard
specially in cases of cervico-dorsal and
upper dorsal disease and should not be
undertaken lightly. Hawever, in some late
neglected cases, it Is the only operation
which holds out any prospect for relief from
paraplegia.

When operation is indicated for Potts’
paraplegia, it is our practice to have every-
thing ready to go ahead with an adequate
anterg-lateral decompression of the cord,
provided the patient can withstand the
operation. If op performing costo-trans-
versectomy, we CcoMe across a tense para-
spinal abscess, we do not attempt to expose
the canal., If the patient's general condi-
tion is satisfactory, we go abead with clear-
ing of the tuberculous debris from the site
of the lesion. If no abscess is met with, a
full antero-lateral decompression of the cord
is performed. The operation interferes wivth
the stability of the spine. Hence special
precautions are to be observed with reggrd
to anaesthegia and post-operative nursing
care.

Of the 100 cases of paraplegia in this
series —
34 were children below the age of 16
vears,
66 were abpve 16 years.

60 cases were treated by orthodox
conservative measures,

40 cases were submitted to operation.

Of the 34 cases below the age of 16
years, -~

& cases were operated upon,

98 cases were treated conservalively.

The 6 cases submitted to op:erati(m Wara
all cases of complete paraplegia — 3 vases
of more than 4 months duration of which
ane case had paraplegia of 7 months glura-
tion with multiple bed sores and urinary
incantinuence with hectic temperature and
flexion contracture of the lower limb., One

tase was a sudden onset paraplegia follow-
ing shight injury who started to deteriorate
rapidly under conservative care, develop-
ing many pressure sores

: . and urinar
infection, ¥

4 cases had costo-transversectomy.

The two severest cases had antero-lateral
decompression.

Paraplegia recovered in sl these cases.

3 of these cases recovered not only from
the paraplegia completely but also from
the disease and are quite well upto-date.
The i;ixfh case, who had sudden onset
parapiegia, recovered from the paraplegi
but died 3 weeks after the oper;?io:p}rﬁ:::
a massive pulmonary embolism,

. Of the 28 cases treated on conservative
lines, § cases failed to recover, These pa-
tients were admitted in the very late stages
of paraplegia prior 1o 1952 and at that tima
we were reluctant io take up such cases
for antero-lateral decompression. § cases
of cervico-dorsal disease recovered after
very prolonged conservative care — one
case recovering after 3 years immobiliza
tion on a Jones’ frame. In each of these
cases there was very extensive destruction
of vertebral hodies, in one case 10 verte-
bral badies, being completely destroyed
w1‘th extremely gross deformities of the
spine and chest, a very reduced vital capa-
city and a rather precarious stability of the
spine. 5 of these cases had a second attack
of paraplegia following varying periods of
recovery. One of these cases died during
the period of relapse, 2 cases recovered
after a second period of prolonged con-
servative care while ohe case failed 1o im-
prove with conservative care and recover-
ed rapidly following costo-transversectomy
and drainage of 2 tense suberior mediasli-
nal paraspinal abscess. Thus the results of
congervative care in this group of patients
has not been altogether satisfactory and it
'S our impression upto-date that a judici-
aus combination of conservative therapy
and timely surgery would have saved sOIne
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hese patients and almost certainly
:éd::ced thg mortality amaong the athers.
The period of time required for recovery
from paraplegia varied from a few weeks
ta a few months, the shortest being & weeks
and the longest being 3 years as already

stated.

Of the 66 cases of paraplegiav above 14
vears of age, it is necessary to divide them

inta 2 groups, —
(a) Treated before 1952
{b} . after 1932 .. 43

Of the 23 cases treated before 1952, § were

23 cases,

" qubmitted to operation and 17 treated con-

gervatively. 3 cases had antero-lateral
decompression and 3 cases had costo-
transversectomy performed. All the 3 cases
of antero-lateral decompression and 2 cases
of costo-transversectomy r_ecoyered com-~
pletely from paraplegia while in one case
of costo-transversectomy there was very
little improvement. This case had antero-
lateral decompression 3 months after costo-
transversectomy and  recovered aImoS_t
completely with only slight residual spasti-
city. Amang the 17 aduits treated con-
servatively, there were 6 cases of complete
failure of recovery and these patients died
a painful lingering death — the result of
camplicatians  consequent  on paraplegia.
Among the other 11 casss. 8 cases had
complate recovery while 3 cases had only
partial recovery. These 3 cases have resi-
Jdual spasticity but they can move abgut
and are not willing to have any oprratvs
{yeatment. The 8 rec.nverles wire in
milder cases of paraplegia. none of wh()m—
had sensory loss or loss of visceral }*eﬂexes
put 3 had complete motor paraplegia. The
& cases of complete failure were all cases

of flaccid paraplegia.

Of the 43 cases treated since 1952, 28
patients had operative trealment. The;ﬁ
were all advanced cases of parapleglya.. f
of them had complete motor paralysis ot
ome duration. 18 cases had either sen.s.or}
?)r sepsory and visceral reflex paralysis.

None of thern improved with & weeks con-
servative care,

2 cases had laminectomies —

One was a case of laminar disease —-
this case had complete recovery,

The second was a case of spinal tumour
syndrome — this case failed to
recover and is still alive with
vomplete paralysis 15 months after
the operation,

11 cases had costo-transversectomy — In
all these cases an abscess was met with
at operation. 8 cases recovered com-
pletely from paraplegia while 3 cases
failed ta recover. Of these, 2 cases
were lgter submitted to gnterc-lateral
decompression and recovered com-
pletely.  One case refused to have a
seeond operation.

17 antero-lateral decompressions were per-
formed among the remaining 15 cases,
iwo patients requiring a second opera-
tion. In our opinton a decompression
aperation should he considered a
failure if well-marked recovery does
not take place within 3 to 4 weeks of
the operation. It is useless to wait for
mare than 6 weeks in the hope of ulti-
mate reCOVETY.

Among these cases —

2 casss remained unrelieved,

2 cases had incomplete recovery,

11 casts obiained complets recavery —-
8 cases had rapid recovery,
2 cases had slow recovery.

Of the two cases of incomplete recovery,
one had two attermnpis at antero-lateral
decompression. In this case it is impossible
to judge whether the second operation
helped ar hindered recovery as no improve-
ment followed the second procedure, In
the other case where a second antero-
lateral decompression was attempted it
was found at operation that although the



20 THE INDIAN JOURNAL OF SURGERY

diseased area of the spine was thoroughly
evacuated at the first operation, the pos-
terior margin of the lower vertebra was
encroaching on the cord and caused an
acute kinking of the cord. Resection of
this projecting portion of the body brought
about rapid recovery from the paraplegia.

In judging the results of anterc-lateral
decompression of the cord, certain consi-
derations must be borne in mind. This
operation was performed only in the
severest and most resistant cases and thus
the results can hardly be compared with
milder cases. In our earlier cases of ope-
ration, it is likely that the operation was
not sufficiently extensive due to lack of
experience in the performance of this type
of surgery. Thus inadequate operation may
explain a few of the failures. The majority
of cases submitted to antero-lateral decom-
pression could legitimately be considered
“ Salvage ” cases.

Thus we find that carefully selected ope-
rative measures hold out hope of success
in the vast majority of even the most ad-
vanced cases of Polts’ paraplegia. We have
been so far lucky in having no operative
mortality in our hands. These results are
certainly a great improvement over the
results of prolonged conservative care. 15
cases were treated on conservative lines
since 1952. Two cases died as they were
admitted in a stage when they were com-
pletely unfit for any surgery at all. These
were cases with advanced bilateral pulmo-
nary disease and cardiac decompensation.
The remaining 13 cases were mild ones,
none of them having any sensory loss or
flaccid paraplegia. All of these made com-
plete recovery.

In conclusion I would like to say that the
discussion of any subject pertaining to
newly developed medical or surgical treat-
ment, in this era of rapid change, is foug?n
with considerable danger. It is certain
that tremendous advances have been made
in the care of patients suffering fror}'l
tuberculous lesion of the spine. ' It is
equally certain that further beneficial ad-

vances in the treatment
well as in their diagnosis

are but ar
the corner. Therefore, ound

this paper must b
accepted factually as for the Present and
not projected into the future.
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