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SARCOMA OF BONE =

(Qbservations on 1350 cases, With Special Reference
to Incidence, Location and Pathology)

by M. V. SIRSAT, Bombay.

Sarcoma of bone forms 1 per cent of all
malignant tumours seen at the Tata Memc.)-
rial Hospital, Bombay, The purpose of th}s
paper is to give a synoptical review of t%ns
relatively rare malignant _neopIaSm w'1th
special reference to the incidence, location
and pathology of the different types of bone
sarcomas encountered in this series.

MATERIAL AND METHODS

The material consists of 150 cases of bcs_ne
sarcomas, documented in the Laboratories
of the Tata Memorial Hospital, Bombay,
during the period, March 1941 to August
1954. All the material has l?een \‘fenﬁed
histologically. In 77 cases, diagnosis was
based on aspiration biopsy and tbe tech-
nique of paraffin block preparation was
carried out in each instance. In a majority
of cases the tissue obtained in the biopsy
needle was sufficient for processing and
preparation of a paraffin block. In a fex}n;
instances, the aspirated material was fran
blood ; in such cases the blocd (-.lofc was
fixed in Bouin's fluid and processed in the
usual manner. Tamour eells could be seen
engulfed in the mesh-work of the_ clot (Fl%.
4-A). In 56 cases a_formal bmps;,r ha
been performed and, in the remaining 17
the biopsies were taken at qther
institutions and the patients broyght ezt_her
the paraffin blocks or thg stained ;hdes
with them. All the biopsies were inter-
preted in relation to the roentgenograms

cases,

e T T T
* Department of Pathology, Tata Memorial Hos-
pital, Bombay.

and clinical findings, In 43 cases amputa-
tions were carried out and at least four
sections from representative areas of the
tumour mass were available for study. All
the sections were stained with haematoxy-
lin and eosin. Twenty-two cases were
deleted because either the material was
insufficient for histological classification or
the clinical data was very meagre., The
following figure gives the hsitological classi-
fication of 150 cases of bone sarcomas
studied (Fig. 1).

1. EWING’S SARCOMA
Histogenesis and Incidence :

The histogenesis of Ewing's sarcoma is
still being debated, Ewing?®, believed that
the tumour arose from the capillary endo-
thelium and called it an endothelial mye-
loma. According te Willis®, Ewing’s sar-
coma is not a pathological entity but a syn-
drome which could be caused by many
tfumours. In a majority of cases, in the
opinion of Willis (loe cit), the tumours
bave been metastatic. In childven and
adolescents metastatic neurcblastomas and
in adults metastatic carcinomas could pro-
duce Ewing's syndrome. Oberlingl, on the
other hand maintained that the tumour
cells of Ewing’s sarcoma were derived from
the mesenchymal connective tissue of the
bone marrow,

In the present series there were 66 cases
of Ewing's sarcoma, 27 of which have been
previously reported by Vohra®. It ranked
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BONE SARCOMA

HISTOLOGICAL CLASSIFICATION OF 150 CASES

MARCH 1941 TO AUGUST 1954
DEPARTMENT OF PATHOLOGY, TATA MEMORIAL MOSPITAL, BOMBAY,

ORCI‘JFER HISTOLOGICAL NUMBER OF caSEs -u&ur
CLASSIFICATION * o o o0 3o v
'NCIDE NCE 40 50 60 7oTOTAL
1 EWING'S SARCOMA 66 44
2 OSTEOGENIC SARCOMA 42 28
3 CHONDROSARC OMA 9 e
4 MYELOMA (MULTIPLE) 39 €
RETICULUM 9
5 8
CELL SARCOMA
MALIGNANT e
6 N
GIANT CELL TUMOUR
FIBROSARCOMA .
i (PERIOSTIAL)
FIBROSARCOMA 1.3
8 (MEDULLARY)
9 LIPOGENIC SARCOMA -3
10 CHOROOMA -3

Fig. 1,

first in frequency and formed 44 per cent
of th= primary malignant bone tumours.
Geschickter and Copeland®® reported an
incidenice of 15 per cent, whereas Meyer-
ding® has recorded an incidence of 26..9
per cent for Ewing’s sarcoma among pri-

mary malignant tumours of the bone
Table I compares the findings regarding age:
and sex incidence and location of the
tumour in this series with five large

of Ewing’s sarcoma reported in the
ture.

series
litera-

SARCOMA OF BONE

TABLE I

EWING'S SARCOMA (PRESENT SERIES)
COMPARED WITH FIVE LARGE
SERIES IN THE LITERATURE

L ‘.'," Ly

- = ®y, HETD

g § o3 HEE

Series 22 2 58 gL

g3 @ em -3

A -y Zo ®i%

“ < &% 8B

S ER
Connor ¢ (1928) 54 360 3:1 B5Y
ichtenstein &
Ll}:ﬁim {1947 17 439 2:1 413
Coley et al® (1048} 91  5mo-36 2:1 65%

hickter & Cope-

Gelidlﬂo 11949) 167 23-66 2 :1 807,
k et als® ‘
Mfw(.:s;;mc e S0 13-4 3:2 T53%

Present Series (1954) 68 24-53  3:1 53%

Age and Sex Incidence :

In the present series, Ewing’s sarcoma
was most commonly observed between the
ages of 11 and 30. Forty—ﬁv_e out of 66
cases (68.2 per cent) were in this age
group. Eleven cases were below the age
of 10 and 6 cases were seen after the age
of 35 years. In relation to age, L1chter_1-
stein?® stated that in young ch1]dr?q parti-
cularly, neurcblastoma was a possibility to
be considered and that in adults after 35 or
40 metastatic carcinoma must be Suspec?:ed.
In the present series, the youngest patient
was 24 years of age and the oldest. was 53
years. The average age of Fhe patient was
20.6 years. F orty-eight patients (72.7 per
cent) were males. '_I‘he fol!owmg figure
gives age and sex incidence in 66 cases of
Ewing’s sarcoma of bene.

Location :

Most patients sought admission to the
hospital because of symptoms and signs
related to a single skeletal lesion. In 15

es (22.7 per cent), howe.ver, subse-
Z?Jse At examination, disclosed involvement

MALES 5 19 I8 L) 3 1
FEMALES} 7 4 -] *] o O
HUMBER

0~10 H-20 21-30 M—40 4-830 B 80
AGE GROUPS

AGE AND SEX INCIDENCE IN 66 CASES

OF EWING'S SARCOMA OF BONE
Fig. 2,

of other bones. In 14 cases (21.2 per
cent), the presenting lesion was in one of
the bones of the pelvic girdle and in 25
cases (37.8 per cent) in one of the bones
of the lower extremity. In only 8 cases
(9 per cent) was the tumour located in the
shaft of the long bones while in 21 cases
(32 per cent) it was located at the ends of
the long bones. This finding appears con-
trary to the belief that Ewing’s sarcoma
occurs frequently in the shafts of long
bones. Thus, there were 8 cases at the
ends of the femur, 6 in the upper end of
the tibia, 4 at the ends of the fibula and 3
at the upper end of the humerus. It had
affected other bones of the skeleton also,
including the skull, the ribs, the scapula
and the small bones of the hands and feet.

Clinical Findings :

A survey of the clinical histories of the
patients in this series showed the presence
of a local mass and pain as consistent fea-
tures of the disease. A tumour mass was
palpable at the site of the bone lesion in
60 cases (91 per cent). Lichtenstein (loe



EWING'S SARCOMA

efsAstmLaT & AATAAZY  TATA WENIMAL WOUATAL, SOMAse

aamfran 1
TROmMTAL ¥

3

LI i
[EteTh |

; \ : s &
- acauPus 7 EE

sa Cantul A

ANRTOMICHL DrGTRAIBUTION QF EWING'S SARCOMA
of BONE W Lo CASES

Fig.3

cit) stated that such a finding emphasized
that Ewing's sarcoma had a strong tcfen-
dency to break through the cortex o fa
bone and spread into the surrounding soft
tissue. Pain was a feature in 44 cases
{66.6 per cent) and history of trauma was
recorded in 22 cases (33.3 p.er.celnt). F;(};rln
a review of the literature, it is impossible
to arrive at any conclusion concerning the
role of injury in the developmer_lt‘of a }L;»one
sarcoma. The consensus of opinion, ow}
ever, appears to be, that in l':he fna1or1ty- o
cases, Mjury focuses the patient’s attention

THE INDIAN JOURNAL OF SURGERY

to the region already the site of a neo-
plastic process.

Forty-one out of 66 patients reported to
the hospital within 6 months and 10
patienis came a year after the first com-
plaint. The average duration of symptom
was T months. The shortest duration was
1 month (5 cases) and the longest

2L years,
TaBLE 11

DURATION OF SYMPTOMS IN
EWING'S SARCOMA

No. of cases
1- 3 2]
4— 8 17
1— 8 ]
19—12 ]
Qver 12 10

{Information not available in 2 cases)

Metastases :

Microscopical involvement of the lymph
nodes draining the tumour area was pre-
sent in 10 cases. Thirteen cases showed
pulmonary metastases, while 15 showed

roentgenographic  invelvement

of other
bones.

Roentgenologic Findings :

In this series the diagnosis of Ewing's
sarcoma was made in 32 cases of roent-
genologic examination. The consistent
roentgenologic finding was destruction of
the bone. There were no typical appear-
ances as such of this lesion. The roent-
genologic appearance of Ewing's sarcoma
could be confused with any lesion of bone,
from osteomyelitis to osteogenic sarcoma,
Amongst many authors who have discussed
the roentgenclogic aspects of this tumour

the following may be mentioned - Neely

and Rogers*®, Swenson’s, and Vohra (loc
cit).

Laboratory Findings :

Leucocytosis was a feature in 34 cases
(51.5 per cent) the number of leucocytes

Fig. 4.
Phot jcrograph of an aspiration biopsy of bone tumour. Note a clump of tumour cells,
otomi

¢ (A) {Path. no. 1686-L). Arpputated specimen of Ewing's
engulfed in meshworke:‘g E{":’ge cégula( in a boy aqu 15 {(B). Aspxratiol_) biopsy in Ewing's sa%-
sarcoma of the upg“r cteristic uniformity of cell, with round or oval vesicular nuclei and a promi-
coma. Note the o ag‘: tions through a specimen of Ewing's sarcoma. Note the perithelial arrange-
nent m;)c;eolus (C). Sex ; (H & E stain x 240, x 510, x 190.)
ment (D}
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varied from 8,000 to 20,000 per cmm. An
erythrocyte count of less than 4 million
per e.mm. was found in 22 cases (33.3 per
cent). Bio-chemical investigations, such as
estimation of serum calcium, phosphorus,
alkaline and acid phosphatase gave normal
values.

Pathologic Features :

{A} Gross description: The description
is based on 4 specimens of amputated
limbs that were available for study: one
each from the femur, tibia, fibula and the
calcaneum. The tumour was ovoid or
fusiform in shape (Fig. 4-B). In two speci-
mens scattered areas of haemorrhage and
necrosis within the tumour mass were
seen. The medullary cavity contained tu-
mour tissue in all the cases. Examination
of the cut surface of the specimens showed
that it had broken through the cortex. It
was moist, grayish white and semi-trans-
lucent in appearance,

(B} Micrascopic description: In the
aspiration biopsy material the tumour cells
were arranged in solid compact sheets. The
nuclii were round or oval and vesicular,
The chromatin was fairly granular. The
cytoplasmic outlines were indistinct (Fig.
4-C). In amputated specimens, where
multiple sections were obtained for study,
the tumour showed pseudorosettes and the
cells were seen surrounding the blood or
the lymph capillaries to produce the ch.aﬂ
racteristic perithelial arrangement (Fig.
4-D). Scattered areas of degeneration,
necrosis and haemorrhage were seen
within the tumour mass. Absence of inter-
cellular reticulin, noted in all the cases,
was a characteristic feature of the tumour.
There was not a single instance where the
tumour had produced osteoid tissue,

2. OSTEOGENIC SARCOMA
Histogenesis and Incidence :

Osteogenic sarcoma arises from cells
which form bone, namely the osteoblasts,
There were 42 cases diagnosed as osteo-
genic sarcoma in this series. The tumour
stood second in frequency and formed 28

per cent of' Primary malignant tumours of
the bolne in this serjes. Ackerman and
Regato! state that osteogenic  sarcoma

makes up about 30 ber cent i
nant bone tumours, of al malig-

Age and Sex Incidence :

The highest incidence i
coma in this series was %it\?::r?giﬁl: asa:‘
of 11 and 20, Twenty.one (50 per cefnts
out of 42 cages occurred in this age grou )
The youngest patient in thig Series '5; ﬁpi'
vears of age while the oldest was 57 y:ars
The average age of the patient was 22 7
yearss. Forty, out of 8 cases reported by
Cade’, were between the ages of 11 and 2(;
The sex incidence in the Present serios
showed a definite Preponderance of m I.L‘h
There were 30 males and 12 females e

MALES 2 15 8 q q "
FEMALES | @2 s o

. — e ]

NUMBER 2 10
OF CASES

- 20 -] 20

0-10 n-20 A-30 3.

AGE GROuUPS
AGE AND SEX INCIDENCE N 42 Casgs
OF OSTEOQGENIC SARCOMA OF BONE
Fig, 5.

43 9180 y1-.40

Location :

In order of fre
de) Quency th i X
femur, tibia, honeg of the peliismfs orus,
scap,ula' fibula, clavicle man‘d'blmems'
maxilla. The lower s

€ extremit
commonest site ; 4.3 Per cent (3;'{ a\ﬁacs)stte}:i

SARCOMA OF BONE 7

genic sarcoma in this series were in this
situation. Of these 80 per cent were at
the lower end of the femur and the upper
end of the tibia. In Badgley and Batt _52
report of 80 cases, 50 per cent pf_ osteogenic
sarcomas were located in the vicinity of the
knee joint as follows : 25 cases at the lower
end of the femur, 11 cases at the upper end
of the tibia and 4 cases at the upper end
of fibula. In the opinion of Meyerding and
Jackson®, 75 per cent of osteogenic
sarcomas occur along the knee joint.

OSTEOGENIC SARCOMA

ppahTE{ur OF SATHDLOSY. TATA i Sdanar HohinTAL, BOMBAY

»

CLAWICLL 1
SCAPULA ©

wanil, § 1

wuMinya 4
HWeaae +0l1
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it st

Firpca
Heppns A=n

ANATOMICAL DISTRIBUTION OF OSTEOGENMIC
SARCOMA OF BOME N 82 CASES

Fig.6

Clinical Findings -

As in Ewing’s sarcoma, pain and swelling
of the affected part were the initia] com.
plaints. Twenty-five Patients complained of
pain and 32 patients came to the hospital
with a swelling as the first symptom. In
patients who came late under observation
the tumour had grown to a large size and
the surface veins were invariably promi-
nent. A history of previous trauma was
elicited in 12 cases,

Thirty-two patients came to the hospital
within 6 months of the first complaint,
Even then, in a majority of cases the
tumour was large and advanced. The
average duration of symptoms from the on-
set until the time of admission was 5.9
months. The shortest duration was 1 month
(3 cases) and the longest duration of symp-
tom was 3 years. In connection with the
duration of symptoms in osteogenic sar-
coma an interesting observation of Ferzu-
son', and Badgley and Batts (loc cit) may
be cited. These authors observed that the
patients who received treatment 6 months
after the onset of symptoms had a better
prognosis. In their opinion this was 50,
because, in rapidly growing and therefore
more malignant tumour the patient came
under observation early in the course of his
disease.

TABLE III

DURATION OF SYMPTOMS IN
OSTEQGENIC SARCOMA

Menths No, of cases
1- 3 18
4— 8 14
T-9 2
10--12 2
Over 12 4

tInformation net available in 2 casesd
Metastases -

Whenever patients came for a4 follow-up
a skiagram of the chest was taken, Only"
16 patients were ohserved fairly long
enough and showed metastases. During
the follow-up period. 7 cases showed
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metastases in the lungs. Six showed skele-
tal metastases and involvement of lymph
nodes draining the tumour was observed
in 3.

Roentgenologic Findings :

In 21 cases, a diagnosis of osteogenic
sarcoma was made on roentgenograms.
The changes of bone destruction and bone
formation were usually observed simul-
taneously in a single bone. Bone destrulc-
tion was seen as an area of rarefaction in
the cortex or the medulla, whereas bone
formation showed itself as condensed
opaque areas. The ‘sun-ray’ appearance
as well as the *reactive triangle” of
Codman, when present, were considered
typical of osteogenic sarcoma (Fig. 7-A).

Laboratory Findings :

In 22 cases the number of leucocytes
varied from 8000 to 20,000 per c.mm. The
total erythrocyte count of less than 4
million per ¢omm. was found in 11 cases.
In 10 cases the blood count was not done.
The significant change produced l?y osteo-
genic sarcoma, however, is a rise In serum
alkaline phosphatase which is Prqportmnal
to the extent of new bone formation. 'Ijhe
significance of estimation of serum alkaline
phosphatase is in following the course of
the disease. After amplétation alka(l)mt;

hosphatase shows a tendency to com
gowr? to normal level (1.5 to 4 Bodans‘ky
units) . If, after amputation, t!_le_allfahne
phosphatase level remains high, it indicates
the presence of metastases. In 18 cases
where the estimation of serum alkaline
phosphatase was carried out, 15 showed
significantly high values upto 10 or more
Bodansky units. The maximum level of
alkaline phosphatase obtained in one case
was 65.7 Bodansky units., This was In a
girl aged 9, (no. G. 217) who had an osteo-
genic sarcoma at the lower end of the
femur with multiple metastases in other
bones.

Pathologic Features :

(A) Gross description . Twenty—three
amputated limbs afforded opportunity for

detailed gross study: Eighteen were from
the lower extremity (fifteen from the
femur, two from the tibia and one from the
fibula) and five from the upper extremity
(humerus). In all instances the tumour
was seen occupying the medullary cavity,
partially or wholly. The cortex was des-
troyed in most instances, the tumour having
found its way through the periosteal
barrier into the surrounding muscular tis-
sue. In a few instances, the tumour was
found to have involved the neighbouring
joint through invasion of its capsule.
Fig. 7 shows a group of three amputation
specimens illustrating gross pathological
features.

(B) Microscopic features: The histologic
pattern as observed in the present series of
osteogenic sarcoma showed a marked vari-
ation. Two features, which were consi-
dered essential for histological diagnesis
were however present in every instance.
These were : (i) Presence of tumour cells
which were large, atypical spindle shaped
cells or pleomorphic in type, with a large
number of giant cells; and (ii) presence of
stroma consisting of osseous or ostecid tis-
sue (Fig. 8-A). In some, cartilageous tis-
sue undergoing calcification or osseous
transformation was seen (Fig, 8-B). The
metastases in lymph nodes also showed the
capacity of the tumour cells to produce
ossepus stroma.

3. CHONDROSARCOMA

Phemister*’, and Lichtenstein and Jaffe3®
have given excellent accounts of this
tumour, and sttessed the histological fea-
tures of diagnosis. These authors empha-
sised the necessity of distinguishing bet-
ween chondrosarcoma and osteogenic sar-
coma. Nine cases in this series of bone
sarcoma are considered as chondrosarcomas
and the relevant data concerning these is
given in Table IV. Seven cases out of 9
were within the age group 30 10 55. Thus,
compared with osteogenic sarcoma the tu-
mour arises at a much later age. Six were
males. The site distribution of 9 cases was
as follows : four in the femur, and one each
in the tibia, fibula, rib, clavicle and calca-

Fig. 1.
nogram of an osteogenic sarcoma at the lower end of the femur showjng radial stria-
Roehztg:h;icterislic “sun ray' appearance (A). A group of three amputation specimens
t hological features. The tumour shown in (B) is unusual as to location (middle
hatt). The tumour shown in {C) is fairly well circumscribed by periosteum. Tumour in
of the sho .irly large size and shows striated appearance, which is characteristically seen asg
pearance in a roenigenocgram.

tions !
illustraling gross pat

(D) is of fa
~gun ray  @ap

2
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TasLy 1V
SUMMARY OF DATA ON 9 CASES OF CHONDROSARCOMA

Roeatgenclogic Diagnosis
findings based on Metastases

Site Duration

Symptoms

Sex

Age
(years)

Case
No

S
o,

Nil

Incisional biopsy

X-ray plates not avail-
able.

1yr.

Femur
wppet end)

P athological

Swelling; pain;
fracture,

53 M
\".ﬁ_

5018
40

1.

i. Subcutaneous

after

New bone formation and Sections

5 months.

Tibia

Pain;

M

13724

2.

swelling ;

nodules on the
forehead

ii. Lung

amputation

periosteal rezction.

to {upper end}

inability
walk,
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Rib
ii. Lungs

after i

.

eXclsion

Sections

Expansion of the chond-
tal end of the rib.

2 months.

4th Rihb,

M Swelling,

13760 45

3.

Lungs

after

Sections
amputation

Chondrosarcama proba-
bly arising f{rom
benign exoslosis

growth

20 yrs
sudden
& mo,

Femur
{upper end}.

Swelling.

M

K1045 30

4.

Incisional biopsy Lungs,

i and
slight periosteal reac-

with ossification
tion

Large soft tissue shadow

17 vrs

{lower end)

Fibula

Swelling,

M

M1'788 35

6.

Nil

after

Sections

Swelling : fever, Fenur 2 yrs. Multieystic

32

M2319

6.

appearance

e

a

=

o

L]

=

a

g

o
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=

<3
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Sow

vE Y

-

[N e

Qe

P

—Eo

[H ]
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-b-l:‘
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=
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1

w

z

£

tissue mass

Nil

after

Sections
amputation

scattered

with
bone debris in the soft

Marked periosteal reac.
tissue mass.

with irregular sclerosis,
tion

Large soft ftissue mass

4 months

lower end),

Femur

swelling ;
low fever.

md ;

History of trau-

F

i4

N425

7.

Sections

Nil

after

excision

X.ray plates tot avail-
able

10 yrs

sudden
growth
2 5rs

Clavicle

Sweliing,

F

b5

F228

Nil

after

X.ray plates not avail-

4 months

Calcaneum

swelling ;

M Pain :

12

4087

Sections

excision

able.

history of trau-

ma.
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Fig. 8.
a field of an osteogenic camcema showlng the intercellular osteoid matrix

field fram ancther case cf an ostcogznic sarcoma showing the formation
(H & E stain x 190 and x 120)

F}:s:omic:ogrgazg:sl; cj{
A} (Path. no. B- .
-c{:f )cm('ti!age (B) {(Path. no. G-1474).

um. In a series of 40 cases of chondro-
::rcr:ma reported by O’Negl and .Acker-
mani?, 11 cases were located in the ribs and
sternum, 10 in the pelvic bqnes and 14 in
the long bones, particularly in the femur.

Metastases ;

Metastases in cases O. chondrosarcoma

are considered a late phencmgnon. "I"here
however, cazes reported in the litera-

e, .
?Ll;re where the course of the dicease has
beer; rapid and death brought about as a

i ; In the
1t of metastases in the lungs.
- 4 cases showed pulmonary

resent series, .
p metastases 1t

Blood borne

metastases. .
cites other than lungs are unusual in
chondrosarcoma. One of the cases in this

eries which showed pulmonary metas-
fasis also showed metastatic deposits in

the forehead and the lip (Fig. 9).

Rcentgenologic Findings :

The roentgenologic features of cartila-
genous tumours have been admirably des-
cribed by Luck3®, Macdonald and Budd3s
and Pendergrass et al%s, It has been empha-
sised by these authors that spotty caleifica-
tion was a characteristic feature in
chondrosarcoma (Fig. 10-C).

Pathologic Findings :

(A) Gross description: Describing the
anatomic differences between osteogenic
sarcoma, Lichtenstein and Jaffe (loc cit)
state “ In osteogenic sarcoma most of the
connective tissue hecomes converted into
osteoid tissue and bone directly, though it
usually also forms cartilage which in turn
undergoes calcification and ossification. On
the other hand, in chondrosarcoma the



Involvement of
other hones

Vertebrae

mate.

Diagnosis
based on :

Autopsy
rial

ouy

findings
punched

Roentgenologic
areas in the rib

Mualtiple

TabLE V
SUMMARY OF DATA ON 8 CASES OF MULTIPLE MYELOMA
Duration
& monuths

Presenting
skeletal lesion

Oth rib

swelling ;
lower

and numbness
the

Symptoms
loss of power
in

limbs. Inconti-
nence of urine

Sex
M Pain;

Age
16

{years)

Case
Na.
1648

5
No,

1.
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Fig. 10,

Roentgenograms of central (A) and peripheral (C} chondrosarcomas.
tion in skiagram (C). Specimens of the same cases. Sagittally cut su
peripheral (D) chondrosarcoma at the lower end of the femur. Areas of hyaline cartilg
the main mass of the tumocur seen in (B). Note the characteristic large size
sarcoma (D).

Note the apotty calcifica-
rface of central (B) and

C ge formed,
of peripheral chondro-
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Fig. 10.
Fhotomicrogriph (E) of typical histologic pattern in chondrcsarcoma  Note the cells with

double nuclei, many ce

4 MULTIPLE MYELOMA

An excellent account on this subject is
contained in the writings c;f Byrd an%
Heck3. Lichtenstein and J_aﬁe 2 and.Lum
and Prossor®. It may bngﬂy be salgl that
multiple myeloma is a primary mal.lgn?:?t
tumour of the bone marrow and that in this
tumour many bones are involved at one
time. The disease however may also start
in one bone and involvement _of other
bones may be subsequently dxs_covered.
The presence of Bence-Jones protein {found
in 50 per cent) and a fatal termination are
other noteworthy features of the tumour.

Age and Sex Incidence :

i edilection
Jtiple myeloma shows a Ppr

fo1I:VI;erls:uns in late middle age. All the 9
cases occcurred between 41 and 63 years.

Sijx were males.

Location :

- itia] skeletal lesions as observed in
g g‘al;ismlt\f;re distributed as follows:
humerus and ribs in 2 cases ; and one each
iy the sternum, iliac bone, manc_hble, sca-
- ]t and clavicle. Initially the disease was
{)oli:lised in a single bone as already stated,

lls with large single hyperchromatic nuclei and vacuolated cytoplasm.

(H & E stain x 480)

and subsequently, other bones were
affected. Table V shows the involvement
of other bones. It is believed that the
affection of multiple bones is not due to
metastases but an expression of the multi-
focal origin of the tumour.

Roentgenologic Findings :

The principal roentgenclogic characteris-
tic of multiple myeloma was circumscribed
areas of bone destruction. In none of the
cases was there any evidence of bone for-
mation, It may be stated as a dictum that
discrete and multiple osteolytic areas in
the skeleton of an adult person are to be
considered as presumptive evidence of

muitiple myeloma. The areas in the skull .,

particularly, appear as clear cut, punched
out, oval or round patches (Fig. 11-A).
This is considered a classical roentgeno-
logic picture produced in skeletal bones by
this tumour.

Laboratory Findings :

The presence of Bence-Jones protein in
the urine is a very valuable finding in the
diagnosis of multiple myeloma. However,
the absence of Bence-Jones protein has no
significance, as it is found in only 50 per
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Fig. 11,

Roentgenogram of multiple myeloma involving
the skull. Note typical punched-out areas of
osteclytic destruction (A}. Pho?omicrograph show-
ing myeloma cells. The majority of the cells are
plasma cells. The nuclei are seen pushed to the
periphery (B). (H & E stain x 1000)

cent of the cases. In 6 out of 9 cases in
which urine was examined for Bence-Jones

proteins, 3 gave a positive result.

Another biochemical feature of signi-
ficance is a rise in the total serum pro-
teins. This is due to an increase of the
serum globulin. Such an alteration‘ of
serum protein, when present, is of dlag—
nostic significance.  All six cases of this

THE INDIAN JOURNAL OF SURGERY

ceries in which investigation was done
showed an increase of total serum protein,

Microscopie description :

The_usual classification of myeloma has
been in four subgroups: plasmacytoma,
lymphocytoma, myelocytoma and erythro-
b_lastoma. Geschickter and Copeland (loc
cit) conciuded that multiple myeloma was
always of plasma cell variety. In all 9 cases
in this series the tumour was found to be
composed of plasma cells, The tumour cells
were closely packed and occurred in solid
sheets with litle or neo intercellular
stroma, The individual tumour cells were
uniform in‘appearance. with an eccentrie
nucleps which was about half the size of
the dlan.leter of the cell (Fig, 11-B). The
chromatin was arranged in a spoke-like
manner. The nuclear membrane was very
distinct and each nucleus showed a prami-
nent nucleolus. In most cases scattered
among these cells were smaller cells which
resembled lymphocytes.

9. RETICULUM CELL SARCOMA

'I"he cvtological and clinical characters of
reticulum cell sarcoma of bone are so dis-
tinctive that it has rightly been included
among  primary malignant tumours of
bone.  After the study by Parker and
Jackson*$, which stimulated interest in this
tumour, a number of articles have appeared
on the sul?]ect. Amongst the large series
reported in the literature the fallowing
may be mentioned, Coley et al?(37), lIvius
and Dshlin? (49), Me Cormack et ¥ (25)
a_nd Valls et al®(10). The nine cases in
this series include 5 cases which fot:med
the material of a report by Khanolkar?s
Table VI, summarises the data obtained ir;
9 cases. All cases seen in this Series were
between 20 and 30 years of age. Eight
were males and one female. The bones
involved were mandible in 3 cases and
femur, scapula and sternum  in 2'ca~;es
each. Metastatic deposits to rezional lymph
nodes were observed in 5 cases and in 4
cases there was involvement of other hones
wk'nch was considered & part of the syste-
mie process, )

:
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TABLE V]
SUMMARY OF DATA ON 9 CASES OF RETICULUM CELL SARCOMA

Duration

1 year

4 months

6 months

8 weeks

14 years

7 months

4 months

4 years

3 months

Site
end)

¥emur (upper
end)

Mandible
Scapula {left)
Mandible
Sternam
Femur (upper
Mandible
Scapula
Sternum

of
Inabi-

lity to move

legs.

left
and
and
lower

salids
dorsal region,

Painless swel-

ling

swelling

the
shoulder
chest.

swelling,
swelling,

Symptoms
move the limb
law

s5pOngy gutos,
Ketension
urine

chest, shooting
pain

and limping.
and Jump felt
at the floor of
mouth

ling

ling

of
Pain ard swel-

Inability to swal-
Swelling on the
Pain and swel-

Swollen
Pain,

Pain,
Pain,

Pain, Inabinty to

M

M
M
M
M
M
F

M
M

Sex

(years)
30
20
a7
22
a3
48
&0
35
46

Age

Case
“o.
910
9167

12225
C522
F584
Gis18
Lssd
K1348
2268P

2
3
4.
3.
6.
7.
8
o

1
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128 H

Fig. 12

i A}. Gross specim follows .

Roentgenogram of reticulum cells sarcoma ( P en following Ksmioe] '

(B) of the gsame case : 46 year old male, with a tumour at the upper end of the fEmL?: \;t;‘\%t'ora_v,_

1818). Photomicrograph showing clusters of cells, separated hy thin connective tissue Strand. o

(H & E stain x 510). The reticulum is seen (D) as fine network between e tomenas L&)
{(Gomori stain x 510).
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Roentgenologic Findings :

Sherman and Snyder$ have shown that
the characteristic roentgenolognc_ appear-
ance in reticulum cell sarcoma, is os.teo-
Jytic destruction with areas of rarefaction,
or multiple rounded areas of condensatw.n
(Fig. 12-A). Radiologic features of reti-
culum cell sarcoma observe_d in the pre-
sent series are summarised in Table VI.

Pathologic Features:

(A) Gross description: The description
is based on a s;f)ec&ma;n of the t}lm:al;; a;t
end of the femur seen in .
}ll‘l:blt:ep%?.- The tumour was soft. and friable
and showed an extension outside the cor-
tex. There were scattered areas of necrosis
which were particularly markgd in the
central portion of the tumour (Fig. 12-B).

(B) Microscopic  description : The
microscopic characters in all cases were
essentially similar. The tumour was com-
posed of cells with roun_d, ovoid, indented
or lobulated nuclei, without any cyto-
plasmic outlines. The chromatin was coarse
and one or more nucleoli were present in
the nuclei, The tumour cells showed a
prominent tendency towards an aIv:eoIgr
arrangement (Fig. 12-C). The ret1cu1}11n
showed either as fine network beth?en the
tumour cells or was seen, separating t. e
cells into thick clusters or rows (Fig.

12-D).

6. MALIGNANT GIANT CELL
TUMOUR

histogenesis of giant cell tum.our

cagel:de ostem%astoma by Britisb pathologlgts,
ijs admirably discussed by Willis (Iop c:t]i
The recent publication .,Of a series ©
articles, 14 29 48. 50- 58 61. 6% indicates a con-
siderable increase in the 'knowledge of
giant cell tumour of bone. Slxty—twg cases
of giant cell tumours are recorded in thx_s
laboratory. Out of th(?se. 6 were  consi-
dered histologically malignant. _Th;s repre-
sents 10 per cent of the total giant cell tu-
ours and 4 per cent of the primary ma}lg-
- t tumours of the bone in this series.
lll,aejnljcutia and Cook? recorded malignant

degeneration of the giant cell tumour in
10-15 per cent of cases. The data in § cases
of malignant giant cell tumour is summa-
rised in Table VII.

Histology :

A diagnosis of malignant giant eell
tumour was based on the presence of multi-
nucleated giant cells and sarcomatous
stroma. The stromal cells were abundant
and closely packed together. The nuclei
showed marked variability in size and
shape. Even the nuclei of the giant celis
showed marked atypism (Fig. 13-D).

Comment :

A great majority of giant cell tumours
show characteristic clinical, roentgenologic
and histologic appearance and run a benign
course. A review of the literature indi-
cates that some giant cell tumours are
malignant throughout, while in others the
malignancy supervenes on a tumour which
was first benign. Such a transformation
from a benign tumour to a malijgnant one
was known to result from repeated curet-
tings and injudicious radiation. There is a
controversy over the metastatic ability of
histologically benign giant cell tumour of
the bone. Records of cases have been
published by Dyke!3, Finch and Gleave!®,
King®, Orr*3, and Russell (loc cit) in which
the clinical, roentgenologic and histologic
features were those of the ‘ benign’ tumour
and yet the patients died subsequently with
pulmonary and other metastases. Besides,
the structure of the metastases did not
differ from that of the ‘ benign’ type. Jaffe
et al® have attempted grading the giant
cell tumours with a view to correlating the
degree of cellular atypism in individual
tumours, with their prognosis. Russell
(loc cit} considers such grading valueless
and believes that giant cell tumours of bone
occur in two forms: (i) a tumour with
frankly malignant stromal cells and (ii) a
{umour which may metastasize without any
appreciable morphological changes in its
vells. Critical examination of 62 cases of
giant cell tumours documented in this labo-
ratory showed transitional histological
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types in giant cell tumours of the bone. The
distinctions, however, were not sharp
enough to classify them in different grades,
which would help in determining the prog-
nosis. Besides the 6 malignant giant cell
tumours included in this series, there were
6 other cases which showed the histologi-
cal structure of a typical benign tumour
and yet roentgenograms and the specimens
revealed marked destruction of the bone
with the extension of the tumour into the
surrounding tissues (Fig. 13). The litera-
ture shows increasing evidence that the
giant cell tumour is not ‘benign’; that
some of these tumours may invade and
metastasize, and that this malignant beha-
viour does not necessarily presuppose
supervening sarcomatous change in a
“ benign ’ tumour, but is a property of cer-
tain ‘benign’ members of the giant cell
tumours as such. According to Willis®,
who has summarised the present status of
giant cell tumours, a great majority of
these tumours run a benign course and do
not metastasize. Occasionally, however,
cases occur which though considered benign
on clinical, roentgenologic and pathol'oglc
findings, metastasize and kill thg patu_ent‘
Willis (loc cit) maintains that histological
distinction between benign tumours and
those which may later metastasize is dlﬂ’_i—
cult and perhaps impossible. There is
however a growing tendency among
investigators to consider the giant cell
tumour as a member of the bone sarcoma

group.

7. PERIOSTEAL FIBROSARCOMA

Periosteal or parosteal fibrosarcoma,
being derived from the periosteum 1S
included among the group of relatively
rare primary malignant tumours of the
bone. The tumour usually grows along the
shaft and may secondarily ipv_ade it. The
histological appearance is 5up1lar to that
seen in fibrosarcoma of soft tissues. CaFle
(loc cit) states that the degree of_ malig-
nancy in periosteal fibrosarcoma is lower
than in osteogenic sarcoma. The 3 cases
encountered in this hospital are reported

briefly.

Case 1: A male aged 18, (no. H-

admitted to this hospiglal in Sei;tembl:rzslsgzs v;::
a swelling of the pubic bone. The duration was
2% years. Clinical examination revesled a hard
swelling in the region of the right iliac fossa. It
was slightly warm but not tender. A skiagram
showed a tumour attached to the superior border
of the right pubic bone. A biopsy was taken.

Case 2: A girl, aged 16, (no. M-2024 -
mitted to the hospital in May, 1952, for ,a ‘fﬁ:sn: c:n
the left thigh of 8 months’ duration. There was a
history of injury 3 months previous to thig, Biopsy
showed an evidence of fibrosarcoma. Amputation
of the thigh was carried out. The deseription of
the specimen follows).

Case 3: A man aged 25, (no. N-2522) w -
mitted to the hospital in June, 1953, foz? pa?i :‘:imd
swelling of 4 years' duration. Clinical examination
revealed a hard tumour fixed to the lower end of
the femur. Skiagram showed a tumour in rela-
ti:;‘n to the lower end of the femur. A biopsy was
taken.

Pathologic Findings :

(A) Gross description: This is based on
the specimen (Case 2, Path. no. 1376-M) of
the amputated limb. The tumour was fusi-
form in shape, had a fairly thin covering of
a glistening capsule. It was mainly at the
lower end of the femur but had extended
on to the shaft. The cut surface was homo-
geneous in appearance, pink in colour with
greyish white areas near the periphery. The
bulk of the tumour was fairly adherent to
the cortex of the bone ; at places, however,
the tumour mass was seen extending into
the medullary cavity (Fig. 14-A). There
was no extension of the tumour to the arti-
cular surface of the femur,

(B) Microscopic characters: The micro-
scopic structure in all the 3 cases was
essentially similar. The tumour was cha-
racterised by sheets of fusiform cells with
ovoid nuclei. The nuclei showed a mode-
rate variability in size and occasionally
mitotic figures were seen, At places, tu-
mour cells were seen arranged in fascicles
(Fig. 14-B). The stroma consisted of
hyalinised connective tissue and in none of
the sections was there any evidence of
0sseous or osteoid tissue within the stroma.
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Fig. 14.

Specimen of perio

steal fibrosarcoma showing a fusiform tumour at the lower end of the femur.

is seen adherent to the cortex and covered over by thin glistening periosteum (A).
mtggcggér;h showing bundles of elongated spindle cells, with oveid, hyperchromatic nuclei.
The nuclei show a variability in size. (B) The appearance is similar to soft tissue fibrosarcoma.

8. CENTRAL (OR MEDULLARY)
FIBROSARCOMA

This remarkable fibroblastic neoplasn;
ked much controversy amongs
\}:ra:frk:r\;o in the field. Geschickter®® and
Stout5* opined that there was no such sepa-
rate entity as medullary.ﬁbrosarcor.na, but
only those which arise in the penos.teun;
Budd and Macdonald?t, QOleyT, Phemister
and Lichtenstein (loc cit) have .ac_cepfed
medullary fibrosarcoma as a distinctive
primary malignant bone tumour. Brief
reports of the 2 cases are given belowr.

Case 1:
admitted to t
a painful swe

A Hindu male aged 65, (no. 12463) was
his hospital on January 28, 19848, for
lling of six months’ duration at the
the arm. Three months previous to
iccion to the hospital, the. tumour lhad
ing fairly rapidly. Physical examina-
:fg;te?‘e‘g::g:inga globular, firm swelling at the
i

(H & E stain x 130)

upper end of the humerus, The movements of
the right shoulder were restricted. Roentgenologic
examination showed extensive destruction of the
upper third of the humerus. There were multiple
fractures. Examination of the material obtained
by aspiration biopsy showed red blood corpuscles
only. On formal biopsy a diagnosis of fibro-
sarcoma was made. Disarticulation of the shoulder
joint was carried outi.

Gross description :

The specimen was that of a disarticulated
upper limb., There was a hard fusiform
swelling located on the upper end of the
arm. On sagittal section, the tumour which
was greyish in appearance and firm to feel,
was seen occupying the medullary cavity
of the bone. The cortex in the region of
the tumour was destroved and the tumour
appeared ito extend outiside the confines of
the cortex.
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BRIz r

Fig. 15.

Roentgenogram of medullary fibrosarcoma showing a translucent tumour
the femur (A). Specimen of the same case showing greyish tumour filling the

cortical outlines cannot be made out (B).

Case 2: A Hindu woman aged 32, (no. P-3174)
was admitted on June 29, 1954, with a swelling of
the left knee joint, of 6 months' duration. Physi-
cal examination revealed a large swelling in front
of the knee, in relation with the lower end of the
femur., Roentgenclogic examination showed a
translucent tumour at the lower end of the left
femur with marginal sclerosis in the upper end
of the bone (Fig. 15-A). An aspiration biopsy
was attempted but did not yield any material. A
formal biopsy was therefore taken. The micro-
scopical examination of this material showec_l a
fibrosarcoma. Amputation of the limb was carried
out,

Gross description :

The specimen was that of a limo ampu-
tated through the thigh. A sagittal section
showed an ovoid tumour mass at the lower
end of the femur filling the marrow cavity.
The bone had expanded, and the cortical
outline could not be made out (Fig. 15-B).

at the lower end of
marrow cavity, The

'I"he tumour had extended out into the soft
tissues and also into the joint cavity.

The microscopical characters of both the
tumours were similar to those seen in peri-
osteal fibrosarcoma deseribed previously,

8. LIPOGENIC SARCOMA

T.hls tumour was recognised first by
Ewing, who in 1928, reported two cases
from the Memorial Hospital, New York.
Subsequently Dufly and Stewart!2
Fender'®, Rehbock and Hauser4®, and'
_S_tewar@sa published additional cases of
lipogenmic sarcoma. The characteristics of
the tumour are that it is slow growing,
cranial metastases are a common feature
and that it is very sensitive to radiation.
Brief histories of the two cases are as
follows.
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Fig. 16.

tomicrograph of liposarcoma showing groups of cells with clear or vacuolated cytoplasm.
The ml:g:io:::nosglrigﬁﬂy pushed to the periphery (A}. The tumour cells showing alveolar group-

ing (B).

1: A woman, aged 26, (no. 3208) was ad-
nuft‘:; to this hospital in October 1942, complain-
ing of pain on the outer aspect of the left buttock.
Clinical examination rtevealed tenderness along
the left iliac crest. There was an it defined mass
which showed itself on the postero-lateral aspect
of the ilium. A rcentgenogram showed a large
destroyed area in the left ilium. There was no
ovidence of new bore formation. A biopsy was
taken.

: Hindu male, aged 58, (no. 1(}315)
wf;ns;iniitteg to the hospital in May 1945, with a
history of swelling of the left ilium of 8 montl/})ls
duration. He started gettmg pain arcupd tH e
waist which gradually increased mf se.\lr'erxty. 'I‘he
then notired a swelling of the le lfn}l:m_l ee
patient later developzd _paralysts of the owAr
- ahe and complained of incontinence of urine.
lim tgenogram showed destruction of the ilium
milntghe pubic bones. There was no evidence of
:rn,y new bone formation. The XI and XII dorsal

vertebrag were destroyed. A biopsy Was taken.

Microscopic description : -

i jcal structure in bot ese
asvl;l';ew}:;tg;:egntially similar. The tumour
N characterised by groups of polygonal
ok with clear or vacuolated cytoplasm.
cell nuclei were ovoid in shape and either
Thetrally placed or slightly pushed to the
Icz,iriphery, lying at the extreme edge of the

4

(H & E stain x 500, x 500)

cytoplasm (Fig. 16-A). In case 1, the tu-
mour cells showed a slight disposition
towards alveolar grouping (Fig. 16-B).

10. CHORDOMA

Chordoma arises from the remnant of
the primitive notochord. Such notochordal
remnants persist within the nucleus pul-
posus of intervertebral discs and within
the vertebral bodies?). Sacrococeygeal and
the sphenoccipital sites account for 90 per
cent of all the reported instances of chor-
doma in the literature. The two cases des-
cribed here helong to the sacrococeygeal
group of chordomas. A brief report of
these is given below. A detailed account
has already been given in a separate
communicationd?,

Case I: A woman, aged 44, (no. 1858) was ad-
mitted to the hospital on January 30, 1942, for pain
in the lower back. On rectal examination, a firm
mass was felt. It was smooth, lobulated and some-
what tender. It was fixed to the sacrum. Skiagram
showed destruction of the lower segment. The
tumour was removed at operation in February
1942, The follow-up information was that the
patient died in 1948,



Fig. 11.
The tumour is encapsulated (A).hThe cut surfaceie_ is gelatinous
. i h of section of the specimen shows structure of a fairty well
di appeet:_ﬂt:;ﬁe ‘}n]?):)';io::aphomm:zg:&r cells are seen either in columng or clusters (C). The strue-
:lunf:r::_.n (]!a)) isLthat of an anaplastic chordoma. The nucleidaé'e EYPE"l‘Fh}:‘?ma“C *l‘lﬂd show a marked
P T O i i ist sallipherous cells.
variability in size. Note the diagnostic vacuolated distended physallip (H & E stain x 240, x 190)

A specimen of chordoma.

Gross deseription :

The specimen measured 9 x T x 7 ems,
The tumour was encapsulated (Fig. 17-A).
The ventral surface was partly covered
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over by the peritoneum. The cut surface
was gelatinous in appearance (Fig, 17-B).
The microscopic findings of this tumour
will be deseribed later.

SARCOMA

Caze 2: A Muslim woman, aged 24, (no. 9717)
was admitied to the hosp:tall in Marc_h_ 1945. She
complained of difficulty during defecation and at
times had retention of urine. Om rectal examina-
tion, a tumour, occupying the sacral hollgw was
felt. It was a globular lump, about the size of a
tennis ball. On exploratory laporatomy the tumour
was found situated in the sacral hollow and was
difficult to remove. A hiopsy was taken. The
patient died in 1846.

Microscopic findings :

e histological appearance in thg two
ca'sl;}; presented quite a different picture.
In case 1, the structure was of a fairly well
differentiated chordoma. The tumour was
characterised by physallipherous cells
which were seen either in columns, small
clusters or as isolated cells. The presence
of physallipherous cells is a charactens?m
histological finding in chordoma (Fig.
17-C). In case 2, the appearance was ana-
plastic. The tumour was composed of
sheets of elongated cells with physalli-
pherous cells showing vacuolated cytoplasm
and nuclei (Fig. 17-D).

Comment ;

The diagnosis of chordoma is based on
the characteristic appearance of the tu-
mour, the presence of physallipherous cells
being a very distinctive feature of the neo-
plasm, It is known that chordomas show
a wide range of histologi.c variation and it
is possible from the microscopic appear-
ance to predict the clinical course of this
tumour. This fact is illustrated by !he two
cases referred to above, Case .1, wthh }}:;ad
a fairly well differentiated histologic cha-
racteristics of chordoma, lived for & years,
whereas the second case .who had an ana-
plastic tumour died within a year.

GENERAL DISCUSSION

Incidence :

In this analysis of 150 cases of bone sar-
coma, three features are emphasised : inci-
dence, location and pathology: The enc!s
of long bones have been the sites of predi-
lection.  Sixty-nine per cent _of ’Qsteogemc

arcoma and 33 per cent of Ewmgs: sarcoma
; the series were located at the distal ends
:)I} the long bones. Such a predilection for

=
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the ends of the long bones has been
observed by many authors, Christensens,
while explaining the predisposing causes
for neoplastic changes in these localities
has stated that “in these sites the growth
period is longest and growth momentum is
greatest . Willis (loc cit) commenting on
the marked predilection ‘of Ewing’s sar-
coma and osteogenic sarcoma for certain
age and sex groups, suggested that their
causation be sought mainly in disturbance
of bone growth and maturation. An ana-
lysis of the age and sex incidence in 68
cases of Ewing’s sarcoma and 42 cases of
osteogenic sarcoma in this serjes amply
bears out this observation,

Microscopic diagnosis :

It is evident from this study that for
accurate diagnosis, classification and for
purposes of research, microscopical study
is essential. Provided the surgical biopsy
is performed by an experienced surgeon,
there are no dangers associated with it. 'The
pracedure has necessarily to be carried out
like any major surgical operation. In the
present series, surgical biopsies were
carried out in 56 cases and in none of
ihese, were there any untoward effects
noticed subsequently. Aspiration  biopsy
however obviates hospitalisation of the
patient and is not inconvenient. It s also
simple in techniqgue and has been an
accepted method of establishing the diag-
nosis of bone tumours at the Tata Memao-
rial Hospital. Interpretation of the aspira-
tion biopsy will form the subject of another
paper. In the present series, diagnosis by
aspiration biopsy was established in 77 cases
(50 per cent). In Ewing’s sarcoma the
response to radiation was excellent in all
the cases, indicating that the diagnosis was
correct. In osteogenic sarcoma and also in
other tumours in the series, where surgical
operation was carried out it was noticed
that no false aspiration diagnesis had been
made leading to amputation for g benign
lesion.

A New Concept :

Several types of sarcomas described here
present distinctive clinjcal, radiological and.
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anatomic differences. No attempt is made
to go into a detailed consideration of the
histogenesis of these tumours, as it is
beyond the scope of this paper. It would
not be out of place however, to consider a
noteworthy attempt at a new concept of a
general theory of bone tumours recently
suggested by Johnson?t, As the original
article may not be easily available in this
country, the salient points in this paper are
briefly summarised. According to Johnson
(loc cit) all bone tumours have a common
biochemical character and cytologic expres-
sions of matrix formation and conform to
the regional variations in the structure of
normal beone. Bone tumours could be
classified according to their capacity for
duplicating normal matrix formation. In a
survey of bone tumours, in respect of age,
location and frequency of occurrence,
Johnson (loc cit) found that they behave
in an orderly and predictable manner. What
is called the osteoblast and the osteoclast
can be the same cell, since they may rapidly
change from one morphologic type to
another without intervening cell division.
When the bone tumours are classified
against this background, the behaviour
pattern of each group seems to fall some-
where along the full cycle from normal
matrix synthesis to matrix digestion, The
morphological appearance of Ewing's sar-
coma, reticulum cell sarcoma, fibresarcoma
and multiple myeloma suggests an incom-
plete and dissociated attempt at matnx
synthesis. The second group consists of
osteogenic sarcoma, parosteal sarcoma and
chondrosarcoma, which produce abundant
skeletal matrix. The tumours of the third
group: mainly giant cell tumour, repre-
sent osteoclast aetivity and exhibit matrix
digestion. Further subdivision is made ac-
cording to the site of tumour formatm'n,
showing the predominence of collagen in
osseous sites and predominence of muco-
polysaccharide in tumours of cartilagenous
origin. It is observed that there are pre-
ferential sites of origin within each bone,
Tumours of the giant cell type usually
~rise in that field, where the homologous
normal osteoclasts are most active. Chang-
ing metabolic activity of bone with increas-

ing age, may nifluence the character of the
cells accompanying the tumour. Diseases
characterised by prolonged periods of
excessive cell activity carry an increasing
hazard of neoplastic transformation of the
cells. The point at which the tumcur arises
on the metabolic mosaic of the bone seems
to decide its histologic nature as to whether
it is an osteoblastoma or ostecclastoma.
Thus Johnson (loc cit) has concluded that
bone neoplasms are not completely auto-
nomous, but are subject to the laws of field
behaviour of normal bone which they may
caricature but cannot wholly escape.

SUMMARY AND CONCLUSIONS

1. One hundred and fifty cases of bone
sarcoma are histologically classified. They
formed 1 per cent of all malignant tumours

seen at the Tata Memor; i
B b, orial Hospital,

2‘. Bone sarcoma was found to be pri-
marily a disease of the young. Forty-two
per cent of the patients in this series were
under 20 years of age. It was found to he
more common in men than in  women.
History of trauma was obtained in 30 per
cent of the cases.

3. The outstanding symptoms were pain
and swelling. The lesions showed a marked
predilection for the ends of the long bones.
The diagnosis was based on the character-

istic clinical findings, roentgenologic and
histologie observations.

4. Ewing's sarcoma formed 44 per cent
of the primary malignant bone tumours,
Sixty-eight per cent of the cases were seen
between 11 and 30 years of age. The ave-
rage age of the patient was 20.6 years. In
50 per cent of Ewing's sarcoma, the pre-
senting lesion was in the bones of the pelvic
girdle and the lower extremity, In con-
trast to the finding of other authors, namely
that Ewing’s sarcoma occurred more fre-
quently in the shaft, this study has shown.
that in only 9 per cent of the cases was the

tumour located in the shafts of the long
bones,

5._ In an analysis of 42 cases of osteo-
genic sarcoma, it was found that 64.3 per
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cent of the tumours were in the lowgr
extremity. Eighty per cent of osteogenic
sarcoma of the lower extremity were at the
lower end of the femur and the upper end

of the tibia.

6. The data concerning chondrosarcoma,
multiple myeloma, reticulum cell sarcoma
and malignant giant cell tumour, encoun-
tered in this series, is summarised in tabu-

]Jated forms.

« 7. Amongst the rare group of bone sar-
comas, were periosteal and medullary fibro-
sarcomas, lipogenic sarcoma and chordorr}a.
Owing to the rarity of these tumours, br-1ef
case histories of those found in this series
are presented and discussed.

8. The clinical, radiologic, anatomic and
pathologic features of different types of
bone sarcomas seen at the Tata Memorial
Hospital are described.

9. The probable causes of thc predilec-
tion of bone tumours for the ends of the
long bones are discussed. The new concept
of a general theory of bone tumours by
Johnson is summarised.
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CEMENT OF GLUTEAL POWER BY RECTUS ABDOMINIS
REPLA X, el
{Prefiminary Conunanication with & <ase report)*

by A K. SAHA SUBIR KUMAR CHATTERIER snd
BINOY CHAKARVARTY, Cuicutts.

anagesaent of patients with exten-
sh:? ieg:duzlgﬁpam]ys‘m of the lower hmbs
apd completely fail hips afier podiv-
a very serious problem. The
most difficult deciston that a surgeon has
to take i this connection is usually whether
to try o get the patient up and walkmg on
‘hig two feet or whether o Test enntent

. with providing a wheelchair existeuce an

ibly a brf gait with calipers and
Efizc;gs. H;:f':gg decided on the former
coufse in any individuat rase, one 15 vén-
fronted with problems concerning the sta-
bility of each of the major fofts of the
lower extremity. Starting from below, it is
essential that the feet be stable before the
tiepy can stand this cen ‘m achieved
Fairly euasily hy some form of triple arg@m«
desic. The ankle and knee Deing mgte
joints in the same plane have complernent-
ary movements ; the forer ?oliqws the to-
and-fro movemernt of the rigid od during
focomotion provided the kuee could ;t):e
locked. This lacking can be achxevecé ¥
& plaptarflexed ankle and 2 stable foot.
Excessive hyper-extension at the knee
(genu recussatim} can be prevented by a
%ight jointed brace check device,

ips. however, reaain the cenire r{f
chE h;;;’i;?er;;. Bealle hips are essential if
ene &5 fo stand ere¢i, angd there must he
cufhtientdy strong muscles o swcéngb‘ it a
hips 1o enable one to progress. Btabl y
can be assured by aff}t{l}de_ﬁli“-.ﬁ{ the hig or
by some form of walking Cahper', pot this
will enly gllow pregression provided there
are poweriyl muscles to rotate the pelvis
from the lumbas =pine snd provided the
oppasite hig s neatly oarmal.  Aler-

M T

; asented o1 the moathly chmcal_ meatie
¥ Thif,.;‘:;s aﬁi Assaciption of Surgeons of India, Cal~
cuitta Braveh, held o 12th September, 1955 at

the Niraten Bircar Tedical Cullege, Caloolta

natively, it is tmperative thei the hig be
equipped with z strong extensor and abduoe-
tor hoth lor its fixation to ensure equilli-
brium during standing and during the
various compovent phases of lovomation,
The synergistic actlon of flexors and addue-
tors if avaidable adds further gracefulness
to stante and locomaotion, in the latier the
flexors help the mb to be swung farward.

A number of procedures have been sug-
gested in the past for the replacement of
gluteal power. Extensor power {Gluteus
maximus) has been resiored by Oher by 2
transplont  of  Sacrospinalis | mediated
through 2 stxip of Hiotibial tracy (1427} and
by Dicksen by transposing the origim of
Tensor Fgseiz lata hackward (1987). The
Sacrospinalis hat been utilised 1o replace
hath extensor and abductor power by
employing multinle fascial strips and fixing
their distal ends 10 both antevolateral and
posteriot aspects of tha femur by Lange and
Krouscher 11925); the former bss even
suggesied that the opposite Latissimmns dorsi
be used by this method. However, the
standard operation for the replacement of
hip abductars (Gluteus mediss and mini~
mus} has been the procedure of Legg
{1923, 3933 wha transplanted the inser-
fion, and later alse {he origin, of the tensor
fasciz lats backards. Anocther suggestion
has eome from Wagner avd Rizzo (1938);
they sought to gain abduction by traanskere-
ing the origin of the Sarforius, Reelus
femoris and Tebsor fascia {ata hackward
under caver of the glutel and fixing them (o
the lium near the posterior inferior iliac
spine.  Pinally, Mustard in 1952, after
pointing o1t ibe inherent weaknessey of the
previousty  selected  muscles, reperted a
series of twelve cases in whom the Hiopsoas
tendon of insertion had been transplanted
ftita Ithe greater (rochanter with gratifying
resulis.
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It occurred to the authors that in the
absence of any residual power in any of the
hip muscles, stabilisation of the hip during
standing and control during locomotion
could be effectively secured by a combined
transplant of the homolateral Rectus abdo-
minis and Sacrospinalis, the Rectus abdo-
minis to the gluteus medius insertion and
the Sacrospinalis to the gluteus maximus
insertion. After the transference the Rectus
could be expected to act as an abductor and
mild flexor, and the Sacrospinalis as an
extensor and mild adductor, The use of
the Sacrospinalis has been described before
{Ober, Kreuscher) but the transference of
the whole of the Rectus abdominis has not,
to our knowledge, been reported previ-
ously. The only previous use of the Rectus
abdominis in hip stabilisation has been des-
cribed by Giomi (1952). This Italian Sur-
geon has successfully replaced the Iliopsoas
in poliomyelitis resulting in complete loss
of the hip flexors by suturing the medial
half of the tendon of the Rectus abdominis
with a piece of periosteum of the pubis to
the lesser troechanter with a four em. long
piece of psoas insertion. The lateral half
of the rectus was drawn to the mid line
and fixed to its fellow of the opposite side
1o avoid herniation.

The idea of using the rectus abdominis
gained strength when it was discovered
that the pubic tubercle and the upper end
of the greater trochanter lay on the are of
a circle centred on the costal margin at the
seventh costal cartilage. In other words,
if the lower end of the rectus abdominis
were swung cutwards, it would reach the
upper part of the greater trochanter
(Fig. 1). A few cadaver dissections were
next undertaken to satisfy ourselves of the
feasibility of such a procedure. We thus
established

{i) that we could preserve the nerve
supply of the lower rectus abdo-
minis intact during the trans-
plantation,

(i) that a satisfactory closure of the
abdominal wall could be effected
even with the rectus no longer
in its sheath, and

S S

Fis, L
Scl"mmatu: diagram showing the innervation of
rectis abdominis muscle. The greater trochanler

and the pubic origi ' ie i
and pubic origin of the muscle lie in the same

(ii)) that a suitable tunnel could be
created on the lateral aspect of
the trunk for the smooth passage
of the muscle to the greater tro-
chanter in a straight line.

How exactly the abdominal wall would
actually stand up to the loss of the whole
of the rectus abdominis and whether or not
the transplanted rectus would in fact
behave as an abductor and flexor when its
normal function s something entirely
different, were problems to which, we
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realised, no answer would be forthcoming
until we had actually  performed the ope-
ration on a living human subject.

CASE REPORT

T.M. a male Bengali aged 27 years was
admitted in our hospital in February 1955.
He gave a history of a febrile illness at the
age of six years, with paralysis. As a result
of this he could never stand or walk
again. He learnt to progress on his but-
tocks by dragging his body forwards by his
upper limbs ; later he began to use a hand-
driven cyele.

On examination, the upper half of his
body was found to be in excellent condition
but the lower was deformed and wasted.
There was a gross scoliosis with convexity
to the right in the lumbar region, with
marked rotation. The right half of the
abdomen bulged out and none of the ante-
rior abdominal muscles on this side func-
tioned. There was severe flexion contrac-
ture of both hips and knees, to over 9Q°
produced quite obviously as a result of his
peculiar stance and gait ; the left knee and
Jeft hip were worst affected. Both feet
were also deformed in calcaneo-cavo-
valgus. The portion of his muscle chart
relevant to the present discussion is given
below, iliopsoas power could not be ascer-
tained because of the postural contracture.

Muscle. Right. Left.

Abdominals
Sacrospinalis
Gluteus maximus
Gluteus medius
Tensor fascia lata
Hip adductors
Hamstrings -—
Quadriceps 0

B = L2 B2 WD
L= = — T — I — N J, Q) |

S

Seon after admission, he was put up in
surface traction with an average weight of
10 Ibs. on both lower limbs, in an effort to

3

Fig. 2.

Schematic diagram showing mobilisation of the
rectus muscle from its sheath and origin after
ligation of thz inferior epignstric vessels and dig-
section of the lower three nerves. Incizions of the
outer part of the sheath /nd linea semilunaris and
the oblique muscles to free the nerves from their
bed to preven: traction and kinking are essential.

correct the postural contracture of hips and
knees. At the end of three months, when
traction was discontinued, there was consi-
derable improvement in the knees and
right hip, but about 60° of fixed flexion
persisted in the left hip. Iliopsoas power
could however be tested now, and was
found to be right 2: left 0.

The complete loss of all hip musele on
the left side together with a very strong
rectus abdominis and sacrospinalis on this
side, made this case in our opinion, a very
suitable one for a combined rectus abdo-
minis and sacrospinalis transplant. If the
left hip could be stabilised in this manner



Fig. 3.

Schematic  representation to show the rectus
origin fixed to the greater trochanter. The muscle
is seen passing through a subcutaneous tunnel and
a groove in the posterior part of iliac crest near
the sacroiliac joint.

we thought it would be a fairly easy matter
to stabilise the feet and improve the power
of the right hip and secure fusion of the
scoliotic lumbar spine by the conventional
methods. The patient was extremely keen
to take the chance offered to make him
stand for the first time since early child-
hood, and after explaining the whole situa-
tion to him, the first step in his rehabilita-
tion was taken on 28-6-55 and a rectus
abdominis transplant was performed.

OPERATIVE TECHNIQUE

The patient was placed on an orthopaedic
table with both hips abducted to 30°. A left
midrectus incision was made from 17 below
the left costal margin to the pubic tubercle.
The anterior sheath was exposed and
incised along its lateral border to expose
the rectus muscle. Reflection of the sheath
medially along the entire extent of the
wound allowed a complete exposure of the
anterior surface of the lower rectus with
minimum damage to the muscle.

The attachments of the two heads to the
pubic symphysis and the pubic tubercle
respectively were clearly defined and then
completely detached from the bone, toge-
ther with a piece of periosteum. The muscle
was then reflected upwards and lifted off
from its bed. the inferior epigastric artery
being ligated and divided. Attention was
then directed to its postero-lateral aspect
where the lower inter-costal and subcostal
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nerves entered it. The nerves were meti-
culously lifted up with the musele and
traced outwards upto the point where they
q_ant_el_-ed the rectus sheath. Here transverse
incisions were made in an outward direc-
tion into the external and internal oblique
muscles and the nerves mobilised, This was
done for four nerves starting with the sub-
costal nerve, which was mobilised for about
3” the 11th, 10th and 9th for progressively
shorter distances. Thus we were satisfied

that the nerves would not be torn or unduly >

stretched when the rectus origin was trans-
planted to the greater trochanter. The
muscle and its nerves were next wrapped
up in a wet pack and left (Fig, 2).

A second incision was then made, along
the whole of the left iliac crest and then
down from the anterior superior iliac spine
for abm;t 2”7 in the line of the Sartorius
A classical Souttar’s procedure was first
done, and the flexion deformity was
?orrected; the angle of abduction was
mcre.:ased to 45°. The iliac crest with both
anterior spines and both adjacent surfaces
o’f’ the Pla were laid bare and a piece about
2” x 1”7 was chiseled off to form a smoocth
groove for the passage of the transplanted
muscle. The sharp bony edge was covered
over by suturing the fascia iliaca on the
Inner aspect to the fascia lata on the outer.

A subcutaneous tun
between the two

passage of the rectus

. rlle.l was next made
m;:islons to allow the
‘ abdominis in i

line to reach the greater trochanti:t;?}lfr}t
was then exposed in the lower and pos-
terior part of the second wound and the
tendon of insertion of the glutel‘xs medius
was defined. The free lower end of the
rectus muscle was transfixed with thick
silk and gently drawn out into the second
wound from its original site through the
previously prepared subcutaneous tunnel
and m{er.tl}e groove in the ilium, A trans-
Verse incision was made in the lower part
of the tendon of the gluteus medius : the
tepdon of the rectus was passed thx'-ough
this and fixed to the periosteum of the
postero-lateral aspect of the greater tro-
chanter with a sjlk mattress suture. Fur-
ther sutures were inserted through the
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Fig. 4& 5.

Photographs of the patient show active contraction of the transplanted muscle and
active abduction of the limb against resistance.

tendon of the gluteus medius to reinfor(.:e
the attachment. After this, it was agamn
confirmed that the intercostal and sub-
costal nerves were not kinked and that the
muscle passed smoothly in a straight l}ne
without its sheath exerting any constricting
effect at the upper end of the wound
(Fig. 3).

Next, the anterior rectus sheath was
repaired starting from the lower end and
using close interrupted ho_nzonf:al mattress
catgut sutures. The mef;hal 2:3rds of the
iransverse cuts in the oblique muscles were
also sutured taking care not to constrict
the nerves leading to the rectus gnd there-
fore now directed laterally. waously, the
upper part of the incision in the rectus
sheath could not be closed as‘thg muscle
emerged from its sheath at this site. The
medial margin of the anterior sl'!eath here
was partly sutured to the posterior sheath
behind the muscle. This region it may be
pointed out was well above the linea semi-
circularis, so a fairly strong posterior shea}’ih
existed here, unlike the.]ower part of the
wound where the integrity of the anterior
sheath was all important.

subcutaneous tissues and then t}?e
sk'ir:?«k'ere apposed in both the wpunds in
the usual manner and the operation con-

Juded by enclosing the whole left lower
fimb and right hip in a plaster of Paris

spica.

The initial post-operative course was un-
eventful. The plaster of Paris spica was
removed after six weeks ; the wounds were
found to be soundly healed and there was
no apparent weakness of the abdominal
wall ; on coughing the right or paralysed
side of the abdomen bulged ocut and not the
left or operated side. Movements of the
left hip were very stiff and painful at first,
but there was steady improvement with
patient and continuous physiotherapy. Now,
twelve weeks after the operation, and six
weeks after discontinuing immobilisation,
the transplanted rectus is contracting
beautifully, thus proving that its nerve and
blood supply is intact. About 453° of abduc-
tion against gravity is possible, but there is
a considerable degree of flexion associated
with it. We expect that there will be
equilibrium once Ober’s operation is per-
formed (Figs. 4 & 5).

CONCLUSION

From the foregoing discussion and case
report, it is obvious that the transplantation
of the whole of the rectus abdominis has
got a definite field of usefulness in
replacing abductor and flexor power at the
hip; its exact indication of course depends
on the merits of an individual case. It has
been shown, that with care, the blood and
nerve supply of the transplanted muscle
can be preserved intact, and herniation
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through the lower two-thirds of the sutured
rectus sheath has not occurred. However,
the aperation has been performed only once
so far, less than three months ago, and on
a subject who requires many subsequent
surgical procedures for his complete
rehabilitation. We are therefore,l not in a
position at present to assess its value.
Nevertheless, the short term results now
available are, we Dbelieve, gufﬁcxe.ntl'y
encouraging for us to present this prehm_g
nary communication and to carry out this
procedure in a suitable series of cases and
study them over a period of time. Only
then will it be possible to evaluate this new
operation in its true perspective.

SUMMARY

The problem of the flail hip after polio-
myelitis has been discussed, together with
the various measures that have been taken
in the past to deal with it.

case of poliomyelitis with extensive
res‘?dua] para];)sis of the trunk and .both
lower limbs and a fail left hip is described,
The technique of transplanting the whole
hormolateral rectus abdominis to the greater
trochanter for the replacement of gluteal
power is set cut in detail and the short
term post-operative results have been

found favourable.

Final evaluation of the operation will be
possible when more cases of the above
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transplant are studied over a long period
of time,
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GLOMANGIOMA OF THE LEFT THUMB *

by PAUL BRAND and ERNEST B. SUNDARAM, Vellore,

Incidence :

The glomangioma is a rare tumour,
although in recent years it has been
reported with increasing frequency. This is
the first case in the records of this hospital
In a ten year period, the Massachusetts
General Hospital admitted 18 cases of
glomangioma. In the same period there
were 580,000 patients admitted and 82,000
specimens sent to the Pathology Depart-
ment. This gives the ratio of 32,000 other
patients admitted for every one case of glo-
mangioma, and for every; :tsﬁemmen ser;tsécé
the pathology department there were 4,
othe? specigmens sent. (W. M. Mathis &

Milford D. Schulz) L.

Historical Date :

Perhaps, the first clinical description _of
the glomingioma was by William Wood? in
1812 who described these painful subungual
nodes but failed to identify them _correc_tlj‘f.
Kolaczek? in 1887 described a similar clini-
cal condition and called it an angio-
sarcoma. Chandelux (1882}* thought that
this tumour had an origin in the tubular
epithelium of the sweat gland. Based on
vascular structure — Muller in 1901° —

ssified the same tumour as a peri-
:;:ll'glioma. In 1920 BarreS, a French Sur-
geon, removed a tiny painful tumour from
beneath the finger and gave it to P. Ma&son"
for pathological study. He described it fully
and was the first to give us the correct con-
cept of the tumour. He used as his basis
the description by Sucquet (1862)3 of the
peculiar arterioles in the palms and soles
which opened directly into the pe;ghbour-
ing veins, without forming a capillary net-
work. Further search revealed that Hoyer?
had given a more detailed description of an
arteriovenous anastomoses in the skin of
adults. This anastomosis takes ?he form' of
a coiled arterio-venous mechanism, which

the Departmeni of Hend Re al_'ch,
‘ Fr:g;irﬁtian Medica) College and Hospital,
Vellore, South India

Masson’ named the Sucquet-Hoyer canal,
Ten years later Popoff!® described the same
tumour under the title * Digital wvascular
system ” The first case of glomus tumour
described in America was by Mason and
Weilll in 1934,

Anatomy of the Normal Glomus ;

Popoff’s?® description of the normal glo-
mus seems to be the most brilliantly lucid
of all the writings on the subject. It sum-
marises the glomus body as having: (a) an
afferent artery, (b) Sucquet-Hoyer canal
or — arterio-venous anastomosis proper,
(c) Preglomic arteriole nourishing the
constituents of the glomus, (d) periglomic
zone or expansion zone furnished by a
neuro-reticular mechanism controlling the
function of the Sucquet-Hoyer canal, (e) an
outer lamellated collagenous zone sur-
rounding the entire zone in the cutis,
namely the stratum reticulare. The afferent
artery to the glomus according to Bailey!,
originates from the branches in the sub-
cutaneous tissues running a course parallel
to the skin, and this artery forms from one
to four separate Sucquet-Hoyer canals. In
the afferent artery are cushion like endo-
theliomuscular elevations, the function of
which was considered to be the directing
of blood flow into the canals. These canals
are said to be free of elastic tissue, with
the exception of the proximal part. They
are surrounded with a clear wide zone of
loose, fine collagenous reticulum enclosing
a rich net-work of the non-medullated
nerve fibrils. The neuroreticular mecha-
nism controls the function of the canals. In
the muscle layer of the canals are large
cells with clear or vacualor cytoplasm,
which cells are referred to as the epitheloid
cells, as they apparently occur only in the
cutaneous glomus or in the glomus tumour.
According to Bailey!? these cells are com-
monly considered to be post-embryonal
angioblasts, smooth muscle cells, specia-
lised neuro-muscular cells, with intimate
connections with the net-work of non-
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myelinated nerve fibrils. The canals empty
into primary collecting veins lacking in
musculature but richly supplied with elas-
tic tissues. These long and wide collecting
veins encircle the glomic unit and form u
voluminous receptaculum,

Physiology :

The normal glomus controls arterio-
venous circulation within the extremities.
By so doing it can regulate both the local
and general temperatures of the .body
through the dissipation or conservation of
heat. Experimentally Grant!® has shown
that it is the agency that maintains the
temperature of the rabbit’s ear whe_n
exposed to cold. The cyanosis of thfe nail
beds in persons exposed to frigid climates
has been generally observed. Clara!* has
expressed that the glomic structures of the
penis are endowed with the functlon_ of
regulating the mechanism of erection.
Bailey'? has considered this unit as main-
taining the blood pressure but this has not
been proved, When the glamic system s
completely dilated, the dispersal of heat is
increased hecause of the tremendously
accelerated flow of blood through the
fingers. When the glomic system is closed,
heat is conserved by shunting the blood
through the arterio-venous connections.

Normal glomus measures from 60-22-
microns, Popoff’® did serial sections on the
big toe and found the distribution of the
Glomic unit in the following order of
frequency :

18 ventral surface
10 lateral surface
24 nail bed

12 nail matrix

In their order of frequency Glomic units
are found in (1) nail bed and finger tip,
(2) palmar and plantar aspects of t_he
extremities, (3) first, second and third
phalanges of the upper and lower extremi-
ties, (4) occasionally, thenar eminences and
heel, (3) less frequently — Penis gnd
urethra. They are absent in intrauterine
life and in early childhood. That may be
one reason why babies cannot stand

extremes of temperature, especi .
ture babies. Glomi underglt:ecala-l:);hg;mt::d
the number decreases with advancing age
Occasionally glomus tumours occur where
normal glomic structure is infrequent, but
aberrant glomus can occur anywhere’

Pathology ;

4 Etiology: There is
ence as to the exact cause f

glpmus to change into a tumo?xlx-. tIl;eisn?;ﬁm a‘:
with almost equal frequency in hoth .
Loeb'® stresses the fact that traumga sl;:;;es
large part to play in the etiology of th:
tumour since this tumour occurs at th
sites where stress and strain and fri o
are most frequent. In our case thisc
probably a fact as the patient happen.edWas
be a steno-typist and the symptoms .
vated after she tock to thig professip; aggrna~
one other case in the literature wa: 'four)é
Loeb' 20'; are due history. According o

to injuri
}é?vekput}:t as high as 5094] Ties and others
arke’® have found that 4
the same family and so tﬁe‘last‘:s were from

; Y DPostu
this tumour may have 3 familial tel:ciing;rat

ne, but Stout!? ;

no COnVincing evi-

tion

No race is immuy
opinion that it ig
The age incidence is n
more common betwee
age 1s around 57 yeg

ot deﬁnite,
n 22-85 years

Fis. 1.
Tumour recovered at aperation
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Fig. 2.
i f the tumour showing vascular spaces
liniilmg; 3nif0rm sized cells with dark staining

nuclei, (x 110}

Sites where the tumour wes found :

was commonly found in the extremities
inI:he proximity of the digiL?. Two-thirds
of them have been found in the u}I:per
extremity. Rarely Glomic tumours have
been found in the vulva and the penis.
Brindley!® reports a case from the l?ostenm
mediastinum. Murray and _Stout gave a
report in which all the rare sites have been

mentioned.

Macroscopic appedrance !

i i Cm.
The average glomic tumour 1s cne
in diameter. But Murray et al’?, German?!,
Brindley'? and Riddel et al?® have des-
cribed tumours which were from 4 to 5
ems. in diameter.

ord Glomus means a conglomera-
ti(;fjh?)fv:’essels, but these cannot be identi-
fied without the aid of the microscope.
Macroscopically the tumour t:esembles jelly
and can be seen to be localised and well

encapsulated. The colour is from a cyanotic
tinge to a definite blue {very rare).

Even though Glomangiomata are defi-
nitely benign tumours, Murray et all? quote
Lewis and Geschicter (arm), Meyers
(thigh) and Kirby ({(eyelid) where the tu-
mours recurred, and suggested that this
might have been due t¢ incomplete
removal. Kirshbaum and Teitelman?® had
a case which showed a glomangioma in the
ementum with invasion of the stomach and
metastasis in the liver. Soiland® had
another case, but both these cases are not
well authenticated.

Microscopic appearance :

The tumour consists of a tangled mass of
blood vessels well surrounded by a fibrous
capsule, and presenting the various ele-
ments that are found in the normal glomus,
viz. endothelial lining glomus cells, plain
muscles and non-medullated nerve fibres.

Some have classified glomus tumours into
two distinet forms:— (1) Seolid : Wherein
only very few wvascular channels are seen
with very few nerve fibres and plenty of
glomus cells. (2} Vascular: Plenty of
glomus cells and nothing but wide spaces
which are vascular channels. The type of
pain does not depend on the variety of the
tumour.

Bailey!? has described three types of epi-
theloid or glomus ecells:— (a) Closely
packed in the walls of the blood wvessels
with single coarse collagen fibres inter-
vening between adjacent cells or (b) the
cells may be clumped in large masses with-
out vascular lumens or (c) the glomus cells
may be separated from one another by
homogenequs material which takes the
same stain as collagen but lighter. The cells
are round or polygonal, clear cytoplasm
without glycogen, fat or mucin. No myoe-
fibrils can be identified. M. Murray et all?
describe the epitheloid cells as the pericyte
of Zimmermann and since it is found in
many parts of the body glomus tumours
can occur in any of these sites, even though
normal glomus bodies have not been
demonstrated.
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Symptoms and Signs ;

In a typical case there is a long history of
pain. The character of the pain is typically
shock like. It comes on at any time of the
day. But sometimes at a particular time,
like the night. The pain staris at the tu-
mour site which is usually under the nail
Many times the pain has come long before
the tumour has been identified. The pain
may radiate up the arm or may be loca-
lised. In some cases it has been much
more severe in winter. It may be that the
pain is relieved spontaneously or some-
times by putting the finger in warm water.
It has been suggested that the pain may be
due to the pressure on the component
nerves as the tumours are supposed to
enlarge in size during an attack. The pain
may be throbbing, burning, shooting or
boring in character if it involves the bone.
Nabarre?* did some remarkable experi-
ments on the temperature effects on the
glomangioma. A. H. Slepyan?® had a case
with 12 painless glomi and 2 painful glomi.
He also reports a case of Weidman and
Weiss in which 48 painless glomi were
found.

J. GG. Love? has quoted some rare symp-
toms like pain in one half of the body.
Sometimes hemianaesthesia or hemiparesis
or Horner's syndrome on that side has been
noted, Pain may occur after complete
excision, and it is suggested that the pain
pathway to consciousness has been so badly
strained that sometime has to elapse.

There may be a gradual swelling of the
nail and it may be lifted up if it is directly
under the nail bed. The whole finger is
larger than the opposite corresponding side.
There is a slight tinge of cyanosis on that
part. Sometimes the pain may be relieved
by elevating the arm. The site of the tu-
mour is exquisitely tender. The use of the
finger in the long run is completely avoided
for fear of starting the attack. The first
attack may date back to some trivial injury,
but this history will not be always availa-
ble. The tender point is so exact that even
when the tumour is not visible, it can be
detected, only because of the acute pain
that can be elicited when it is touched.

The only complication ever mentioned is
that of severe haemorrhage {Love) %,

Diagnosis and Differential Diagnosis :

The characteristic history of 1

out attacks of severe shockylike g:sl ?11:‘:;2:
the nail, with considerable disability and a
small swelling near the nail will usually
c_lmch the diagnosis. But other conditions
like subungual exostosis, neuromas fibro-
mas, and }'\euroﬁbromas, angiomas' angio-
matous leio-myomas, felon, periost’itis and
warts should be taken into consideration,

Gﬂafton Love®™ has described g “ pin-
test for.- this condition especially when the
tumeour is too small or cannot be seen by
tbe naked eye. “These patients are much
like those with trigeminal neuralgia. If a
pin is pressed near the lesion no pain will
oceur; yet if the lesion is touched the
patient will have excruciating pain.” This
1s very similar to the trigger -o'mt i
neuralgic patients, P "

Radiological diagnosis -

There are two articles
on the radiological diagn
gioma. Rypins¥ says,
genologist sees a elean
the cortex of a terminal
tumour should be sugg
likely possibility for
truction, especially of

in. the literature
gnosis of gloman-
when the Roen-
cut destruction of
phalanx a glomus
ested as the most
the cause of the des-
the cortex only ",

Mathis and Milford Schulz!

cases in which 9 reviewed 15

showed erosio
) n of the
bone. Common defect is a smooth, concave

deformity of the dorsum i

distal phalanx, but there (r);a;hf)sl: f—‘Suf:lf }'tthcel
out defect in the tuft, Margins aroap ’ etlh
and while the cortical bone may be zi-!:)(c)itc):d
a narrow maz:gin of dense ne is pre-,
served ; sometimes the bone underlying the
tumour shows eburnation. It has been
postul.ated that the pressure defect in the
bone is caused by much the same mecha-

nism as 18 responsible for bone erosion by
an arterial aneurysm,

Important differential dia i

: t ' gnosis f the
ra_dlc_;logxst is  enchondromas, Whic‘;'lr are
within the bone rather than exiending into
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Fig. 3.
Skiagram showing erocion of the bhone of the
distal phalanx of the thumb.

it from without to involve it. An epithelial
cyst from the pulp can cause this defect.

Treatment :

This should be by surgical excision of the
tumour. Providing the excision is com-
plete, there should be no recurrence and
the symptoms will be entirely relieved.

Sclerosing the glomangioma by radiation
therapy should not be done because of the
very rarified bone near the lesion, and
because relatively high doses may be
required and produce little effect. This sug-
gests that the tumour Is relatively radio-

resistant.

Case History :

. LP. No. 535 20 year old female steno-
tyl()}i;;l: came to the O.P. for pain in the .Ieft _thumb,
This pain was describad to be_shogk—lxke in cha_—
racter and started at the medial side qf the nail
bed. This first started six years ago. Since thr.ee

ears she has nat been using the 'thu_mb \_whlle
(yy-ping for fear of the pain. The pain is relleveg
when she puts the finger in warm waler. _lt s
ually felt in the night, and more so In_ winter.
lrﬁ-m finger seems to be bulging on the.medlal side
and it is slightly blue. The pain sometimes travels

up the arm and is relieved sometimes by raising
the arm.

On examination the distal phalanx of the left
thumb was larger than the corresponding thumb
on the opposite side, The nail was slightly cya-
nosed. The distal end of the medial side of the
nail was elevated and there seemed to be a mass
3" by 3" in size. It was exquisitely tender. No
ccmpressibility possible or bruit heard. * Pin-
point” test positive, but temperature tests not
done. X-rays showed erosion of the medial side
of the distal phalanx especially in the cortex.

Treatment :

Under gas-oxygen and regional block
anaesthesia, using a tourniguet, a one inch
incision was made and the nail lifted up
and the tumour which was pressed against
the bone was exposed. The capsule could
be identified because of its white colour.
Some part of the bone which seemed fto
overhang the tumour was nibbled all
around, and the tumour scooped out. The
bone defect was clearly seen, and it was
seen to be smooth. Skin was closed with
continuous stainless stee] wire. Pressure
bandage applied for 24 hours. The patient
had severe pain on the next day after the
pressure bandage was removed, but it was
controlled with luminal and aspirin. She is
now symptom free.

Summary :

The anatomy and physiology of the glo-
mus body has been described. The recent
opinions regarding the glomus tumours
have been reviewed. One case of gloman-
gioma is reported and its treatment
described.
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GLOMUS TUMOUR

by KARAM SINGH GREWAL!, PRITHIPAL SINGH MAINI,
MANMOHAN SINGH?® and N, L. CHITKARAY, Amritsar.

Glomus tumour usually occurs on hands
and feet (Riveros—I1951). (n three of our
cases the tumour was found around the
knee and in one case there were four such
tumours on one thigh. In all ten such
{umours were seel.

As the tumours round about the kvee
came as Orthopaedic problems, they will be
quoted in some detail.

Glomus tumour was first described as a
subcutaneous painful nodule by William
Wood in 1812 who maintained that it was
a benign tumour. JIts rational treatment,
ie. by surgical excision was advocated for
first time by Barre in 1920. The tumour
has been variously described as epithelioma
{Chandelux) perithelioma (Muller) angio-
sarcoma (Kolaczek) ete by various
authors. The true histology was, however,
described by Mason in 1924 who finally
named it glomus tumour.

Aectiolagy . The tumour arises from #he
hypertrophy of the normal glomus which
is widely distributed under the skin all
over the bady. It occurs more freguently
in males. In our series only one of the
cases was a female,

Age incidence js seven to sixty-five years
(Riveros 1951). Ages in our cases ranged
between nine and fifty years.

Pathology :  The tumour arises from
myoneuroarterio-venous  Organs {glomus
organs), most frequently in the subungual
regians of the fingers and toes, though other
sites are not exempt. They have heen
found in hones, muscles and even in the
mediastinum. In our series the location of
tumours has been as follows 1~

Finger nail bed 2

Toe nail bed 1
1 & 2. Department of Orthapaedics, V. J. Hospi-
1a}, Amritsar.

3 g 4. Department of Pathology, Medical College,
Amritsar,

Around the knee 3
Middle of thigh

The typical histopathology of a glomus
tumour under the microscope shows
conglomeration of blood vessels in the walls
of which peculiar cuboid or rounded
glomus cells are seen intermingled with
smooth muscle cells. Usually these cells
are arranged in rows and sometimes oblite-
rate the Jumina of blood vessels. In spe-
cially stained slides non-medullated nerve
fibres can also be demonstrated. Occasion-
ally the blood spaces may be so large and
so full of red cells that they resemble angio-
mata in certain sections. The tumonr is
essentially benign and does not recur after
surgical excision. We treated afl the cases
by excision and none of them has recurred.

4 (in the same case)

Clinicol features; The presenting symp-
tom, invariably, is pain which may be
exeruciating and may be produeced sponta-
neously. Even the contact of clothes some-
time pins the patient down with pain.
Although the pain is localised in the majo-
rity of cases, sometimes, it may radiate up
and down the limb like neuralgic pains. It
is never assoriated with generalised symp-
toms. Locally the tumour may be invisible
or just show as a bluish spot under the nail
bed but sometimes it is large and easily
seen and palpated bui the largest diameter
seldom exceeds two centimeters. The skin
over the tumour is bluish or purplish in
colour. Tenderness over the tumour is
marked, In one of our cases the tumour
was s0 sensitive ta the touch that the hoy
started trembling, when any one approach-
ed to palpate the tumour. The palpahle
tumours are sharply demarcated but are
not movable under the skin.

Some authors have described the oceur-
rence of sympathetic vasomotor distur-
bances at the site of tumours but none of
our cases presented any such symptoms
except one (case 2) who complained of
excessive pain in winter.
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ig. i-a. (x 100

Diagnosis has to be made from:—
Neurofibromata
Melanomata
Angiomata.

Interestingly enough these other tumours
are larger, easily palpable and painless,
where as glomus tumour is painful,
extremely sensitive and usually very small,
Diagnosis depends upon remembering its
existence.

A painful nodule under the skin and
even spontanecus pain in a localised spot
should be taken as glomus tumour unless
proved otherwise.

Case reports of three cases in whom glo-
mus tumours were situated around the knee
joint : —

CASE L

DS., male, 50 years, was admitted to the Ortha-
paedic wards of V. J. Hospital, Amritsar, on Octo-

ber 2, 1853, with i
ber 2, with the complaint of painfy]

medial asper ; swellin
five years. Pect of his left knee for the ]as%
History :

the las of intern‘line i

in nah:r:n:ngeﬁ: the pain hag be(:om:*.-1 te:c};g:cis?‘m
touch. The ii tu::m‘ll' is tender to the lig?mt?s%
weather. The gwel) as mote marked jn cold

. ing, ho \
same size for the lagt g m::;e;‘e:fs n of the
5.

Was a Swelling 1w g

e medlal_ side of the 1s N

i ling  was ;
m . sof! :
adf'gms. adherent 1o the skin anc: dwuh diffuse
and was extremely tender eeper tissues

X-ray showed ea
ay "1y osteoarthyit;
; . ; tic ¢ i
knee joint. Diagnosis of the swell} hange§ in the
tumour ', welling wag ~ glomus

Treatment : Surgi
! . 8lcal axeic}
under spina} anaesthesia wtim;:l:h?f :;ihe tumour
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ol - A tumour 8 mm. x 5 mm.,, violet in
cof:\if, ‘;gdll”'lerent to the skin and surrounded by
fat was seen. The skin over the tumour was
thinned out.

i atholo Fig. 1-a, 1-b} shaws a tangled
m:l; tgfp bloodgzes(selg in the walls of which are
masses of peculiar cuboid or rounded glomus cells
and smooth muscle cells.‘ These cells are peri-
theliomatous and arranged in rows._In some places
the cells are so numerous as to obliterate vascular
Juminz and to resemble a basal cell tumour. This
is a picture of a typical glomus tumour.

CASE IL
G.5., male, 18 years, was admittt_ad to the Ortho-
paedic wards, V. J. Haspital, Amritsar, on Novem-
ber, 3, 1953, with the complaint of pain in front of
left knee for the last seven years, the pain bellng
of excruciating nature, the lightest touch being
dreaded by the patient.
ictory : The patient started experiencing pain
ovgrm:lt:eyanterolatzral aspect of the left knee seven
ears ago. Sensitivity to touch developed gradu-
y“y A year afier the commencement of pain, an
:reé; of discolouration was noticed by the patient

Fig. 3. (x 200)

over the tender spot. This discolouration increased
to its present size and the pain gradually has
increased and it radiates up and down the limb.
The tumour is extremely sensitive to touch.

Past history: There is no history of trauma to
his left knee.

Examination : A bluish patch of skin about one
inch in diameter surrounded by a zone of depig-
mented skin situated just outer to the lower part
of the ligamentum patellae. There was no obvi-
ous swelling. The thigh and calf showed wasting.
Movements of the knee could not be done due to
pain. After spinal anaesthesia on the operation
table a firm nodule 1 em. x } em. could be felt
which was adherent to the skin and was not
movable an the deeper tissues.

X-ray did not show any pathology in the knee
joint.

Diagnosiz was that of glemus tumour.

Treatment: Surgical excision of the tumour.

Pathology : A bluish firm mass 10 mm. x 5 mm.
surrounded by fat and adherent to the skin was
removed.
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Its histopathalogy (Fig. 2) shows numerous dila-
ted vascular spaces some of them containing red
blood cells and others showing altered blood lined
by degenerated endothelium.

CASE 1II.

P.L., male, 32 years, was admitted to Ortho-
paedic wards, V. J. Hospital, Amritsar on Novem-
ber 3, 1953 with the complaint of pain in the right
knee with inability to flex it properly for the last
10 years.

History : Ten years ago the patient noticed pain
in his right knee especislly on flexion, After
another year a swelling of the size of a pea
appeared just above and lateral to his right knee,
This swelling became extremely sensitive to touch
which produced lancinating pain spreading up and
down the limb. The pain was slightly relieved
with hot fomentations but otherwise had always
been constant. Due to extreme pain during move-
ments of the knee the patient has kept his knee
stiff and straight.

Past history: The patient gave a history of
syphilis some 13 years ago.

Examination: No cbvious swelling or dis-
colouration was visible Right lower limb was
markedly wasted. Knee was kept extended.
Fiexion was possible through 30 degrees beyond
which it was limited due to extreme pain. On
palpation, a small firm discrete nodule }” x 1 was
present just above the superior lateral corner of
the right patella. The nodule eculd not be moved

on the underlying structures T
he . Tende:
exquisite over the swelling, Tess was

X-ray showed no pathology in the knee.

Treatment: Surgical excision
¢ L of the
under spinal anaesthesia was performed. smour

Pathology: A brownish firm m

ass 10 mm. x 6
mm., not attached to the ski i
capsule of the knee, P» almast reaching the

Its histopathology (Fig. 3) show i
. s an -
tous type of glomus tumaur, The blo:;g;omcaes
are very prominent and their walls are con_gtilt;:ted
by the glomus cells with muscle and nerve fibres
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RECENT ADVANCES IN SURGERY FOR CANCER OF THE
OESOPHAGUS AND HYPOPHARYNX

by TIMOTHY TAKARO, Miraj.

This report is a brief review of the pro-
gress in the surgery of cancer qf the oeso-
phagus, which has been made in the past
five years. A useful general review of the
subject of cesophageal reconstruction 1s the
one by Mustard, in 1954%.

The cesophagus is not easily amen_able to
good cancer Surgery, implying, as it dqes,
the removal, en bloe, of the tumour-bearfng
organ with adjacent lymph-gland beaprgg
tissue. Throughout its entire extent, It is
intimately related to vital structures which
cannot be removed, and its field of lympha-
tic drainage is extensive and also difficult
or impossible to completely remove, More-
over, a very large number of patients pre-
sent themselves for surgery only after
extensive invasion and metastasis have
occurred, since intolerable  symptoms
usually ensue only late in the course of the
disease. Nevertheless, because of these
intolerable symptoms, which quickly reduce
the patient to a miserable and pitiable exis-
tence, surgeons have persevered in their
atternpts to devise ways and means to
relieve the obstruction or to reconstruct
the alimentary tract to at least provide
palliation, if not cure, for these patients.
The last five years have seen a number of
advances in the continuing search for the
ideal operation, which it seems worth

while to review.

For the purpose of cottvenience in consi-
dering this subject, the upper alimentary
canal may arbitrarily be divided into four
regions. These are: (1) the cervical por-
tion (including the hypo-pharynx and the
cervical eesophagus; (2) the superior medi-
astinal portion (from the base of the neck
to the arch of the aorta): (3) the mid-
thoracic portion ; and (4) the lower fourth
of the eesophagus, including the cardia.

I Cervical Portion (Hypopharynx, and
Cervical Oesophagus.):

Until recently, the operation popularized
by WookeyS!, in 1942, but apparently
reported earlier by Van Hacker*® in 1908,
was used practically exclusively for carci-
nomas in this area. Briefly stated, the
technique consists of resecting the involved
portion of the alimentary tract, either with-
ur without inelusion of the larynx, and con-
structing from the overlying skin flap a
skin-lined tube which is interposed between
the pharynx and the distal cervieal ceso-
phagus (Fig. 1). Two operations several
weeks apart, are required to complete the
reconstruction. This operation is still being
used successfully in many quarters, as evi-
denced by the recent favourable report of
Grimes and Stephens?!. However, because
of the necessity for two operations several
weeks apart, and the difficulty of doing an
adegquate neck dissection for involved
lymph nodes when a viable skin flap has to
be preserved, other methods have been
investigated. Negus®, Reidy®, Edgerton!
and Conley!? have reported one-stage pro-
cedures involving the replacement of the
cervical cesophagus with free skin grafts
wrapped on stents or splints of polythene or
wire mesh (either tantulum or stainless
steel) (Fig. 2). The stents or splints may
later be removed. Stricture of the artificial
esophagus apparently develops in a num-
ber _of cases, which, if not amenable to
bouginage, may require excision and re-
construction by other means. An operation
reported by Bricker and associates? involv-
ing multiple plastic procedures over a
period of six months, is mentioned only for
the sake of completeness. It has apparently
not been used extensively.

The other general approach to this pro-
blem is simply the extension to the pha-
rynx, of various operations designed to res-
tore alimentary continuity following sub-
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Fig. 1. WOOKEY OPERATION.

(Front View). The cervical cesophagus and larynx have been excised, and the upper
edge of the skin flap which is pedicled on the right side of the neck, and which has
been swung back across the pre-vertebral cervical fascia, and fastened to it, is here
being sutured to the posterior wall of the pharynx, while the lower edge is sutured
to the posterior wall of the distal cervical cesophagus. A tube leads from the
severed trachea to the anaesthesia machine.

The skin flap being folded back upon itself as the suturing of the lower edge to the
circumference of the distal cervical cesophagus has been completed, and the
approximation of the upper edge of the skin flap to the anterior wall of the pharynx
is begun. This will create a skin-lined tube open along its entire length on one
side.

The first stage has been compleied, leaving a lateral cervical fistula intg which a
duodenal tube has been placed. (This is a view of the right antere-lateral portion
of the neck.) A tiracheostomy tube is in place. The speckled rectangle of skin
represents a split-thickness skin graft covering raw surface of neck, which remained
behind after the pedicle skin flap had been used up to construet the skin-lined
tube. At the second stage, about three weeks later, the edges of the lateral cervieal
fistula will b2 incised and undermined, and the skin-lined gu'let closed.

advantages, and none has become stan- cribed by Robertson consists
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A B

Fig. 2. EDGERTON'S OPERATION.

A. Construction of a prosthetic gullet by wrapping a split-thickness skin gr aft, epidermal

surface against the mesh, upon a suitably shaped piece of tantalum or stainless steel
wire mesh, and attaching it with sutures,

B. The prosthetic gullet is complete and ready for implantation. The gauze mesh is

innermost ; the epidermal surface of the skin graft is against the mesh: the raw
surface of the skin graft is outermost.

C. Diagramatic representation of anastomosis of the artificial gullet to the pharynx

above and the distal cervical cesophagus below, with interrupted sutures, {The
cervical eesophageal tumour has already been removed.) A radical neck dissection
has been done on the left, removing the sterno-cleido-mastoid muscle, internal
jugular vein, and aitached lymphatics, leaving the left common carotid artery and
the vagus nerve. A tube ieads from the severed trachea to the anaesthesia machine,
The skin flap pedicled on the right side of the neck will be swung back to cover
the new gullet, thus completing the operation,
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simply of

total cesophagectomy for lesions lower down
in the eesophagus, or to bypass an obstruc-
ted esophagus without resecting it. Two o
the pioneers in the extension into the neck
of the operation of cesophago-gastrostomy
were Sweet’® and Garlock!, in 1948.
Brewer? reported one of the earliest Sl'mhl
operations for carcinoma of t_he cervica
cesophagus. Since that time, a sxzablg num-
her of cervical cesophago-gastrostomies and
even pharyngo-gastrostomies have been
reported, the stomach being brought 1:!];1
either through the left chest (Sweet®,

Garlock!?, Wylje5?, Nissend) through the
right chest {Conerly!2, Watson, Gibbon20),
or through the anterior mediastinum
(Fletcher & Takaro®), Instead of the
stamach, the jejunum has been used either
antethoracially (Yudin3s, Longmire and
Ravitch®®, Miller®®)  or intrathoracially.
through the left pleural cavity (Rienhoff™
and Harrison®), or through the anterior
mediastinum {Robertson and Sarjeant®,
Betts®}, usually, however, for lesions lower
down than the cervical esophagus (Fig. 3).
All of these procedures have various dis-

dardized or generally accepted as yet, but
all have providad relief to a greater or
lesser degree, and all have the advantage
of being one-stage procedures. Cervical
cesophago-gastrostomy carries a high mor-
tality rate because of the extensive surgery
required, whether through the right or left
pleural cavity. The use of the Robertson
procedure or its more recent modifications
(Petrov, Fletcher & Takaro!$) obvia'tes
the need for opening either p]eu‘ral cavity,
and to this extent, the procedure is simpler.
but its use for carcinoma of the cervical
aesophagus is too recent to al!of.-x.r adequate
appraisal. The operation originally des-

bringing up through a substernal tunnel in
the anterior mediastinum an isoperistaltic
loop of jejunum, which is then anastomosed
to the cesophagus in the neck. It is being
used with increasing success in the treat-
ment of benign stricture of the cesophagus.

II.  Superior Mediastinal Oesophagus :

A variety of operations are available for
cancer at this site, which often requires a
cervical anastomosis to be performed well
above the level of the carcinoma which is
being resected. The standard operation is
the Sweet operation®® (Fig. 3) in which,
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Fig. 3. Diagrams of various schemes for utilizing portions of the alimentary tract
to reconstruct the cesophagus,

»

Rienhoff’s anti-peristaltic intrathoracic cescphago-jejunostomy.

Yudin's isoperistaltic antethoracic cesophago-jejuncstomy.

o

and the stomach,

Harrison's isolated jejunal loop interposed intra-thoracically hetween the wsophagus

D. Robertson and Sarjeant’s anterior mediastinal isoperistaltic cesophago-jejuncstomy,

A.P. view.

FE. Robertson and Sarjeant’s operation, Lateral View. The jejunum passes behind the
sternum ard in front of the heart and lungs, in the anterior mediastinum,

F. Sweet’s high cervical eesophage-gastrostomy through the left chest, the stomach being
- brought up in front of the arch of the acrta and out the apex of the left chest into
the neck. Added room is obtained by resecting parts of the left clavicle and left

first rih,

G. Brewer's cesophago-gastrostomy, the stomach passing behind the arch of the aorta.

H. and I. Fletcher and Takaro—Anterior mediastinal pharyngo-gastrostomy, the stomach
taking the same paosition as Robertson’s loop of jejunum. Note that a pyloromyo-

tomy has been done, in addition.

J.  Conerly’s cesophago-gastrostomy through the right chest. Note pyloromyotomy.

K Orsoni's isolated loop of transverse colon interposed between cesophagus and jejunum.

L. Camara-Lopes’ isolated loop of transverse colon interposed between cesophagus and

stomach.

after subtotal cesophagectomy, the mobi-
lized stomach is brought up through the
Jeft pleural cavity anterior to the arch of
the aorta, and through the apex of the
pleural cavity into the base of the neck fqr
the anastomosis to the subiaryngeal cervi-
cal cesophagus. Adequate room is qbtamed
at the apex of the chest by resecting the
medial portion of the left clavicle arlld first
rib. Modifications of this operation include
Conerley's?? (Fig. 3) in which the appr:oa(:h
is through the right plel.xr.al cavity with a
separate abdominal incision, pyloromyo-
tomy, to improve drainage o_f the vagoto-
mize& stomach, and no resectgon of clavjlcle
or rib; -and Watson’s®® in wl_ucl.'n‘a continu-
ous right thoraco-abdominal incision is used
but no pyloromyotomy is done. Robertson
recommends his procedurg of ce;opl:xago-
jejunostomy via the anterior mediastinum
Jt a first stage, followed by a resection of
fhe carcinoma transthoracically at a second
stage, if it is resectable, for all lesions of the

cesophagus except those in the lower
fourthd, The intrathoracic plastic recon-
struction of the cesophagus using colon, as
reported by Orsoni? and Camara-Lopesl®,
should be mentioned for the sake of com-
pleteness (Fig. 3).

More and more, two teams of surgeons
are being used for this type of extensive,
multiple-incision surgery, one team working
in the chest and neck while the other works
in the abdomen. This saves operating time
and reduces the magnitude of the job to be
done by each surgeon.

II. Midthoracic Qesophagus :

The most valuable advance in the opera-
tion for carcinoma of the middle half of the
thoracic @sophagus has been the trend
toward approaching these through the
right pleural cavity, as first suggested by
Lewis®™, in 1946. This approach, many
believe, is superior and easier because nne
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Fig. 4.

Conerly’s approach to the operation for cervical
oT superior mediastinal cancer of the‘ Ezsopha_g‘us
involves the use of the supine position, right
shoulder and chest somewhat elevated, and three
separate incisions: one, parallel to the sterno-
mastoid muscle, in the neck; one a long right
sub-mammary incision; and an abdominal inci-
sion (here, midline). Two teams of surgeons are

aveids the need for mobilizing the arch of
the aorta, which one must do if one wqus
through the left chest. On the right side,
the only structure which crosses the ceso-
phagus is the azygos vein, which is easily
divided. The right pleural cavity may be
opened either through a postero-lateral
incision (Hollingsworth?4, Seilert?) or an
anterior sub-mammary incision (Harrison
and Pickett??, Conerly!'?) (Fig. 4), and the
stomach may be brought up into the right
chest either through the enlarged sopha-
geal hiatus, or in front of the inferior. vena
cava through a new opening created in the
right diaphragm. Two teams are employed
wherever possible, to save time.

IV. Lower Qesophagus and Cardia :

The operations for the lower oes_,ophagus
and cardia are the most standardized and
generally speaking, the safest of all. 'Il‘hey
have followed the pattern set by Phemister
and Adams! and popularized by Sweet??,
with variations and additions by Payne and
Clagett®, and others. In brief_. the stomach
and lower cesophagus are mobilized tl}ro}.tgh
a low left chest incision and‘ an incised
diaphragm, and after resection of the
lesian. the anastomosis is completed bet-
ween the remaining sub-aortic wsophagus
and the stomach., which is parlially draw‘u
up into the left chest. A new hiatus is
constructed by closing the left diaphragm

around the transplanted stomach. This
group has given the best mortality statis-
tics, as well as the highest five-year survival
rates. The detailed description of this
operation is available in every modern
texthook of surgical techniquet?,

Palliative Procedures :

Ravitch®, in 1952 emphasized the essen-
tially poor long term survival statistics fol-
lowing most operations for carcinoma of the
cesophagus, However, the importance of
palliative procedures to relieve the grim
obstrutive symptoms in these miserable
victims of cancer was emphasized, and many
of the operations described above, or varia-
tions of them, have of necessity been done
for palliation only. Almost everyone agrees
tha't gastrostomy does little to alleviate the
patient’s distress, However, some surgeons
have felt that the more extensive proce-
dure; outlined above are unnecessarily
heroic and risky merely to provide pallia-
tion, or relief from obstruction, and a num-
ber of techniques to accomplish this same
end more simply have been reparted. Some
of them require thoracotomy, either to rule
out resectability, or to accomplish relief of

the  obstruction others require only
endoscopy. )

Souttart, in 1927 advocated the use of
ubes placed inta the cesophapus
of obstruction through an ceso-
phagoscope.  This accomplished the pur-
pose, but a fairly high mortality rate was
associated with the procedure. [t ig being
revived by Allison? and Carter!! with modi-

fications — the use of a flan
. ged polythene
tube instead of 5 metal tube, PO

at the point

Berman® hag collected
noma of the esophagus in
sion of the lesion with replacement of the
resected segment of w@sophagus  with a
flanged polythene tube provided good palli-
ation, with a surgical mortality of less than
10, (Fig. 5). Shackleford®, and Wawro®
agree with the excellence
although a number of fatal
are emphasized, such as medi
to leakage at the anastomosis,

60 cases of carci-
whom local exei-

of palliation,
complications
astinitis, due
and recurrent
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Fig. 5.

Berman's palliative operation fqr replaoet!zent
of a segment of the cesophagus with a sliaecmnb;;
designed flanged polythene tube. In A, t Eftuthe
is being inserted into the proximal end o 1
cesophagus, after a segment of cesophagus bea:lmg
the cancer has been removed. B and C s otw
details of the technique used to appg'oxunahe
cesophagus and tube without strangulating  the
cesophagus. In D, the mediastinal pleura is being
approximated over the plastic cesophagus.

Fig. 6.
ler and Mayer's palliative operation to
regl[::: ethe cesophageal lumen for obstructtlrl:g
inoperahle carcinoma. In A, a flanged rubber l:ed
threaded on a duodenal tube is being Jtnserthe
through an cesophagotomy opening [m OB the
obstructed portion of the cesophagus. In B,

is i lace and the cesophagotomy
bebe}flgmelgsed with interrupted sutures.
| end of the duodenal tube has _beep
ard and uvpward into the patient’s
In C. the final step, of passing an
i-wsophageal non-absorbable l1_ga-t-
g the esophageal wall jus
prevent its oral expulsion,

flanged tu
opening is
The proxima
passed backw
nasopharyr!\x.
extramural per 0
ture slightly indentin
above the prosthesis to
is shown.

obstruction, due to recurrent carcinoma,
and perforation of the aorta. Mackler and
Mayer® advocate placing a flanged rubber
tube threaded over a Levine tube, through
the obstructive lesion at open thoracotomy,
by means of a small @sophagotomy opening
in an area of normal w@sophagus above the
necplasm, in order to restore the continuity
of the cesophageal lumen {Fig. 6). The
mortality rate within the first month, how-
ever, was 31%. In the discussion which
followed this paper, a variety of other palli-
ative measures were mentioned, including
dilatation over a previously swallowed
thread, combined with deep X-ray therapy
(Benedict!), trans-nasal intubation with a
polythene catheter (Sanger!), intubation
at open thoracotomy with a polythene
catheter which is then brought out in the
neck through the pyriform sinus {Evans!5y
and various modifications of technigues
mentioned previously. The wide variety of
measures advocated indicates the dissatis-
faction with many, and the lack of stan.
dardization of ideas in this feld. Berman’s
series of 60 cases with a relatively low mor.
tality and good palliation for months to
years, is, however, most impressive.

Radiation Therapy :

Although this report deals primarily with
surgical methods of treating carcinoma of
the wsophagus, radiation therapy is advo-
cated by some observers. Buschke® com-
pared the results of radiation therapy and
surgery in the 4 segments of the cesophagus
into which we also arbitrarily divided this
organ, for the purposes of this report. He
believes that for the cervieal segment,
slightly better survival rates are obtainable
by radiation because of the accessibility of
this segment to radiation therapy. For the
lower fourth of the thoracic cesophagus,
and the cardia, he agrees that surgery is
clearly more desirable. The results for the
middle half of the ®sophagus are very
closely similar whichever method is used,
Unfortunately, radiation often does not
remove the obstructive symptoms, and may
even make the obstruction more complete,
and gastrostomy or repeated bouginage of
the cesophagus, or hoth, may be necessary.,
The trend in the US.A. at least, is away
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from radiation therapy, because of the im-
possibility of destroying nodal metastases
radiologically, while occasionally they can
be resected. Adler and Deeb? recommend
the use of a combination of external and
intra-cesophageal radiation therapy.

Results :

Mackler and Mayer?? collected statistics
on 2500 cases of carcinoma of the aesopha-
gus surgically treated, and found an average
operative mortality rate of approximately
4077 ; a resectability rate of 35%¢, and a
five-year survival of slightly aver 1%.
However, in the hands of particularly skill-
ful and experienced surgeons, and for
particular portions of the cesophagus, the
picture is somewhat less gloomy. Sweetit
reports 147 cesophago-gastrostomies for the
lower cesophagus and cardia, with an ope-
rative mortality of 11%¢, and five-year sur-
vival of 17°;. But there is no doubt that
resections of lesions higher up in the weso-
phagus are associated with a higher mor-
tality rate and a lower salvage rate, It can
only be hoped that with the application of
the advances in technique presented by
some of the newer approaches, plus the use
of two surgical teams where indicated, ar§d
the application of available knowledge in
physiclogy to anaesthesia, fluid balance,
and nutrition, better results will be
achieved in the future. As important as
these are, early diagnosis of this condition,
so that definitive treatment can be carried
out before extensive invasion and metas-
tases have occurred, will probably be even
more important in improving the long-term
survival statistics. Every patient with
either discomfort or pain on deglutition of
even short duration, should have the bene-
it of barium swallow and cesophagoscopy,
if early lesions are to be found.

Summary :

Recent advances in the surgi'cal tech-
niques of aesophagectom_y for carcinoma of
the cervical and thoracic qesophagus .ha.we
been presented, together with a de5cr1pt1f)n

f certain palliative measures for the relief
gf obstruction. This field still presents

many opportunities for improvement, as the
available techniques are far from ideal.
However, the last five years have shown
that progress is still being made, and that

there is hope for even more advance in the
yvears to come,
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HYDATID DISEASE WITH SPECIAL REFERENCE TO LIVER CYSTS*
by H. S. BHAT aqnd J. 8. CARMAN, Vellore,

Most cysts in the liver are due to hydatid
disease. Clinical literature on hydatid
disease is scarce in India even though the
disease is not uncommon and it has a
higher incidence than is usually apprecia-
ted. Hydatid disease is more common in
countries where sheep are pastured more
extensively. In India vegetables and water
contaminated by dog faeces are probably a
fertile source of infection in the humans as
the disease is caused by the dog tape worm
whose ova are passed in the faeces of the
dog. According to Toole and Pangalos'®
modern Greece is severely infested with
hydatid disease. Seven hundred and sixteen
‘cases were operated upon during 1949 only
indicating the severity of the incidence.
The incidence of hydatid disease in man
naturally runs parallel to its incidence in
dogs and sheep. While literature on inci-
dence of infection in dogs is not available,
Mappleston’s!? report on the work in this
connection is interesting. In the School of
Tropical Medicine, Calcutta only 2 out of
100 stray dogs showed Echinococcus granu-
losus. But Dew’s reports show almost a
hundred per cent rate of infection in a
selected group in Melbourne and others

report a high incidence in an unselected
group in couniry districts. Pipkin et ali®
estimate the incidence in the definitive host
— the dog to be 170 to 33‘¢ in Beirut.
Their study of the sheep disclosed an inci-
dence of infection between 6.6 and
11.6%. They reported an incidence of
47¢; infection among the cattle slaughtered
in the Palistine abattoir. According to them
whatever the source the Canine incidence
is appreciably high and this source is the
focus for all bovine, ovine and caprine
infection. Wilson®  quoting Lambert
Rogers says that dogs are handled a good
deal by all children and it is in infancy that
infection occurs usually.

LIFE HISTORY AND
PATHOGENESIS

We do not intend to describe in detail
the life cycle of Echinococcus granulosus
and the pathology of the cyst itself since
text books on pathology deal with the sub
ject more exhaustively.

The cystode echinococcus granulosus
which is 5—6 mm. in length completes its
life eycle in two hosts as shown in Fig. 1.

TAENIA ECHINOCOCCUS

Dog
(Primary host)

k”// -\\

Ova Scolices Secondary cyst
in intermediary

host
/ 4
*
Hydatid cyst
Man or Sheep

{Intermediary hosts)
Fig. 1.

Eggs are laid which are carried out in
the dog's faeces. Contamination of grass
leads to cystic disease in the sheep. Dog
faeces containing ova may reach the human
who handles the dog or whose food, water
or vegetables have been contaminated.

The cystode which has 4 segments infests
the dog’s upper intestinal villi The
ingested ova in man are set free after their
capsules are digested and the spined ovs
make their way into gastric venous chan-
nels and from there they are carried to the
portal and systemic circulation. The liver
being the first sieve, most ova are held up
in the liver and most of the remaining are
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situated in the pulmonary capillaries. Dew
of Melbourne has shown the ova in the
livers and portal veins of pigs fed on ova.
The ova after being carried to various parts
of the body, develop inte primary cysts.
Each mature cyst consists of thousands of
scolices (heads of tape worms) which
again develop into secondary cysts or
daughter cysts under certain adverse con-
ditions. [t is doubtful whether the scolices
can develop into an adult Echinococecus
granulosus in the intermediary host,

Even though it is said that infection com-
monly occurs in childhood and manifests
itself during adult life, two of our cases
were children — one a 6 year old girl with
acyst in the liver and the other an 8 vear
old girl with eysts in the liver and lung. The
ova are very resistant and may Tremain
infective for many years.

STRUCTURE

A hydatid cyst consists of an inner ger-
minal layer called the endocyst and an
outer laminated chitinous layer known as
the ectocyst (Fig. 2). The tissues of the
host react to the parasite by forming the
pericyst which is only a reaction zone of
fibrous tissue with no bioclogical conneection
with the parasite itself. The brood capsules
with the scolices arise from the nucleated
inner germinal layer which is also res.
ponsible for the hydatid fuid.

INCIDENCE IN VARIOUS
ORGANS

Reports from different workers vary as
to the incidence in different organs., Almost
every organ is mentioned in literature ag
being the seat of hydatid disease. Reddy
and Anguli’® mention cases where hydatid
cysts were found in the thyroid, parotid,
breast and inner canthus of the eye. Simi-
larly Mahadevan and Menon!?® reported
hydatid disease in unusual places. These
reports only confirm our conviction that
hydatid disease is not uncommon in India
and more cases are likely to be recognized
if its existence is kept in mind while exa-
mining any cystic ‘lump’ in any part of the
body.

Fig. 2.
Outer laminated chitinous layer. (x 110)

The follpwing figures prove the high inci-
dence of liver involvement : Fisher 72 per

cent, Deve 76.6 per cent, Fairley 72.2 per

cent and MacLaurin 74 per cent!!. Accord-
ing to Dews the following distribution is
mentioned : Liver 76.6 per cent, lung 9.4
per cent, Musele and subcutaneous tissue
3.2 per cent, kidney 2.3 per cent, spleen
2.1 per cent and other sites 4.4 per cent, in
adullts._ In children it is mentioned that
the incidence in lung and brain is higher.

Barrett and Thomas® reported on 71 cases
of pulmonary hydatid disease. 28 cases of
hydatid cysts of the lungs were treated in
the Thoracic Surgical Department of this
Hospital. One case of renal hydatid ecyst
was reported by Atmaram Rao?. Subse-
quently one more case of hydatid of kidney
was treated by Macpherson in this institu-
tion. Windsor?? has described in detail
hydatid disease of the heart and peri-
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cardium. Multiple cysts in diﬁgrent organs
are fairly common and Dew gives an 1nci-
dence of 60% which makes it _essent:al to
study in detail any patient in whom a
hydatid cyst has been found in any part of
the body. A skiagram of the chest must
be done in every patient diagnu_sed or sus-
pected to be having hydatid disease any-
where else.

SYMPTOMS AND SIGNS

Most cysts do not give rise to any sign'}-
ficant symptoms in the absence of compli-
cations. The cyst may be an accidenta‘nl
finding during a routine examination clini-
cally and a calcified cyst may be sus.pected
by the Radiologist. A simple hyda_tld cyst
even after years may not undermine the
patient’s general health. In our group 8 out
of 10 were in very good general health on
admission. The symptoms when they arise
are the result of pressure on surrounding
structures” like the bronchi, the biliary
channels and the intestine. An erroneous
diagnosis of suppurative lung disease or of
neoplasm of the lung, liver, or gastro-
intestinal tract may be made. Rarely the
diagnosis is obvious as in a case in the
series recorded in this Hospital in which
the patient gave a history of expectorating
smail cysts. In one patient tapping the
abdomen for suspected ascites resulted in
the cyst membrane being aspirated in the
needle. In all these cases if one is aware
of the possibilities of a hydatid cyst the
suspicion may be confirmed by various
ancillary tests. ~

LIVER CYSTS

Cysts in the liver may be situated in
almost any part of the liver. The common-
est form of hydatid is the cyst that is situ-
ated in the lower surface of the right liver
lobe. Frequently it protrudes into the
abdomen as a tense, globula_r non-tender
mass. The symptoms are minimal or even
absent. A cyst in the upper surface of the
right lobe of the liver might depress the
whole liver and the palpability of the liver
is very likely to lead one astray as regards

diagnosis. Parts of a lobe or a whole lobe
itself might hypertrophy and an error in
diagnosis might arise!”.

A hydatid cyst buried in the substance of
the liver raises many problems in diagnosis
since it is in this type of cyst that oftep
presses on the biliary channels or ruptures
into the bile ducts. Thus the symptoms
that arise as a result of pressure on the
biliary tract or rupture into the bile chan-
nels might be exactly similar to those that
are found in conditions like stones obstruc-
ting the common bile duct, stones in the
galibladder or even inflammatory diseases
of the liver. A hydatid may press on the
portal fissure to manifest all signs that are
present in a carcinoma of the common bile
duct or a carcinoma of the head of the
pancreas.

A subdiaphragmatic liver cyst is of par-
ticular diagnostic interest. It may easily
be mistaken for a lung cyst when the
diaphragm is markedly thinoed out. A
pneumoperitoneum may be very helpful as
a diagnostic procedure in such cases'’. A
large cyst in this area might simulate »
pleural effusion and even the heart may b¢
displaced. Such a cyst is liable to rupture
into any of the intrathoracic organs when
shock with anaphylactic symptoms is the
prominent manifestation. A large sub
diaphragmatic collection of pus turned out
to be an infected hydatid cyst of the lives
which had ruptured into the subdiaphrag
matic space. A cyst impinging on the
diapbragm, in due course of time adhere:
to the diaphragm, and gives rise to pleural
effusion and pulmonary condensation. T
tension continues to rise, the adhesions
give way and the cyst ruptures into the
pleural cavity or into a bronchus with
resultant expectoration of contents. If the
cysts discharge their daughters and grand
daughters into the pleural space only, the
lung collapses and a diagnosis of pneumo
nic consolidation may be made. When the
cyst contents are expectorated as a resuli
of intrabronchial rupture the sputum may
show scolices, small unruptured daughter
cysts and bits of hydatid membrane.
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Fig. 3.
Cyst in the right lung.

LABORATORY AND CLINICAL
TESTS

The skin tests are more reliable than any
other laboratory tests. The Casoni's tesi
has been found most satisfactory. The
problem of availability of fluid for these
tests has been solved to some extent by
collecting and preserving fluid from un-
complicated liver hydatid cysts!%%. Nega-
tive and indefinite findings are reported up
to 109! in all these skin tests but 907 is a
satisfactory figure. Diagnostic aspiration
of cysts is to be decried — as anxiety

* NOTE :— Preparation and preservation of hy-
datid fluid of human cases for
Casoni's test.  Fluid from non-infected echino-
coccus cysts is  obtained immediately after
remaval by puncture of unilocular cysts by a
syringe. Only clear fluid from active cases is
collected. The fAuid thus collected is poured in 2
sterile flask. The pooled antigen is sterilised by
filtration through a sterile Seitz EH Filter and the
filtrate is cultured for sterility. If sterile the fluid
is preserved with 0.5% Phenol and kept in sealed
sterile ampoules of 1 ce. and when kept in a
refrigerator it is potent up to 6 months.

Fig. 4.
Wheal formation with pseudopodia on the
forearm,

causing symptoms of the allergic type have
been recorded. In one of the cases reported
herein the child showed symptoms of
severe asthma, pyrexia, oedema of the
whole body soon after an accidental tapping
was done. Some anaphylactic reactions

occurred in the same patient after repeti-
tion of the Casoni’s test.

An eosinophilic reaction in the differen-
tial count is only suggestive but not diag-
nostic.  Especially in pulmonary disease
X-rays are diagnostic (Fig. 3).

CASONI'S TEST

0.25 c.c. of the antigen is injected intra-
dermally on the flexor aspect of the fore-
arm with a control of sterile physiological
saline injection in the opposite forearm. A
positive reaction appears within 15—20
minutes manifesting as a wheal formation
about 3 mm. in diameter with pseudopodia
and surrounding redness (Fig. 4). In a few
cases a delayed reaction appears which

HYDATID

takes about 24 hours to attain its maximum

diameter. . ot Ghedini

Compliment fixation test o -
Weinbfrg which is believed to be more
accurate has not been used by ui; s

negative skin test after a lapse of

mfnthsg:ﬂer an operation w‘mle? '51gmfymg
a cure may continue to be positive for a
long time even after complete removal of a

cyst!®.
COMPLICATIONS

. . scally
hydatid cyst if not treatefl surgica
unger;:)es certain complications \y]:uch
might end fatally or result in morbidity.

The cyst might rupture into the peri-
foneal cavity with haemorrhage and dis-
semination.  Infection is a frequent com-
plication. Suppuration is often the result
of leakage of bile into the cyst. "I‘h(i
symptoms are very freq_uen{:ly minima
with gradual onset of pain in the l_wer
region, loss of appetite z_md loss of weight.
Rupture of a liver cyst into the pulmgr?ary
fissues has resulted in broncho-blhal:y
fistulae. Even though senotL}l]s anaphylfcnc

are not common, these symptoms
iﬁﬂtzl;‘i result of absorption of the hyda‘h
tid antigen when a cyst 1s tap]_)ed, when it
ruptures or leaks. Anaphylactic symptoms
include rashes, nausea and Iother gastro-
intestinal symptorns or respiratory Symp-
toms associated with expiratory spasms.
Anaphylactic symptoms c_lo not appe]a; l;j;:;l
eration is over, since genera -
?}fxzesl;aogeems to inhibit anaphylaxisS. Adre-
nalin and antihistaminic drugs cqntro] ana-
phylactic response. The severity of the
attack varies.

Hueston® reports liver gtrophy due to
pressure on the porta hepatis by a cyst. He
also records a case where the cyst extruded
jtself into the peritoneal cavity after the
rupture of the adventitia only?. Reddy and
Thangaveluls reported ‘ﬁfs and a fatal
jssue as a result of a cyst in the brain.

Treatment ;
Hydatid cysts may remain without any
symptoms for a long time. Symptoms when
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they arise are due to pressure on the
surrounding srtucture, rupture, suppura-
tion or haemorrhage. All these complica-
tions need prompt treatment. A calcified
cyst that is dead may not give rise to any
symptoms and may not need treatment.
Aspiration is to be decried. In the treat-
ment of hydatid disease anywhere certain
principles need to be adhered to:—

(1) The parasite must be removed.

{2) Surrocundings must be well protect-
ed to prevent contamination.

(3) Any likely viable remnants of the
parasite must be destroyed by
some means.

(4) Some procedure must be adopted to
deal with the dead space.

While these principles are easy to prae-
tise in the majority of cases, excision of the
cyst in entirety is only possible in certain
regions. Thus in the liver and in a few
cases in the mesentery excision of the
hydatid cyst from the pericyst may be done
satisfactorily though with its attendant
risks it is not at all essential. X-rays of
the chest are taken in all patients to recog-
nise any existing lung hydatids.

AN OPERATIVE TECHNIQUE FOR
LIVER HYDATID CYSTS

Using a suitable incision giving direct
access to the cyst depending on its site and
size, the cyst is exposed and surroundings
are very carefully protected by sponges.
The peritoneal surfaces and other viscera
are carefully palpated to locate any other
hydatid cysts elsewhere. Stay sutures are
taken in the walls of the cyst and an inci-
sion opening into the pericyst and cyst is
made. In large and very tense cysts aspi-
ration of some of the fluid and then injec-
tion of formalin 20% is done to avoid sud-
den emptying and contamination of the
surroundings by active scolices, pus,
hydatid and daughter cysts. The wound is
adequately protected by towels to avoid
implantation into the skin edges of hydatid
elements. Negligence of this precaution has
often resulted in regrowth of hydatids in
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the subcutaneous tissues and muscles as it
happened in one of our patients. If the
fluid is clear it is preserved for future
Casoni’s test. The contents of the cyst are
thoroughly evacuated. The membrane is
carefully aspiraied, stripped out and
scraped out and formalin 15--20% is
poured into the cavity and left in for nearly
15 minutes. Commercial formalin may be
injected after partial aspiration of the cyst
also, so that any free scolices may be des-
troyeds. The cavity is wiped dry. Any
possibilities of pouches or adjacent cysts
are excluded by a thorough exploration of
the inside of the cyst which is formolised.
The opening in the pericyst is closed using
interrupted No. 1 Catgut stitches. In a few
cases this area was stitched to the incision
line if any suspicion of infection was pre-
sent. When the cyst is frankly infected a
tube drain is introduced into the cavity and
left until drainage stops completely. Any
attempt to excise the pericyst might be
disastrous due to the presence of adhesions
to surroundings and the haemorrhage that
is likely to result from the raw liver sur-
face. Usually one cyst is treated at one
operation but if the general condition of
the patient allows it and cysts are not too
exiensive, multiple intra-abdominal cysts
have been evacuated during one operation,
Attempt at doing too much at one time is
avoided since the evacuation of all material
belonging to the parasite is a time con-
suming procedure and the onset of shock
can be missed unless one is alertly watch-
ing for it. In all cases general anaesthesia
was used since anaphylactic symptoms are
postponed and precaution can be taken to
combat delayed reactions by having adre-
nalin and antihistamine drugs ready.

No attempt is made to discuss the treat-
ment of complications of hydatid cyst like
rupture into bronchi, and pericardium, rup-
ture of cysts into peritoneal cavity and bile
ducts as we have had no opportunities of
treating such cases.

Case records of only patients who could
be followed up are discussed,

CASE REPORTS
CASE 1

mi’gggnt M) a boy of B years, was admitted on
20-6-: with swelling in the epigastrium of 2
ration, bre atter

food for 3 m:;]f}];fm“ and abdominal pain after

Findings ;

in the peritoneal cavit

y. Hb: &,
10,000 per cmm. Eosinophil 207 Canean, 1o C:
positive within 20 m .
DVAa present,

Operation :

Paramedian incision. A i
15100, Cystic mass
was. pa.le grey arising from right lobe ofﬁs:endl-i .
impinging on the gailbladder which wag em;;ﬁrr

filled with jormalin, wip?:ll 2nd scooping. Cavity

complications were noted Post-operatively

Follow up letter on
16-11-54 -
were complained of. S11-54: Mo symploms

CASE 2.

Patient (E) girl 6 years .
O . Was

for vomiting after feeds and :ﬂmﬂted‘on 12-6-5_2

gastrium after food. Hiness in the epi-

Findings :

irll_.weg was enlarged 2 fingers below costal mar-
5 L arium - meal:  Stomach  showed a filli
elormitly at the lesser curvature e

th: gtizvgnrgosi_ils of pedunculated benign tumour of

Casoni’s- te‘;t' ‘Igz?ay:ia d:os_:‘?diologically e s
t _ itive. Total WBC 8500

per cmm. E

per osinophil 129, Stogls - No cysts or

Operation :

Paramedian incision. A
P T ision. cyst was found.
i;im diameter arising from the free mar:di hl »:-:-;
ett 101?8 of the liver ang pressing gi:to the
so:jnact. C:iyst Was excised in entirety fro‘:n lh:‘
pericyst and the bed covered over by gel foam
Follow up on 12-5.53 ¥

. showed ;
symptoms, Casoni's test was neg;':ievemrl had no

CASE 3.

Patient (R) male 35
. years, was admitt
25-11-53 for massive abdominal swal';?:-\t eda:-tg
vomiting after food of § months v

y : d i
loss of appetite. Bowels were regzll'::onéligﬁ

HYDATID

Fig. A.
h showing a filling defect due to pressure
Stomae from left liver lobe cyst.

preathlessness  on exertion. No marked loss of
weight. No cedema of feet or face.

Findings :

rhed distension of abdomen. No free fluid.
Lil\\;dei kand spleen not pa_lpable. No tenderness.
Abdomen was tapped accidentally under a diag-
nosis of ascites and hy(:latid membrane was drawn
into the needle. Casoni's test was not done as the
fluid drawn from the abdomen showed scolices.

Operaﬁoﬂ.:

Paramedian incision. Three large cysts were
recognised, one in the transverse mesocoign
pushing the colon down on its anterior aspect, the
second one in the retroperitoneum lifting up the
yectum, Ccompressing the bladder from behind,
extending up to the 3rd lumbar vertebra and the
4rd one in the right lobe of the liver (Fig. 6). All
the three cysts were opened. The contents were
cavefully evacuated, and the cavities Iqrmollsed
and closed with a drain in the one arising from
the mesocalon as it looked infected. The cyst in
the retroperitoneum contained nearly 400 daugh-
ter cysts (Fig. 7).

Three months later the patient returned for a
{ollow up on 21-2-54 and the Casoni's test could
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Fig. 6.
Disposition of the three cysts:
1. Liver Cyst
2. Cyst in the transverse mesocolon

3. Retroperitoneal hydatid cyst arising
fraom the pelvis.

not be done due to lack of antigen. On closer
examination a nodular thickening was found in
the subcutaneous tissue of the suprapubic region.
The skin was incised under general anaesthesia
and small greyish white cysts in hundreds (some
of them infected) were evacuated and the area
left open and dressed with vaseline gauze to
granulate from the depths. The area was epi-
thelialising rapidly when the patient was
discharged.

CASE 4.

Patient {B) female 30 years, was admitted on
9-11-53 for a swelling in the hypochondrium of
3 months duration, The swelling was more
prominent after food. There was no history of
jaundice or pain. She was losing weight and
appetite since the onset of the swelling.

N

Findings :

A cystic mass, dull on percussion and continu-
ous with the liver but exhibiting slight freedom
of movement. Clinical diagnosis of enlarged gall-
blaclde_r was not econfirmed by cholecystography.
Casoni’s test was immediate positive. Eaosinophil
count 20%.
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Fig. 1.
Multiple daughter cysts.

Operation :

Right paramedian incision. A gray white cyst
11 % 8 em. arising from the free margin of the
right lobe of the liver was recognised. The pedicle
was thin and liver tissue around the pericyst was
tough and avascular. The cyst was excised and
the raw liver edge was covered aver by omen-
tum. The patient made an uneventful recovery.

Follow up one year later, she complained of no
symptoms,

CASE 5.

Patient (R) female 40 years, was admitted on
4-3-55 for swelling of abdomen (Fig. 8) gradual
in onget for 8 years. The last child birth was 8
years ago. No change in appetite or ‘hea!th was
noticed. She gave a history of jaundice with no
fever. Three months before admission she had
pain in the right hypochondrium lasting for
2 days with no fever cr vomiting.

Findings :

A rounded regular cystic 'tumour” freely
movable (3 x 5 em.) in the abdominal cavity from
shove downwards and slightly movable frorp side
to side. No free fluid was demonstrable in the
peritoneal cavity. No other abnormalities were

Fig, 8.
omen showing the swelling,

Side view of the abd

recognised except  for
Cas_om’s test was delayeq
Eosinophil eount 47, Urin
ments., Barium enema :

divarication of

positive after 8 hours.
¢ showed bile pig-
Normal findings,

Operation ;

A paramedian ineisio
. para i N A eyslic thick wall
::;h&s;g ) htumour situated between and at;?:h:fi
to be e transverse colon and the paglerior
ce of the rectug sheath was identified

wa’l;he su'r]mund_ings protected by packs. The cyst
» dauge:ts;ry c;l;:i:ecte_c:h out. e cavity showed
lining and clear ﬂu‘;‘cril. ® laminated membrane

. '::l; gall—}:\ladder was distended ang contained
2 stor e:ﬁ C o]ecystec!omy was done. The pal.l'elﬂt
made : sneyentful TECOVery post-operatively.
This 1'ecor_ 'S presented in view of the pre-
};: z'nlwe_dlagr_msns of liver hydatig dise since
she had jaundice soma time before e s

CASE g,
Fatient (M)

12-8-50 for at
in the right

female 24 years, was admitied on

ense swelling of 1 yvegr'e :
. year's duration
hypochondrium raising the right

laterally. No symploms, other than

Fig. 9.

X-rays — AP. View showing the cyst in the
right lung with a raised diaphragm.

slight continuous discomfort on the right side,
were complained of, Clinically the mass was
centinuous with the liver. In the absence of any
symptcms and signs indicative of inflammation,
a provisional diagnosis of hydatufl dlsegse was
made, X-ray of chest showed a raised diaphragm
moving normally with respiration. Casoni's test
was positive. Eosinophil count 6%.

QOperatian :

Subcostal incision.
Findings ;

A large grayish cyst arising from the right lobe
of liver distending both the costal and inferior

surfaces of the liver. Contenis and cyst were
dealt with in the way described above.

Pattent returned for fullness in the same region
after 4 months. Casoni’s test was negative and
X-rays showed again a raised movable right
diaphragm. Aspiration of the cyst slhowed straw
colcured serum showing no _scollces. All the
fluid was aspirated and the cavity washed with
formalin. The patient returned 8 months later
for follow up with no symptoms and showing a
negative Casoni and satisfactory radiological
findings.

Fig. 10.
Subdiaphragmatic infected hydatid cyst.

CASE 7.

Patient (P.C.) female 8 years was admitted en
2-10-52 for fullness in the right hypochondrinm
of 2 meonths duration. A smooth cystic mass
continuous with the liver was felt. Chest exarmi-
nation showed impaired perecussion note, vocal
fremitus and resonance and diminished air entry
in the right mid zone. X-ray chest confirmed the
presence of a cyst in the right middle lobe with
a raised diaphragm (Fig. 9). Casoni’s test was
delayed positive.  Casoni’s test repeated on the
next day was followed immediately by serious
symptoms of anaphylaxis. W.B.C. count 20,000
per cmm. Eosinophil 3¢, Lymphocytes 23, Poly-
morphs 64,

Operation :

{20-14-52) Right paramedian incision. Two
large white cysts arising from the right lobe of
the liver and protruding into the peritoneal cavity
were palpated. No other cysts were felt in other
viscera. The cyst walls opened, contents care-
bully evacuated, and the cavities formolised and
closed. The patient made a satisfactory recovery.
25 days later on 15-11-52 through a thoracotemy
incision in the 6th intercostal space, right middle
lobectomy was done and a subdiapbhragmatic
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hydatid was carefully evacuated after splitting
the diaphragm.

No post-operative complications were naticed
but three months later the child was re-admitted
with broncho-pleural-cutanecus  fistula.  This
child developed dyspnoea, cardiac irregularities
and died suddenly.

CASE 8.

Patient (K) female 38 years, was admitted on
8-8-51. She had been noticing an increasing
deformity in the right lower chest and hypo-
chondrium of three years duration, Physical
examination showed a large smooth eystic intra-
abdominal swelling continuous with liver. X-ray
chest was normal. Casoni’s test was immediate
positive.  Eosinophil count was 33%. Diagnosis
of hydatid cyst of the liver was made.

Operation :

Right subcostal incision. A large pale gray cyst
arising from the inferior surface of the right lobe
of the liver was feit. The gallbladder was flat-
tened and empty. The transverse colon was
adherent to the inferior surface of the cyst. No
other cysts were palpable in the other viscera.
The liver cyst was opened, the contents and the
membrane were carefully evacuated and cavity
formolised and closed. The post-operative period
was without any complications. The patient has
not replied to the follow up eard.

CASE 9.

Patient (L) female 40 vears, was admitted on
10-9-54 as an emergency on the medical service
with a markedly distended abdomen and dys-
pnoea. The abdomen was tense, the wall was
oedemataus. The ahdominal distension started
gradually 3 months before admission but the dys-
pncea had been noticed for only one month. The
right hypochondrium and lower thoracic region
were very tender. The temperature was 103°,
Hb: 6 gms. W.B.C. 30,000. Examination of the
chest showed fluid in the right pleural cavity and
diminished air entry below the 3rd rib behind.
Pereussion note was dull in the right hypo-
chendrium  and right lumbar region, No free
fluid ecould be demonstrated in the peritoneal
cavity. Zince the patient was very dyspnoeic and
slightly cyanotic an emergency X-ray chest raised
the possibilities of a subdiaphragmatic abscess
(Fig. 10). Hence aspiration in the 1Cth inter-
space in midaxillary line was done and about
140 ozs. of seropurulent foul smelling pus was
draincd after which the patient improved rapidly.
The abdominal distension diminished and dys-
pnoea subsided. Three days later, after the fluid
balance was stabilised, wunder local intercostal
biock the 12th rib was resected, a large abscess
in the subdiaphragmatic region containing pus

and shreds of membr

an ;
left in situ. e was drained and 2 tube

Examination of the fluid showed numerous pus

cells and scolices. Continuous drainage

- - w -
b!lshed til! the drainage fAuid was gc:learasyeelgl::»aw
bile and the tube was removed after the digcharge
was  minimal. The patient maintained the
remarkable improvement shown afler aspiration.

Caseni's test wag not d i
: one  sin i i
the fluid were diagnostic. °¢ the scolices in

Follaw up six month 1 X
plained of no symptoms, s later Patient com-

CASE 10.

Peln’éie{atsstM.A.) female 25
on 12-1-55 with a nodular mags 4" x 5~ inu-
ous with the liver. She had no fevesr, c::itr‘;r
tenderness aver the region. General condition
was good and no symptoms of any significance
were noted. Patient had fever 1 month before
admission for 10 days when the mass was recog-
nised by the family doctor who was treatin, hgr
with Emetine and Penicillin. The fever s:lll d
down but the mass continued to be palpable ©

X-rays of the chest showed n i

X t i

plain abdominal X-ray film sl(-)m::i? § e?-:;r t:s
lwre_r. WEBLC. iotal 14,006 per omm. Eosinoghil
12%. Stoals: No cysts or ova were found, P

_Casoqi’s test  positive  within
diagnosis of hydatid cyst of the liv

years, was admitted

15 mingtes, A
Y was made.

Operation :
Right subcostal incision,.

Cyst presenting at the inferi
right lobe of the liver was recogg:i‘;zgmewiaf :g:
liver barder running across the cyst (Fig. 11)
The gail-bladder was stretched over the cyst indi-
cating that the cyst extended on to the l)irver bed
of the gall-bladder. The surroundings were
covered adequ.ately, an incision 4 lang was made
on the adventitia and the endocyst was delivered
outside unruptured.  After exploring the insids

of the ectocyst the opening ;
; ; pening in the cyst was cl
by interrupted No. 1 Catgut and ythe :;Sbc‘l:o(r,viﬁ

closed in layers. The ;
5. post-o;
uneventful. peralive course was

CoMMmENTS

A record of 39 cases of hydatid disease
in 5 years suggests strongly that the
disease is fairly common, Among the ten
cases reported here seven were in females.
But in a series of 28 pulmonary cases
reported  from the Thoracic Surgical
Department 14 were in males and 14 in
females. Hence sex incidence is not of
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Fig. 11.

Cyst in the right lobe of the liver in relation
to the gallbladder.

particular significance. Sevep out of the
ten patients had dogs as p_ets in tl?e house.
This may be of some significance in occur-
rence of hydatid disease in the human. The
presenting symptoms in seven out c_)f ten
cases were minimal.  Only fullness in the
abdomen was the presenting symptoms 1n
the majority and a constant physical sign
was a cystic ¢ tumour ' in the abdomen. We
have not mentioned hydat%d thrill as ot
diagnostic significance since it has not been

resent in most of the cases. A-warene.ss
of the endemicity of hydatid .dlsease in
India has made us quite conscious of the
possibilities in every smooth or cystic swel-
ling connected with the lver or othe:i
organs, Case 3 had a markedly distende

abdomen, cystic and dull on percussion
with no free fluid in the peritoneal cavity.
The diagnosis was made only after an
injudicious aspiration of a tag of cyst
membrane,

Fig. 12,
Enucleated hydatid vesiele.

Case 7 in addition to liver cyst had cysts
in the lung and subdiaphragmatic region
and Dew has drawn attention to the fact
that in a fair number of cases hydatid cysts
are multiple. The cysts may be either in
one organ or in different organs. The
subdiaphragmatic cyst in Case 7 was eva-
cuated by the thoracotomy incision that
was used for the lung eyst. Thus for cysts
situated in subdiaphragmatic region a
higher incision gives a better access. These
cysts may be approached either from the
anterior or posterior aspects depending on
the situation of the cyst under the diaph-
ragm. Removal of one rib is often neces-
sary. Exercising particular care to stay
outside the pleura, diaphragm is split and
the cyst is exposed. Even though no post-
mortem was available, the sudden death of
the patient many days after the pulmonary
cyst was removed, might have been due te
a sudden rupture of a pericardial cyst. The
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sudden onset of cardiac irregularities and
dyspnoea preceding the death of the child
are of significance.

Case 9 was diagnosed only at operation
on finding a shred of membrane which
raised the suspicion of hydatid cyst. Thus
in a dead or infected cyst no definite evi-
dence of parasite may be present unless
the microscope shows the scolices. The
X-rays showed a gas filled cavity with fluid
level and this often occurs where the para-
site dies and the cyst membrane floats on
the surface of the fluid. Anaerobic strepto-
coceal infection gives the same picture.

The recurrence of the disease in the sub-
cutaneous tissues was possibly due to cou-
tamination of the wound during the first
operation. This proves the need for parti-
cular care in protecting incisions. The
absence of daughter cysts in all the child-
ren proves that daughter cysts take a long
time to develop.

Excision of cysts as in cases 2, 4, 5 even
though an ideal method is frought with
danger of haemorrhage and damage to sur-
rounding structures due to the risk in-
volved in separating the adhesions.

We do not advocate marsupialization 1n
every case in view of the risks of fistulae
formation and an unnecessarily prolonged
post-operative convalescence. But this pro-
cedure probably is best indicated in badly
infected cysts. In rare cases it has been
found possible to enucleate it as it were
the whole hydatid vesicle through an inci-
sion in the adventitia only, without Tup-
tulre of the vesicle (Fig. 12). This proce-
dure if successful prelcudes any risk of
eontamination of the slurroundings. The
opening in the adventitia is closed without
a drain, We have no wide experience with
this method of *hydatid birth’ as Jose
Arce! calls it. But in case No. 10 it was
successfully done since the cyst was not
very big and there were no daughter cysts.
Irrigation of calcified cysts with weak
hydrochloric acid has not been done here
since we have had no case showing calcified
cysts.

SuMMARY

Hydatid diseass i inci
india than is usuali?; 2\p};:§(:1c(i;tle?imder\1§fi'in
(1110%15 are c_ertain]y responsible for .s r dﬂ?

ydatid disease in human bein oo
nated vegetables and water agrs‘ conlt)am!-
more important in India. Somi P —
aﬁpects of pathology of hydatid ::li*seag eneraJ
the problem of diagnosis are disse o
Ea(sie ) repprts of vpatients admittedcuss?d};

ydatid disease of the liver and mes et
are given. The surgical procedure: nt;:;]y

lowed in the tre
atm .
are described. ent of these patients
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MELANOTIC ADAMANTINOMA OF THE MAXILLA
by H. S. BHAT and J. E. H. MOODY, Vellores

All types of tumours of the jaws are rare
in infancy. Different types of odontomes
have been reported upon in literature ; but
the pigmented adamantinoma is the rarest
and has been described under different
names : — pigmented adamantinoma, mela-
notic adamantinoma and pigmented con-
genital epulides.

The pathological nature of the melanotic
adamantinoma presents a difficult prablem
even though there is enough evidence to
show that this is a definite entity. The
origin of pigment in these tumours is an
interesting embryological study. Wass® des-
cribed a melanotic adamantinoma in the
lower jaw of a child 5 months old. Halpert
and Patzer? reported a maxillary tumour of
retinal anlage in a 6 months old infant.
Battle, Hovell and Spencer! reported a pig-
mented adamantinoma of the lower jaw in
a 6 weeks old male infant. Macdonald and
White3 discuss an example of a pigmented
epulides in a 2 month old male infant.
Battle et al suggest that the pigmented
adamantinoma may be analogous to the
pigmented basal celled carcinoma of the
skin, the primitive germinal cells of the
adamantinoma having assumed the function
of the melanophores like their cutaneous
counterparts. Macdonald and White regard
pigmented adamantinoma of infancy as
derived from neuro-epithelial rudiments
differentiating towards retina and may per-
haps indicate a fundamentally teratoid
origin. According to them if the disloca-
tion of the retinal elements occur caudally
in the folding of the face, it is likely that
the retinal elements persist in the jaws
encouraging a disturbance in the normal
tooth formation giving rise to a mass — the
melanotic adamantinoma,  While this idea
is more an imaginary one i{ seems rational
since such displacements occur elsewhere.

The case described herein illustrates
many features mentioned in similar case
records in literature.

* Christian Medical College Hospital, Vellore,

CASE REPORT

in gize very gradually, Ng abnom? plbsiess

of any tumours of the jaw r:‘oulﬁl ob:a;?iif‘.‘?leld"mry

On  examingtion -
apyrexial with no Ot.heAr health

a temour in the maxilla. The

Yar ridge, and ian raphe, along the alveo-
of the raphe &:}; a{;‘il “Iqllarler inch to the left

the hard palate covered by normal

could be seen Unatts
. ched :
scattered in the soft tissue, (t)(::c}:;? ﬁllrregularly
uppﬁr left  central incisor and 1merT .Sho_“"-‘d
glus ed about quarter of ap inch f al incisors

veolar ridge. orward of the

Th h
ous cuspids - swere t;tut?}:er rrl]e_-ft and right decidu-

and probably involyed. areins of the tumour

.Operation: The tumour was expose inci
fl;?lrtzosl;ll ﬂt;:: wl:};per. gingivo-labial gu?c{zsanal:gl;
et flap ralsed.. ® Mass was dissected
W g) er% and easily lifted cul of its bony
towards the 1:|asal Eﬂogr\:x s 3t the 0 o
?ﬁ'ﬂ tc’issue was seen. The sios;%'::fe c:iuto?its;t:“ con-
ained dark brown_ gelatinous rnattzrial‘e c"l)'?lz‘

was stitched in place
packed with vasenn,_,part
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Fig. 1.
Growth involving the maxillary alveolus.

Fig. 4.
Microscopic section.  (x 460)

Fig. 2.
The tumour showing the teeth embedded in it.

s eV 2lo

Fig. 5.
Fig. 3. Phatograph showing the alveolar murgin
Cut section of the tumour. on 10-2-1955.



79 THE INDIAN JOURNAL OF SURGERY

Pathology 2755|54. Two bits of fibrous tissue
black in colour with part of the alveolar margin
and two teeth, the largest bit mea_suri.ng 4x3 x 1
em. (Fig. 3). Cut section was gritty to feel with
bone spicules.

Microscopic section shows stratified squamous
epithelium covering fikrous tissue contalning young
capillaries with prominent endothelial  lining.
There is some brown pigment resembling .melamn.
Trabeculae of bone separated by fibrous tissue are
seen. Pigmented macrophages are seen to lfne
empty spaces — capillaries. No evidence of malig-
nancy (Fig. 4). The appearancce Is _consistent
with a diagnosis df melanotic adamantinoma.

ild returned for follow up on 10-2-1935.
Tﬂz (\::"asdminimal evidence of deformity in the
alveolus on the left side with s}lght recession of
the maxillary alveolus on that side (Fig. ). No
evidence of infection or any sinuses were present.
The child has been growing up normally except
that no teeth were present in the mouth.

COMMENTS

All similar tumours that have been
reported were in infants. No recurrences
have been reported and the child in our
case needs to be observed for any recur-
rence periodically. The teeth were all
embedded in the tumour bed and no teeth
were present as such in the substar}Ce of
the tumour and this raises the question as
to the real nature of the tumour — whether
it ever originated in the dr.,-ntal ele.ments.
Melanin being found occasionally in the
buccal mucosa melanomata have been

recognised in the buccal mucosa. Since
teeth

 Berms are derived from dental
lamina

k ~— ingrowth of epithelium from
uccal mucosa, Thomat suggests that a pig-

mented epithelial odontome j i i

‘ 5 not impossi-
b}lle. This probably will explain the use of
the term pigmented adamantinoma,

SUMMARY

ad:ml;ll'lifif !'eViev; o}f literature on Melanotic
noma of the jaw is give

of melanotic adam given. One case

antin{)ma 1
old female infant is reported. in a 5 month
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HYDRADENOMA PAPILLIFERUM

by D. J. REDDY, T. SURYAPRAKASA RAO, K. GUPALAKRISHNA GUPTA
Miss P. SAKUNTALA DEVI end D. BHASKARA REDDY, Guntur,

Tumours of the sweat glands are com-
paratively rare and usuvally benign in
nature. Very little attention was given to
the study of these tumours owing to the
absence of distinguishing clinical features.
These tumours grow slowly and non-
invasively and they are seldom removed
except when they tend to be on the scalp
or unusually large, or annoying as when
they are on the vulva. Thus many a hes-

pital pathologist rarely gets an opportunity

Fig. 1.
Fhotograph shows well circumscribed and cap-
sulated tumour. Brownish mottling is indicated
by the black spots.

10

for study of the pathology and histogenesis
of these not uncommon neoplasms.

Sweat gland tumours may be multiple or
solitary and may affect any part of the
skin. especially the scalp, face, chest,
axilla, vulva, and buttocks. They are
usually small and rarely attain a size
greater than 5 cm. They may appear at
any age but are most frequent in the
middle age. Women are affected more often
than men. Clinical diagnosis is difficult

Fig, 2,
Photomicrograph illustrates the tumour com-
posed of sweat gland duets of polymorphic size
and shape. The stroma is densely infiltrated with

inflammatory cells.

(H & E x 60)
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Fig. 3.

Photomicrograph lusirates papillary processes
of the tumour projecting into cystic spaces —
typical of papillary cyst hydradenoma.

(H & E x 100)

and knowledge of siructure of the growth
has been restricted because biopsy or
treatment is seldom indicated. These
tumours were first confused with endo-
theliomas and angiomata and thus, what
Lotz reported in 1859 as a sweat gland
tumour, Virchow considered it to be an
angioma. But many have since enlightened
the polymorphic histologic patterns, and
the probable histogenesis of them from
sweat glands and their ducts. Gates! ac-
cordingly grouped them under:—

{1) Syringoma
(2) Hydradenoma Papilliferum

Fig. 4.

Fhotomicrograph Nustrate

of the tumpur, the duct is )i
layer of epithelja] cells,

s dilated dyey space
ned by more than one
M & Ex 100

(3) Hydradenoma
(4) Hydradenoid Carcinoma,

But ‘?Villis“ has simplified it furt
ing “ No sharp distinction can

tween these and adenomat
gland tumours ™,

her hy say-
be drawn
ous  sweat

These tumours are well defined
often encapsulated and are in the tfermis
or subcutaneous tisste.  They may show
an acinar structure or may be preciomi-
nently .pap'ﬂlary and cystie, or sglid

troma is variable in amount ang may pre-
sent peculiar hyaline or mucojd change.

not

HYDRADENOMA. PAPILLIFERUM

Fig. 5.

Photomicrograph shows thick coagulated mate-
rial occluding the lumen of a duct ahd encircled
by dense fibrous tissue wall. (H & E x 100)

Ulceration of the tumour is not commeon
but when present is the source of persis-
tent infection and a veritable site for
varied inflammatory reactiofis.

Diagnostic pitfalls encountered in a case
of sweat gland tumour and the rarity of
published reports in our couniry are
reasons sufficient to justify recording our
Ccase.

CASE REPORT

L., female, aged 45, was admitted under Dr, M.
Muniswamy for swelling in the scalp of three
vears duration. The tumour was soft in consis—
tency, not tender and bleeding was noticed by the
patient On oCeasions. The margins of the growth

Fig, 6.
Photomicrograph illustrates dense infiltration of
the stroma of tumour tissue with eosinophils and

also their follicular pattern, (H& E x 60)

were well defined and the mass was situated
behind the ear. Dimensions are 4" x 21”. Enu-
cleation was done.

Morbid anatomy and hiztology (Biopsy No, 33]53):

Circumscribed and capsulated tumour with
adhesions, and the external surface shows uleera-
tion in places. Cut surface shows brownish mott-
Ying over pale yellow backeground of neoplastic
tissue (Fig. 1). Multiple sections from paraffin
blocks covering the entire necplasm revealed the
tumour composed of numerous dilated ducts of
sweat glands, of polymorphic size and shape
(Fig. 2). Papilliferous processes projecting into
cystic and dilated sweat gland ducts are well-seen
and thus closely resemble Cyst Hydradenoma
Papiiliferum (Fig. 3). The ducts are lined by
more than one layer of cells (Fig. 4). Thick
egsinophil staining material probably occluding

75
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Fig. 7.

Photomicrograph illustrates eosinephils infiltra-
ting the stroma of the ducts arranged in typical
follicular pattern within the dilated and ecystic
duct space. (H & E x 100)

the Iumen of tubule, and encircled by a thick
fibrous wall is occasionally encountered (Fig. 3).
The stroma of the tumour inclusive of the papil-
lary processes is densely infilirated with eosino-
phils (Fig. 6), and in places they have arranged
themselves into a follicular pattern, typifying a
granulomatous  lesion  (Fig, 7). Lymphocytic
agpregations in the form of follicles in close
proximity to the sweat gland ducts are significant
findings (Fig. 8).

CoOMMENT

The gross and histological appearances of
the tumour are consistent with Hydrade-
noma papilliferum. It is nothing strange
for the clinician not being able to make a

! ‘ ‘.‘ -
.--;*..?;','

Fig, §.

illustrates lymp
S¢ proximity 1

Fhotomicrograph
in follicles in clo:

hocytes arranged
neoplasm.

the ducts of the
(H&E x 60)

correct preoperative dj i
into the histological g«:sgzgzlsr;f (E}?sual o
gave a suspicion of angiomg be o
attention was focussed op the d:::beWhen
?(‘:el layers of cells lining the due or
1; 1}11 e like structures, sweat gland o s
;0 r: ::f rtxﬁeplasm Was apparent. The E‘IT -y
tion o ele surface of the tumour accoy etl‘:(i
for te peomorphl; cellular infiltrati n f
€ stroma with eosinophils and ro don o
the lia\tter arrangement of cellg u?n fﬁus'
;—,l.lgotp afsms _may give a picture simil et:e
at of salivary lymph-adenorna, acco::;ing

to Lennox?  Infiltrati .
has also been recorggdl_on With plasma cells
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SUMMARY

1. Relevent literature regarding sweat
gland tumours is reviewed.

2. The histologic patterns of Hydrade-
noma papilliferum associated with second-
ary infection are described and illustrated.

3. That clinico-pathological  study of
these tumours is certain to advance our
correct understanding of their histogenesis
and evolution, is emphasised.
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SYMPUS DIPUS
by D. J. REDDY, D. BHASKARA REDDY and Miss C. VIMALA DEVI], Gunt
y ur.

Sympus Dipus or Symmelia is a rare
anomaly of the foetus. It is characterised
by almost complete union of the lower
extremities terminating in a double foot,
the sole of which is turned to the front. It
receives its descriptive name from the
legendary mermaid and the sirens or
enchantresses of Homer. Geoffroy Saint
Hilaire! in 1836 classified this anomaly of
the foetus into three distinct types as per
the extent of fusion of the lower extremi-
ties. Foster in 1861 adopted the same
classification in English and both are given
below. The synonym in English is placed
in brackets.

1. Symele (Sympus Dipus):

The lower extremities are incompletely
united and terminate in a double foot, the
sole of which is turned to the front.”

2. Uramele (Sympus Monopus):

The lower extremities are very incom-
pletely united and terminate in a douhble
foot, the sole of which is turned to the
front. According to Bennington? the limb
may contain three or sometimes two bones
and a single patella.

3. Sirenomele (Sympus apus):

Incomplete fusion of the lower extre-
mities terminating in a stump or in a point
without a distinct foot and the foot may be
represented by a rudimentary toe.

Proshek? in 1925 recorded that Sireno-
melian monsters account for 1 per cent of
all foetal abnormalities and that Sympus
dipus is the rarest form while Sympus
apus is the commonest type encountered.
Kampmeier® in 1927 found 190 cases of this
foetal anomaly recorded in the literature.
Proshelk? collected 10 authentic cases of
true sympus dipus from the literature and
added one of his own to the list and Drey-
fuss® in 1928 reported another case.

The descriptions of the recorded cases in
the literature disclose that they are born to

gxultlgiarous mothers, often premature ;
ut those born at full term are not un-
;:_ommon and a few are reported as havi
ived for short periods after birth. Si n\g
or multiple defects in the skull. ne k ‘fn e
Eﬁﬁef extremities, diaphragm ;.lpxr 'al?;;:
al organs, urogenital '
:::1 column associated ?.r’;st':";l,'n:n gnzf:;f-
are ct:_mmon. External genitalia were eithey
defective or absent and the anus w iss.
ing in many of the reported cases asAlr)nlss-
mal coiling of the intestine and m tery
and the presence of a rudimentarsse‘l“ery
were frequgntly reported. In so  cases
the trunk is described as havi  tapered
symmetrically to a single IOWernﬁxtt:epnigf;'i
The causation of the
. . an

I::; s._a\tlsfactor1ly-expla'me-dctmafbtgu:}‘1 a:f rt‘I‘-Tt
more u?portaljxt views to explain sym -
nggert o:?altéon are  recorded !l’aelg\l:;
we pres:;'l fa\mp_meler sought refuge i ,
the prese ce ai a single umbilical arte in
all the gport_ed cases and have a erted
impairs the blood suppl s;erted
Féiclluently thg anomaly arises, H%l:n ‘con-
So gaEr exp_lame;d the fusion of the 1i11r1:3b agd
Whicll)lp{gﬁ::atmn of the side plates {Sr ,
which lim are developed and as a orln
of that g}:‘o:&matim fusion is saxi.ssut;
oceur. | G fua_r and Gruviller adopted th
pressure eithsmn S the oy @8 a result e£
uterus it lfer gy, the smnion or b t}?
monstro -ts.e - Bolk opined that yh .
monstr SIies are due to mechan; v
ces in the germy pac anical dis-
Sympus dipus is ng
delivery and is not a

t recognised before
breech presentation,

n infrequent ¢
ause of
Roentgepo]ogiCal spot-

tence of this anom
anomaly antenata
cence f muliple defesn. g e T
; sympus dipus are d onitis in
of recording, eemed worthy

N CASE REPQRT
the hdvrs?rl‘%;dh:;;e&sg?o;m:e ps;ra. was admitted in o
ot us (CVYD) at 6 FM

SYMPUS DIPUS

9

Fig. 1, .
Photograph shows Exomphalos. Thin membrane Fig. 2.
. : - ! FPhotograph sh . ,
is seen covering the abdominal viscera. and termir?atizgm:."s ta!;e dfxg,ln off the lowag limbs
Sympus Dipus. e foot — typical of

oy
4

. DR o :
. . "‘h,.,_,J L.

Fig. 3.
Reenigenogram illustrates the lateral curvature Fig. 4.
of the spinal column and the presence of all ltlhe Roentgenogram shows the presence of all banes

of the of the feet the characteristic medial position of

the fibulae.
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Fig. 3.
Photograph illustrates the bundle of coils of
intestine glued together by adhesions, result of
peritonitis,

on 13-1-1955 for bleeding and slight pains. Exami-
nation disclesed that she was in the Tth month of
gestation. She delivered a foetal monster the
following morning at 2 AM.

Previous obstetric history :

She had an abortion in the third month of her
first pregnancy. She gave no history of having
suffered from exanthemata or syphilis. Serum
submitted for Wassermann test was reported lysed
and this test could not be repeated.

Autopsy Findings inclusive of pertinent histologi-
cal data :

The foetus was 10.5 inches long and weighed
1170 grammes Eye lashes were present and black
hair over the scalp was observed. Ossification cen-
tre in the calcaneus was seen. These findings are
suggestive of about six months gestation period.
The scalp, chest and the upper limbs appeared to

Fig. 6.
Nustrates den,
Ps of intestip,

Photemicrograph

in between the Jag se fibrous tissue

on either side of th ! e — the o
loop of the bowel. e adhesiong repm_.mmin':ll:::z}.i
(H&E x 60

)

be normal. Exom h

. 1 T
ously seen, (FigI.J f) o’fl, With its sac wa
quEd ‘toge‘[her’
(Fig. 2) The b

tures disclosed

Roent -
C o genol
the pelvis and of o PFe Ofic

sence of

of th of the 5
and 4) Both the ﬁbu.le lower extremities l?‘eh D-{
to the. tibial baro Ex?; aclquired medial po,:,gﬁ‘ a
jo the , nal genjtal stion
uribiliuallls av:asrynut present gTh;t:::lli’;ere Iwant-

ory. & ) S on

showed lateral turvature e&t‘:;e 3;’ ttebral cgluor:ﬁ

organs

1 . were .
raélslparent fascia stretching fr covered with 4 firm
and loosely suspendeq below fom the ziphisternum

(Fig. 1) Incision intg the sac :21 the form of 5 sac
N {1} N

Fig. 7.

Photograph shows the absence of the left domsz
of the diaphragm and the herniation of the left
lobe of the liver and the hypoplasic left lung in the
form of a thin strip. The heart is pushed to the
right.

to the transparent thick wall of the exomphalas
sac. On lifting the liver, the coils of intestine
were adherent to each other as a bundle of coils.
(Fig. 5) The intestine could be traced to the sig-
moid colon, after which it appeared to terminate
into a blind end. The coils of the intestines could
hardly be separated without tearing the wall of
1he gut, owing to the presence of dense adhesions.
Sections of the intestine studied under the micro-
scope showed tethering of the loops of the bowel
wall with dense ocrganised fibrous tissue as the
result of peritonitis. (Fig. 6) The presence of the
kidneys, ureters, adrenals, spleen and testis was
confirmed both by naked eye and microscopic
examination.

On exposing the chest, the heart was found
pushed to the right of the median line and the
left lung was much thinned out and elongated.
The left lung was continuous with the left lobe
of the liver. A portion of the left lobe of the liver
is seen in the left pleural cavity. (Fig. 7} The
junctional tissue between the left lobe of the liver
and the dependent portion of the left lung was
histologically found to be connective tissue. The

11

Fig. 8.
Fhotograph illustrates circumscribed swelling on
the lumbo-dorsal region — typical of meningocele.

left dome of the diaphragm was absent. (Fig. 7)
The heart, lungs and thymus showed no other
abnormalities, The greater omentum was found
missing. The Right dome of the diaphragm was
present.

Occupying the lumbosacral region was a boggy
swelling of the size of a ericket ball. On opening
into the swelling, clear fluid was released and the
wall of the sac was markedly thickened, cedema-
taus and showed a dimple like apening in the cen-
tre of the sac, through which a probe could be
passed. (Fig. 8) The swelling was typical of a
meningocele,

CoOMMENT

The case report well illustrates sympus
dipus associated with multiple defects such
as meningocele, left diaphragmatic hernia,
exomphalos and foetal peritonitis. We are
not inclined to attribute the spotting of a
single umbilical artery as being responsible
for the causation of the anomaly. We are
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tempted to agree with Newhill® that what-
ever be the initiating factor, it exerts its
influence at a very early stage of develop-
ment, approximately the 4.5 mm. stage of
development. This is substantiated by the
assocjation of exomphalos in the foetus
under report which anomaly usually takes
place at about the third week of gestation.
Exomphalos may act adversely towards the
normal development of the legs and partly
contribute to the formation of sympus
dipus. Thinning of the left lobe of the liver
and hypoplasia of the left lung are conse-
quent ta the absence of the left dome of the
diaphragm.

Foetal peritonitis in the form of meco-
nium peritonitis is often the result of
atresia of the intestine. There was no
atresia of the bowel as far as could be made
out. The lateral curvature of the spine
observed is not unusually found associated
with exomphalos.

SuMMARY

1. Literature on sympus dipus is briefly
reviewed.

2. Gross and histological features of a
case of sympus dipus is recorded. The un-
usual association of this anomaly with
multiple defects and foetal peritonitis is
stressed.

3. Exomphalos as probable predisposing
factor in inducing sympus dipus is
indicated.
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PREMATURE FUSION OF CRANIAL SUTURES*
by B. RAMAMURTHI, Madras.

« Raising the dome of the church to raise
the staturﬁ of the archbishop”. This sum-
marises the attitude of many surgeons
towards the operations fo_r craniostenosis.
The observation though valid in some cases
is not justified, for in many cases real
benefit could be given to the patient. The
operations fell into disrepute because cases
unsuitable for surgery were op_erated upon
and the proper type of operation was not
chosen for individual cases.

i er revicws the knowledge and
]it:::fuﬁ pabout premature fus:mn of skull
sutures and presents the experience of 'the
Neuro-surgical Unit, General Haospital,
Madras, in dealing with such cases. The

" paper also focuses attention on the fact that

the difference between micrqcephaly and
craniostenosis must be recogpmed and that
at different ages and for different symp-
toms, varied surgical proced_ums have to be
adopted to get the bes! possible results,

The growth of the brain has an important
bearing on the growth of the‘skull and
greatly influences it. In microcephaly
where the brain is small, the heafi is very
small and the reverse is the case in hydrp-
cephalus. This factor can be be_ast'seen in
cases of hemistrophy of the bra}n in cases
of infantile hemiplegia. The Size of' the
skull on the side of the atrophied bram.m
much smaller than that on the opposite
side. Skull growth reaches almost its
maximum limit by the age of 3 years after
which there is only a slight increase in the
size of the brain and the capacity of the
cranjum.

The size of the skull increaseg in the
adult due to thickening of the cranium and
the addition of air sinuses. Growth of the
skull bones has been observed to take place
in two different directions. _The cranial
capacity nicreases by absorption of bhone

ad at the XVI Annual Conference of the
) Paies;o!(':?ation of Surgeons of India at Hyderabad

(Dn.), Dec. 1954

from the inner table and by laying down of
bone on the outer side, 'The skull bones
also enlarge by growth progressing radially
from the suture lines. Very little growth
occurs in the substance of the bone itself.
It has also heen found that slight movement
at the suture lines contributes to quick
growth of bones. In some cases where part
of the suture line has fused, growth has
been found diminished in the rest of the
suture line also,

TABLE
Normal Circumference of Head from Bivth 1o I4 Years

(From B. Myers: Statistics concerning the
height, weight, and other measurements of
fourteen hundred London children.
Brit. J. Child, Dis., 1926, 28, 87

Age Male Female
inches Inches
0— 1 Month 144 140
1— 2 Months 152 15'0
2— 3 " 1586 164
3— 4 " 160 157
—5 1647 163
5— 6 " 15°8 1674
6— @ " 174 174
8-—12 » 182 179
1215 ' 186 180
15—18 ” 192 195
18—21 » 191 185
2— 2} Years 198 190
24— 3 " 194 191
3—-4 » 199 194
4— 56 108 197
5— 6 " 202 198
6—17 2008 201
7— 8 1 20'8 202
8— 9 » 228 202
910 " 2006 205
1011 ” 209 20'6
11—12 " 212 208
13--14 " 214 08
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Fig. 1,
X-Ray of a case of mierocephaly. The skull is
small, The suture lines are patent.

In microcephaly the size of the whole
cranium and the brain remains small. The
sutures of skull bones may or may not be
fused (Fig. 1). The defect involves both
the brain and the skull and hence surgery
on the skull will not be of much avail
Keenl® reported & case of microcephaly
with almost total absence of the brain. He
has suggested that the C.SF. pressure has
an important part to play in the develop-
ment of malformations of the brain and
skull.

On the other hand, in craniostenosis
(Fig. 2). the brain is developing normally
but there is premature fusion of one or
more sutures leading to a jack of growth
in the particular direction leading to a
deformity of the skull and wvery often
lessening of the intracranial capacity. It is
in such cases that surgery is of avail

A confusing variety of names has been
given to this condition : Oxycephaly, turri-
cephaly, tower skull, steeple skull, cranio-
stenosis, acrocephaly, acrocephalo syndacty-
ly, brachycephaly, dolicocephaly, premature
synostosis, synostosis cranii, frigonocephaly,
etc., and this has also led to difficulty in
comparing results of surgery and follow
up. Some investigators have tried to assign
an entirely different aetiology for each
separate condition. But the majority of
workers, Sears!”, Greigd, Simmons and

- Fig. 2.
Typical X-Ray of a case of Oxycephaly.

For practica] working Purposes, the

classification suggested b i
Peyton'® is usefy] : ¥ Simmons and

(2) Complete eari
of cranial sutures :

1

¥ Premalure synostosis

Oxycep_haly without other de-
formities (Fig. 2);

2 Craniofacia]

Crouzon ;

3. Acrocephalg sy

dysostosis of

ndactylism ;
4. Delayed oxycephaly,

(b) Incompiete

T 3 .
sutures : Svnostosis of  cranial

1, Scaf\pl{ocepbaly — premature
usion of sagittal
(Fig. 3. sutures
2. Brach_ycephaly ~—  premature
usion of coronal sutures ;

3. Plagioceph
Phaly — assymmetri
closure of SUl'.Jresy; etrical
4. Mixed,

}Ilr;salcjldition to thg above, a third category
Synosfgsr} added, viz.,, {¢). Late Premature
1S — or falge oxycephaly  which
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Fig. 3. .
X-Ray of a case of scaphocephaly or dolicho-

cephaly. Note the increase, anterior and posteriar
length of the skull.

does not cause any symptoms. In our
experience wWe have met all the above
varieties of cases at Cifferent age levels.

ugh in group {a) in the classification,
it ?shomgentiong:d that there is complete
fusion of cranial sutures in oxyce_phaly ::
has been found by Sears’” and Simmon
and confirmed also by our personal obser-
yations that even in oxycephaly part _of the
sagittal suture may be open and indeed
sometimes splayed out (Fig. 4). Other
sutures also may be found open, eg. fronto-
nasal, sphenoparietal, sphgnoocnpltal, and
parietotemporal. In addition, qften the
diploic venous channels.may be dilated and
may form distinct swellings under the §(§alp
which in one case gave rise to a suspicion,
elsewhere, of abscesses of the scalp.

It was Virchow!® who first descr!bed the
condition and called it craniostenosis. .V.'on
Grafe’ in 1866 described cases of dim vision
with deformity of the head and surmised
that the papilloedema was due to h}gh
intracranial tension resulting from the high

narrow head.

Fig. 4.
A case of oxycephaly, Note the splaying out
of the sagittal suture.

Lannelogue!® in 1890 was the first to
attempt surgery by removing strips of bone
along the suture lines. Lane!! in 1892 and
Jacobi® in 1894 followed with their papers.
Jacobi® as early as 1894 pointed that the
operation if done on the wrong cases will
not yield the desired result and will lead
the operation into disrepute. Since then a
number of papers have appeared describing
various types of these abnormalities.

The aeticlogy is not clear, but there is
little doubi that it is due to defecta in the
germ plasm. The deformity of the head
may be seen in closely related members. In
our case, the father had a mild dolicoce-
phaly while the son had it in & pronounced
fashion (Fig. 3) and had to be operated on.
Acrocephalo syndactylism also runs in
families. Moffie’> 1950 described a geneo-
logical tree (4 generations) in which a pre-
sumably dominant oxycephaly was accom-
panied (sometimes in the same individual)
by syndactylism, epilepsy or paralysis of
the ocular muscles. Others (Mathioli
Foggialt in 1949, Buckley? in 1948 and
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Figs. 5 & 6.
Clinical photographs of a case of crouzons diseage,

Fig. 7.
X-Rays of a case of linear craniectomy.

Gray® in 1947 have described in detail fea-
tures of acrocephalo syndactylism.

Oxycephaly may be accompanied py
other deformities also. The type with facial
dysostosis (Crouzons disease, Figs. 5 & 6)
is typical of a case recognisable at sight.
The high forehead, the beaklike nose, the
exophthalmos and the prognathous jaw, the
high arched palate and the dental deformi-
ties, are typical of Crouzons disease. The
exopthalmos was so severe in one case that
whenever the child cried the eye-ball used

Fig, 8.

Shows varigys i
operations that
performed for craniostenoszn be

to get pushed out of

the socket
l_:)e manually repla_\ced. urgery tvn;is had fml'
In preventing thig dislocation as ol a
corneal ulceration, well as

Other deform

. ities i
ciated with oxyceph sometimes found agso-

_ . two eyes, i
labyrinthine defects (Gigir:ég: in 1947)

PREMATURE FUSION OF CRANIAL SUTURES 87

congenital talipes equinovarus with myo-
patlfy (Berrada! et al in 19_52), pulmonary
hypoplasia with oligophrenia (Lopez!? in
1950).

S omatology varied with the age ‘of
the 3;:«I::t[i)ent. Mainly they are of three varie-
ties — (a) symptoms relating to t%le defqr—
mity of the skull and face, (b) visual dis-
turbances and {c)} mental disturbances.

The deformity of the skull and face are
obvious in an advanced or a well esta-
blished case. The parents usually do'nl::t
realise or note any deformity in the child's
head till it is well advanced. The fa_\mily
physician can establish early diagnosis by
taking routine measurements of the head.

The visual disturbances are more serious.
Exophthalmos often occurs. This is due
to decreased orbital capacity. Sometu*nes' it
may be so severe that the eye-ball may dis-
locate forward whenever the child cries.

Loss of vision is a serious complication.
In young children this may not, qnfortu-
nately, be realised by the parents till very
late. Loss of vision is usually due to severe
intracranial tension. It is a post paplllg-
edemic atrophy. This may start early in
life within the age of three. Loss of vision
has been found by us to occur in the older
age group also. All the three of our adult
patients came o us because of faxln[xg
vision. In all of them, it was a post-papil-
joedemic atrophy. The reason wh5_r the
symptoms should be so delayed is not

clear.

Others have noted primary optic atro-
phy. This has been explained as due to the
kinking of the optic nerve at the optic
foramen due to severe angulation.

Ventriculography has been done in one
of our cases — a child aged 3 years with
typical brachycephaly and.blindness. ‘ch-
tures show enormously dilated ventll-lclgs
indicating severe hydrocephalus. This is
the first time hydrocephalus has been found
by us and its genesis is not clear. As
Dorothy Russell® has suggested, it may be
due to platybasis, an increase in the basgl
angle, (the angle between the basisphenoid

and the clivus) leading to a crowding of the
posterior fossa and resulting in internal
hydrocephalus. Usually, in brachycephaly,
there is platybasis whereas in oxycephaly
the basal angle is narrowed. This problem
is discussed in a separate paper under
publication,

X-Ray findings :

These are characteristic and conclusive,
Very often, X-Ray pictures may give the
first indication that anything is wrong with
the patient. Depending on the nature of
the condition, the size and the shape of the
skull vary considerably. The striking fea-
ture is the silver or copper beaten appear-
ance of the calvarium (Figs. 2 & 3). On
careful examination many sutures will be
found to be still open. There is platybasia
in brachycephaly and a narrowing of the
basal angle in typical oxycephaly, The optic
foramina are usually normal in size though
a decrease in their size has been reported.
The orbits are shallow and the orhital roof
may almost be vertical. A careful study
of the X-Ray is necessary before deciding
on the correct type of surgical treatment,

Treatment ;

The indications for treatment are defi-
nite. The parents may seek treatment for
the abnormal shape of the head in infancy
or in childhood. They may also seek treat-
ment for exophthalmos or mental retarda-
tion. Mental retardation is the most
important indication for surgery. It must
be recognized early and dealt with. Careful
observation by the family physician is
necessary to detect such retardation before
it is too late.

Early operation done in craniostenosis
definitely improves the mental condition of
the patient unlike as in microcephaly.
Usually if there are no symptoms during
childhood the patient does not seek treat-
ment later for the abnormal shape of the
head, as the hair covers the defect. The
usual cause for seeking treatment after
childhood is defective vision or signs of
increased intracranial pressure,
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The mim of treatment is to improve the
mental condition of the patient, to increase
the capacity of the calvarium, to reduce the
intracranial pressure and also to reduce
the pressure upon the optic nerves. The
method of treatment varies with the age of
the patient. Many operations have heen
advocated. Linear cramectomy (Fig. _7}.
Circular craniectomy, Xings morcellation,
subtemporal decompression and decompres-
sion of the optic nerve have been
suggested.

It has been found in our experience that
linear cranjectomy in childhaod and infancy
and subtemporal decompression in the older
age group serve to relieve the symptoms.

In infants and young children linear
craniectomy is done. ¥ of ithe bhone is
removed along the suture line 1o prevent
early fusion of the resected area:; poly-
thene film round the eut end of the
calvarium has Ween found useful (Fig. 8.

Qur experience is summarised below.

Operation No. of Cases {ndications Results
U e N
(a) Shape of skull 3 cases 3 Jmproved
{b) Failing vision § cases 2 No Jmprovemeat because the
cases were advanced.
1 mse; " ¥ Improved.
; jectom ge i
Linear Cran ¥ below & {z) For menta! deficiency Period of 18 months is too early
2 cases tor agsessing results. Some
{mmprovement is neted.
cabtemporal i case; et For dimaess of vision Good Improvement maintained.
ion ge: DL,
Decompress ween 14~18
. 1 case Dim vision — Unitateral Fair Imprave
D%;fi'cp ':-a:m“ of 35 years optic atrophy provement
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TREATMENT OF ACTINOMYCOSIS WITH STREPTOMYCIN
by G. L. TALWAR and H. S. ANDLEIGH, Jaipuy.»

The treatment of Actinomycosis consists
of the routine use of the sulphadrugs and
of the recently introduced penicillin. Even
in the latest books of Medical Mycology
and Medicine only a casual passing remark
has been made regarding the place of
streptomycin in the treatment of Acting-
mycosis. Conant (1954}, Harrison (1954).

Earlier work by one of us (Andleigh
1955) showed that streptomycin was a very
effective antiibiotic against Actinomyces
bovis. The following conclusions were
drawn,

“In view of the above findings we have
a potent weapon in the form of strepto-
mycin  against actinomycotic infections,
Streptomycin has an advantage over peni-
cillin because suspension of streptomycin
in suitable concentration can also be effec-
tively used topically in the presence of dis-
charges. Streptomyein, therefore, is a drug
which certainly warrants a trial for the
treatment of Actinomycosis produced by
the anaerobic or aerobic type of Actino-
myces . Keeping in view the above con.
clusions it was considered very desirable to
carry out clinical trials on suitable cases of
Actinomycosis. Recently the following case
of Actinomycosis came under observation.

BM.,, 45 years, HM.. Apricultural labourer,
resident of Tehsil Phagi, District Jaipur, was ad-
mitted to the Surgical wards of the SM.S. Hospital
on the 28th March, 1955 with the complaints of an
induration in the region of the lower Jaw an the
left side going down the neck in to and up, over
the parotid, duration three months.

Multiple sinuses over the same region dis~
charging pus for 2! months.

There was no history of any trauma or of apical
infection of any toath. The patient states that
about three months back he noticed a small swell.
ing of the size of a betelnut at the angle of the
Jaw on the left side (Fig. 1). This was a little
painful and some what tender on pressure. After
about 2 weeks the swelling burst, discharging
thick pus. The patient did not netice any granules

* From the Department of Surgery and Depart-
ment of Pathology, S. M. S. Medical College,
Jaipur.

either black i
charge.  Soon afer, "y T Colour in the dis-

e swelling wag woody ta feel, with
r ., it bulged
cavity alsa. It was
ceper  structures. The
opened only so much as to admit

Systemic eXamination dj
id not
abnormal, i

ponorma thes lagram of the anterior half of the

detail signifying involvemen:.

_ Total Leucoeyte count — 10,200
tial Leucoeyte count — Polymorphs 78 percent

Lymphocytes 29 percent. Eryt i
y } . ¥rocyt -
tion Rate (Wintrobe) — 75 i-:ﬁa.utf‘grel S}?SLTBMB

cmm. Differen-

Bacteriological examination of he discharge :

Direct Examination of
the pus in reduced light
sence of any fungal spore,

thle wet preparation of
did not show the pre-
S or filaments.

ing Gram positive rod

s lying scatter
and at placas, clumps o 4 ered all over

f fine branching filaments.

Acid fast staining of ¢
bresence of either str
organisms,

he smears did not show the
ongly or weakly acid fast

Cultures fram

the disch
following medig : charge were put up on the

(1) Sabouraud's Glucose Apgar.
(2) Sabeuraud's Glucose Agar
streptomyein and actidine.
(3) Brain Heart Infusion Agar
streptomyein and actidione.
(4} Brain Heart Infusion Glucose liquid medium.

(3) Thioglyeollate liqguid medium.
Cultures were incubated a1 37 C.

with  penicillin.

with penicillin.
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Fig. 1,

wth appeared on any of the solid
In 3i:‘ ay’?‘yl-.p?caglm smallppgrregu]ar Quff-ball] like
msls niés appeared up to about the middle 1:3rd 9["
;'%:Lglycollate liguid medium e:ncl in the Brain
Heart Glucose liquid medium. 'll‘he upper
113rd of medium was clear. Examination of the
rowth showed that the colonies were formed by
%;r:?am-positive slender  branching filamentous
actinomyces bovis. They were not acid fast.
ioglycollate liquid medium the cul-
tuf::mwg;‘: E:t ig on_Glucose Agar Shake ang
incubated at 37°C. On this medium growt

in three days’ time. There was no
appeared “:about one centimeter below the sur-

tgr:ewthb:ﬁ:'w this were seen, scattergd abogt,
i:reéularly round tiny apaque grayish white
colonies.

itivi n the culture of the Actino-
Sensnbl:;\latiss, ;sgizte(:i were cartied out using tl]e
1 edium to which were added peni-
5 units, 10 units,f 1.1 umlsd_and

;i ictlli r mililitre of the medium
20 u?t:lﬁio%s;ﬁil"llop;icrograrns‘ 15 micro-g!'a_ms
a"g 20 mieragrams of streptomycin per mililitre
i he medium, Growth appeared in a concen-
of the { 5 units of penicillin per mililitre of the
o nbut no growth apvpeared in a concentra-
“?e‘:hur? 10 units of penicillin per mililitre of the
tion © With streptomycin no growth appeared
me?}:gmcloncentration of 10 micrograms per mili-
i

myce:
Thioglycollate m
cillin, ranging from

litre of the medium and only very litf.le growth
appeared after several days' incubatmr} in concen-
tration of 5 micrograms of streptomycin per mili-
litre of the medium.

Treatment of the case:

On admission he was given hot fomenta-
tions, three times a day, to the indurated
area which was also washed out with potas-
sium permanganate lotion at the same
time.

No sulphadiazine or penicillin was given.
After the culture report was obtaingd
streptomycin was started from 11th April,
in doses of one gram every day.

Progress of the cuse .

By the 15th April the swelling in relation
to the Masseter had markedly diminished
and the discharge was much less. The
patient was also able to open his mouth
widely. The woody consistency of the tis-
sues was giving place to a more normal
feel. By the 20th April, the swelling in
relation to both Masseter and the Sterno-
masioid had become very much smaller in
size, and there was neither pain nor ten-
derness and the patient was able to open
his mouth to the fullest extent. The sinu-
ses had almost healed and, but for two
nodules of about 3” diameter, one on the
face and one in the neck, the rest of the
infiltrated area had become soft and mobile,
By the 26th April 1955, the swellings in the
neck and the face had almost disappeared
and the sinuses had also almost healed. The
patient had no sympioms at all and felt
alright.

Streptomycin was continued up to the
3th of May 1955 and the patient was dis-
charged from hospital on Tth May 1955
asymptomatic and, it is hoped, quite cured.
The patient was not given either the sulpha-
drugs or penicillin in any form. He was
started with streptomyecin alone and cured
in a little over 3 weeks. We do not know
of any case report where the patient with
such extensive lesions had healed so
quickly by any medicine whatsoever.

Konar et al (1952) reported a case of
renal actinomycosis, treated with antibio-
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tics. Penicillin did not prove very effective
in this case but there was good response to
streptomyein therapy. However they ha‘d
isolated aerchic Actinomyces from their

case.

thanks are due fo Professor R. M. Kasliwal,
Pr?nu;pal, SM.5. Medical College, gnd Cantroller,
Attached Hospitals, Jaipur for allowing us to pub-
lish this report.
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PREFRONTAL LEUCOTOMY AND GASTRIC ACIDITY
by R. S. DHARKER and B. N. BALAKRISHNA RAO, Gwalior (M.B.).

Although our knowledge about the vari-
ous functions of the stomach is mych
advanced, the problem of the mechanism

of acid secretion is not yet completely
solved. It is being widely realised that
funetional activities of visceral organs are
influenced to some degree by impulses
arising from the cerebral cortex, mediated
through the hypothalamic nuclei and that
cortical activity may strongly influence
motor and secretory activity of the
stomach.

A vigorous search for these areas
revealed that areas exerting this influence
are located in the frontal lobe. A large
body of experimental evidence has been
collected indicating that the frontal cortex
has a marked influence on the motor acti-
vity of the gastro-intestinal tract. Thus
Bochefontaine (1876) observed that elec-
trical stimulation of dog's sigmoid gyrus
caused contraction of the stomach and there
was increase in the peristaltic movements
of the small intestine and colon. These
observations were confirmed by Hlasko
(1887) and Bechterew (1911}. Walts and
Fulton (1835) observed changes in the
intestinal movements of monkeys under
light ether anaesthesia on stimulating vari-
ous parts of the frontal lobes, the more
excitable foci being in Brodmann area 6.
Bailey and Sweet (1940) obtained inhibi-
tory effects on gastric musculature after
stimulation of area 13. Strom and Urmas
{1951) obtained motor responses from gas-
tro-intestinal traets in cats by topical stimu-
lation of the anterior and sigmoid gyrus of
the frontal lobe. They also observed that
there is a regional representation of the

different parts of gasiro-intestinal canal as
far as the frontal lobe was concerned.

In spite of voluminous work on the effect
of cortical activity on gastro-intestinal
motility little was known regarding its
effect on gastro-intestinal secretion, though
it would be natural to expect changes in
secretion along with changes in motility,
because both these functions are subserved
through parasympathetic pathways and if
the cortical and hypothalamic nuclei could
influence motility, they should in some way
control secretion. Mettler and co-workers
(1936) showed that bilateral ablation of the
frontal lobes caused, over and above mark-
ed hyperactivity of the stomach and pyloric
spasms, erosions of gastric mucosa in some
animals. It is also well-known that a large
number of gastro-intestinal disturbances
both relating to motility and secretion ac-
company states of anxiety and unusual
mental activity. This proves the existence
of pgastro-intestinal representation within
the crotex and the psychic flow of gastrie
juice studied by Pavlov (1927) depends
upon the integrity of the cerebral cortex,
Similarly the duodenal ulcer diathesis is
well known and the muscle spasm and
hyperacidity of ulcer patients are definitely
dependent upon psychological influences.
Cushing (1932) in his classical paper con-
cludes that not only may physical stimula-
tion of parasympathteic pathways in the
posterior hypothalamus, brain-stem, vagus
trunks and vagus nerve ends lead to hyper-
secretion, hyper-chlorhydria, hyper-moti-
lity, hypertonicity, mucosal ischaemia and
ulceration, but that psychical infiluences
governing the vegelative centres in the
hypothalamus may have an identical effect.
We also know that the frontal lobes are
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concerned mainly with these psychical
influences.

Since it seemed reascnable to assume
that nervous structures governing gastric
secretory activity are localised in the same
cerebral regions as those governing gastric
motor activity, viz. frontal lobes and as a
large number of cases of gastric and duo-
denal ulcers have an emotional background
as well as cases of nervous dyspepsias, this
work was undertaken to find changes in
gastric acidity after prefrontal leucotomy.

MaTtERiAL, METHOD AND TECHNIQUE

Prefrontal leucotomy was performed on
patients suffering from mental diseases and
intractable pain. The present series of 23
patients includes 18 patients suffering from
mental illness and 5 patients from intracta-
ble pain. Fractional test-meal investigation
was done before and after leucotomy. The
preoperative F.T.M. was done on the same
day just before the operation in most of the
cases and the post-operative F.T.M. was
done at different intervals. The idea was
to do repeated F.T.M. investigations at
varying intervals before and after leuco-
tomy in the same patient so as to confirm
the findings but on account of various diffi-
culties the investigation could be done oniy
once before and once after leucotomy in all
except 7 cases in whom it was done at least
twice after the operation. F.T.M. was done
using 7% alcohol as test-meal and samples
were drawn at intervals of 15 minutes. For
estimation of total and free acidity 5 c.c. of
each sample were taken and titrated with
N|1¢ Sodium hydroxide using Topfer’s re-
agent as indicator. The results are express-
ed as C.C. Ni10 acid per 100 cc.

DiscussionN

John A. Reed (1948) using Ewald's test-
meal (50 gms. of toasted white bread and
480 c.c. of water} in a series of 9 cases
found that there was increase in gastric
acidity in the early post-operative phases,
but this was not checked at a later date.
Fractional test-meal was done a day before
the operation and 4 to 6 weeks after the
operation,  All the patients in the series

showed an anacidit idi
Y or a subacidi ior
to leueotomy and all showed an irtgr:)al:::l

acidity, a normal acidit
\ ¥ or a hyper-acidi
after leucotomy. 5 patients show?ecei x?(?l({i;g

hydrochloric acid or 3 unit

tion ar_ld 3 to 60 units of frieb‘}exi(r)gfocolﬁe r:_a:
acid with a corresponding elevation of toru]
acidity after operation. 4 ptaients sh o
from 6 to 33 units of free hydrochlori owgc}
before operation and 10 tg 93 units ch ??m
hydrochloric acid after operation with o
responding elevation of tota) acidit c?—;-—
concl.uded that with depression of fﬁent :
reactions there is a depression of ga*stra1
secretions and with restoration of somf

. 1
g 100 1

: Rgeitmgm (1945) studied Bastric secretion
nt patients and concluded that after leu-
Z?i ogllg It’éle total acidity is slightly increas

, axmmum acidity is reach e
| . ed " -
than Precperatively and the emptyinga:illisi

is shortened, These differences are already

appareni three weeks bost-operatively and

are increased at the Ry i

_ e-week period -
ydseven-week period they are less ma il:ué
and at the ten-week o

farmly to the per.iod they fall uni-

Willlam J. German (

‘ 1851) ha :
gg.firked fall in gastric acidity fc'llnr:s‘u\.ri':f)gtﬁi?eud
I omy. Gastric acidity was consid bl-

ower immediately follgyw forny, o

three months and even ag;gl_ l:‘;f:;;)m% ai

ity, 6 pat 1 patients
i : 1 lent.
;rétgrpta}i:fnts the;- € was no ¢ anaesirfa:lcigﬂq
was from ‘i](;e: Ation. The increase in aciditi
© 54 ec. N.10 acid per 100 c.c,
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Fig. 1{A)

T

Fig. 2(A)
Fig. 2. (A} Preoperative FT.M. on 22-10-1952. (B} Post-operative F.T.M. on 27-11-1852.
Leucotomy on 31-10-1952. Post-operative F.T.M. shows rise in acidity.

and the fall in acidity from 5 to 50 c.c. N 10
acid per 100 c.e.

12 patients showed hypoacidity before
operation. Of these one showed rise in
acidity above normal level, 5 patients
showed rise to normal level, 3 patients a
rise to little less than normal level and 1
patient po change in acidity after the ope-
Tation ; the remaining 2 patients showed
further fall in acidity after leucotomy.

6 patients showed normal acidity before
the operation and of these 1 patient showed

Fig. 1{B)
Fig. 1. (A} Preapecative F.T.M. on 1-5-1953. (B) Pest-operative F.TM. on 27-5-1953.
Leucotomy on 20-5-1953. Post-operative F.TM. shows fall in acidity.

T T

Fig. 2(B)

rise, 2 patients fall and 3 patients almost no
change in acidity after the aperation.

5 patients showed hyperacidity before
the operation and out of these 2 patients
showed a further increase in acidity, 2 pa-
tients showed fall in acidity — one to nor-
mal level and the other to below normal
level — and 1 patient showed no change in
acidity after the operation.

Of those 6 patients showing fall in acidity
after the operation § were investigated
within about three weeks after the opera-
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Fig. 3. (A) Preoperative F.T.M. on 14-11-1951.

7-1-1952.
preopetative level.

tion and only one two and half monihs
after the operation (Fig. 1).

Of those 11 cases showing rise in acidity
after the operation only two showed rise
within three weeks after the operation, the
rest showed rise in acidity after three
weeks after the operation (Fig. 2),

7 patients were investigated at least
twice after the operation at different inter-
vals. In 5 of these the first post-operative
F.T.M. was done from 2 to 6 months (3 pa-
tients 2 months, 1 patient 4 months and 1
patient 6 months) after the operation. In
the remaining 2 patients it was done one
yvear and 1 year and 5 months after the
operation. The second post-operative F.T.M.
was done in two patients 1 vear and 8
months after the operation, in three cases
2 years after the operation, in one case 2
years and 4 months after the operation, and
in one case 3 years and 2 months after the
operation.

At the first post-operative F.T.M. three
patients had shown rise in acidity, vne pa-
tient fall in acidity and three patients no
change in acidity after the operation. Of

(C) Second post-operative FT.M. on 12-12_1959, Le
14-11-1951. The first posl-operative F.T.M. shows marked
the second post-operative F.T.M. shows that the acidity has almog

(B} First post-aperative FTM. on
Ucotomy on
rise in acidity, while
t decreased 10

the three patients showing rise
two showed a fall to the pr
at the second post-

in acidiwy
eoperative level

operative F.T.M. which
was done more than 2 years after the ope-

?ation_ .(Fig. 3) and in one patient the rise
in acidity was maintained at the second

post-operative FT.M. done 1
months after the operation. year and 8

Qne patient wh
acidity at the firg
after the operati

0 had shown slight fall in
t FT.M. (done 2% months

No relation has been observed in the

clinical improvement and i di
ch .
whether rise g fall, anges in acidity

In 5 patients leucoto
. _ my was done for
mtracfi{able bain and all patients showed
re?:xra .allgle relief from pain after the ope-
ration; but the F.T M. resulis showed fail
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in acidity in 2 patients, rise in 1 patient an
no change in acidity in 2 patients after the
operation.

CoONCLUSIONS

(1) Acidity tends to fall_ uplo three
weeks after the operation (Fig. 1).

(2) It tends to rise after three weeks
after the operation (Fig. 2).

(3) The rise is maintained upto one and
half years after the operation.

(4) It tends to reurn to pre-operative
level after two years after the operation

(Fig. 3).

(53) Changes in acidity have no relation
to clinical improvement.

(6) Changes in acidity havg no relation
toc the mental state of the patient.
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TUMOURS OF THE TESTIS

The volume of literature on the subject
of testicular tumours is not anly enormous
but also equalily confusing. A study of such
tumours was therefore undertaken with a
view to throw some light on this contro-
versial and confusing subject.

METHODS AND MATERIALS

In all sixty-six tumaours of the testis ob-
tained from six different institutions § have
been studied. A careful macroscopic study
of the specimens was made particularly for
the site of origin of the tumour and for the
presence of ¢ysis, necrosis, carlilage or bane,
Histologically, the tumours were studied
in three ways. (1) In six cages the tumours
were studied by “ serial-slab " technigue as
advocated by Willis {1935). {2) Tweniy-
five tumours were studied by the '“ whole-
slice” methed. In this a 2 to 4 mm. thick
slice comprising the whaole of the cut sur-
face of the tumour at its maximum dia-
meter was taken and divided into several
small pieces of suitable sizes, numbered
and their position recarded in a key dia-
gram of the cut surface of the tumour,
{3) In thirty-five tumours, multiple blocks
varying from 3 to 8 in number were pre-
pared from different sites in the tumour.

The above three methods have been used
mostly according to the extent of the mate-
rial available,

All the tissues were fixed in 10'{ formol-
saline and paraffin sections were cut at 4
1to 6 #. The sections were stained with
Haematosylin and Eosin, Wilder's mmethod
for reticulin fibres, Weigert's Iron Haema-
toxylin and Van Gieson and in selecied

* LCM.R. Rockfeller Fellow from Mediea) Colo
lage, Calcutia.
+From the Department of Pathology and Bae-
teriology, Medical College, Lucknow.
§ (1) King George's Medical College, Lucknow.
{2) Medicul College, Calcutta.
(3) Nilratan Sarkar Medical College, Caleutta,
{4) Chittaranjan Cancer Hospital, Calcutta.
(5) National Medical College, Caleutta,
{63 Calcuita Port Commissioner's Hospiial, Cal-
cutia.

— A HISTOPATHOLOGICAL Supy
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\ . . e
ries of sixty-six tumours, in Seven Ins
:flces the tumours developed in cryptor-
chid testis thus giving an incidence o

10.7%.

an (1935) has recorded a frequency
ofDIiJB‘E") of tumours to be occurring i
the undescended or maldescent_ied testis.
Hinman (1935) noted the ingldence as
12.2¢% of the tumours. According to Gil-
hert and Harilton (1844} ectopia is pre-
ent in 117« of cases of all testicylar tu-
fnours a éroportiun 48 times greater than
can be sccounted for by habee. 0

notes that if a testc ur

élgi}r}ps in a patient with one ectopic tes-
ties that testis is the site of the tumour in

about 98% of cases.

SEMINOMA AND TERATOMA

It is proposed to consider ouyr findings on
seminoma and teratoma together. Semi-
noma (33 cases) is undoubtedly the com-
monest neoplasm of the testis and next to
3t is the teratoma {12 cases), both together
accounting for 70% of all testicular tu-
mours (Table 1I). The gross appearances
of these tumours conformed more gr less
with the classical descriptions and do not
warrant any repetition except in three
cases of teratoma which co-existed with
seminoma. Grassly these specimens ap-
peared as two well defined nodular masses
separated by a shallow groove {Fig. 1).
The cut surfaces of the tumours presented
two well defined zones separated from each

Takipe II
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Incideace of testicular tumours in eryptorchid or maldescended testis 10.7%
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Fig. 1.

Photograph of the cut surface of the tumour
with key diagram showing teratomatous area
(hatched) clearly separated from seminomatous
nodules (black).

other by a thick greyish white homogenous
fibrous band. One of the areas appeared
as multicystic greyish white tissue showing
small waxy cartilagenous nodules and hony
elements. The other area was softer in
consistency and comprised of homogenously
greyish pink tissue showing small foci of
necrosis in the centre.

The microscopic appearance of seminoma
is uniformly a characteristic one (Fig 2).
Slight variations in the histological appear-
ances of tumour cells were evident in three
of our cases. In these tumours, the celis
at a few areas had an oval or elongated
outiine (Fig. 3). In two, the cells showed
anisocytosis and anisonucleosis and the pre-
sence of a number of large tumour giant
cells with irregular outline and enclosing
small clear vacuoles and a few phago-
cytosed red blood cells (Fig. 4). These cells
were mostly distributed near areas of hae-
morrhage and necrosis or in relation to thin
walled irregular blood spaces. An impor-
tant feature observed in the stroma was the
presence of epithelioid cells with a ten-
dency to form tubercle like granulomas
(Fig. 5). The small and medium sized
blood vessels in the stroma of the tumours
showed endarteritis. Infiltration of the wall
of medium sized veins by tumour cells was
evident in four tumours.

The striking feature in the histology of
malignant teratoma was that the malignant
component in all these tumours was adeno-

Fig, 2
Phatomierg N
i graph Show'
: j
microscopic appearances O?ESen:{]:o characteristic
ma,

(H & E x 200)

teratoma from th % 85 10 the oriy

_ | e totj gin of

histogenesis of seminorr}::tixr:s Sl(:':)e:gaC‘EH1 tl;:
n a sy
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Seminoma showing t'ub;ercle-iﬂte
with epithelioid cells and giant cell, granulona.

(H & F x 150)

Fig. 3.
Photomicrograph of seminoma showing spindle
aaped tumour cells. (H & E x 240)

jeminoma showing multinucleated giant cell Terato, i o ; :
h intracytoplasmic vacuoles. (H & E x 240) pattern. ma showing  Cytotrophoblast in villous

5 (H& I x 240)
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Fig. 1.

Teratoma showing glial tissue. (H & E x 150

Fig. 8.
Teratoma showing ganglion cell. (H & E x 400)

ontroversy. Ewing {1911)

3 at ¢ .
ject of gre ere one sided

held that these tumours w _
development of teratoma. 2% he dfuunc%
roinute traces of carhlage, .enm ﬁrﬂmg
alveoli and squamous eplgthehal ced:ahu;
one of the early cases. Ewing argue bI; i-
the rapid growth of the ma}xgnant e;{n v -
nal component was responsible for the sup
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-
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Fig. 4.
Photomlcrggraph of teratoma ecoexistent with
semincma. Shows seminomatous poition separated
by thick fibrous band from the tevatoma Q

M & E x 180)

pression and even disappearan
terawmfafus elements in thecergrila?:l}’:s;
cases of his series. Cairng (1928 Higg;
al:,d Buchert (1939), Gordon (19)4'0) 1gig{;:i
kinbotham (1950) and Riba (1950) aif sub.
scribed to the abave view,

On the other hand Bell (1926). Inpe«
al (1938), Willis (1935) ané othc)n‘-s 23;;03:
the original suggestion made by Chevassu
(1906) and Nicholson (1807) that the se1'1‘1'1~
nioma is deriyed from the aduly spermato-
balsts or their embryonal equivalents and
is quite separate from the group of tumours
in the testis called teratomas, Willis (1935)

substantiated 1his view with 5 * serial-
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slab ” study of 21 seminomas. No evidence
of teratomatous elements was found in his
series. The present study also shpws that
in 33 pure seminomas, two of which were
investigated by serial-slab technique,
eleven cases by the whole slice method and
the rest by multiple blocks, no teratoma-
tous elements were discerned.

Ieroux and Huffnagel (1927) in one of
their cases of seminoma found an area
showing cystic tubules and a nest of carti-
lage and interpreted this as ev:dence_ qf
teratomatous origin of seminoma. Willis
however interprets this as obstructed and
dilated excretory ducts and metaplastic
chondrification of the stroma. In the pre-
sent study one of the seminomas revealed
squamous metaplasia in a few of the ducu
epididymis.

The majority of the teratomata of the
testis show evidence of malignant transfor-
mation and in such cases, the malignant
component is usually carcinomatous, The
cell morphology and the patterns of these
tumours are quite different from those of
seminoma and the two bear no resemblance
to each other. The malignant neoplastic
cells of the six malignant teratomas studied
in the present series, did not show any
resemblance to seminal epithelium or to
seminoma cells.

The main basis for the controversy
regarding the histogenesis of seminoma has
been those infrequent testicular tumours
in which characteristic seminomatous and
teratomatous elements are found together
[Lecene (1907, 1909); Ewing (1911);
MaClure et al (1932); Nicod (1933); Me
Daonald and Broders (1%41); Willis (1933,
1853); Scully and Parham (1948); and
Mason (1952)]. According to Ewing and
his supporters these tumours are primarily
teratomas in which a seminomatous differ-
entiation has taken place. On the contrary
Willis (19533, Scully and Parham (1948),
and Dixon (1952) maintain that the tu-
mours represent two independent growths
which happen 1o co-exisi in the testis and
that both of them are separated from each
other by thick fibrous septa. In our series,
three such cases have been encountered and

in all of them the seminomatous areas were
distinetly separated from the teratomatous
portion by thick bands of collagenous tis-
sue. The teratoma in one of these cases
showed adenocarcinomatous structure be-
sides the presence of cartilage and other
germinal elements,

Of a total of twenty one cases of coexis-
lent teratoma and seminoma reported by
the various authors and the three cases ob-
served in the present siudy, the two ele-
ments of the tumours have been found
demonstrably separate from each other in
twenty cases. In four tumours considerable
infiltrative mingling of the two types of
growth was evident, [Nicod (1933), Willis
1935, 1953), Scully and Parham (1948)].
This has been interpreted as invasive coal-
escence of formerly distinet growths and
does not provide any evidence of histo-
genetic relationship between the teratoma-
tous and setninomatous tissues. Willis be-
lieves that the teratoma preceeds the deve-
lopment of seminoma in these cases as evi-
dent from the maturity of the various tera-
tomatous tissues suggesting their relative
benign character and long quiescent
grawth. The reason why these two growths
coexist is not clearly understood. Willis
has compared this with the frequent deve-
lopment of seminoma in undescended testis.
It may be that a testis containing teratoma
from early life is also developmentally ab-
normal and that due to some disturbances
of metabolism of endocrine control of the
abnormal organ, such an organ is predis-
posed to the later development of semi-
noma. The view finds accord with the im-
pression that atrophy is a prerequisite for
the development of seminoma (Haines and
Grabstald, 1950).

Recently many workers Melicow (1940,
1955), Freidman and Moore (1948), Teilum
{1946) and Dixon and Moore (1952, 1953)
have suggested that both seminoma and
teratoma are derived from the spermato-
genes and their derivatives the germ cells,
Seminoma according to their views repre-
sents the malignant transformation of the
germ ceils in its differentiated state ; tera-
toma and embryonal carcinoma, on the
other hand, are derived from the germ cells
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with the release of the tri-germinal poten-
tial inherent in them. Omn broad principles
this theory of histogenesis of seminoma has
much in common with that advocated by
Willis, but according to this view one is
expected to demonstrate the continuity or
transition hetween seminoma and teratoma
at least in those cases where they coexis-
ted. Though Teilum (1946, 1951), claimed
to have found such transition between the
cells of seminoma and those of embryonal
Adenocarcinoma and chorio-carcinoma, the
observations of other workers including
ourselves do not lend support to this
{Peyron et al, 1936 ; Freidman and Moore,
1946 ; Scully and Parham, 1948 ; Dixon and
Moore, 1952 ; Willis, 1953 ; Melicow, 1955).

The evidence in the literature therefore
appear to be in favour of the view that
seminoma may be regarded as a carcinoma
arising from the seminal epithelium having
no histogenetic relationship with teratoma
though the two tumours may infrequently
coexist.

In the present study of twelve cases of
teratoma, six were maignant, three were
histologically benigh and in three cases
teratoma coexisted with seminoma. The
last three tumours have been discussed in
connection with seminoma. Of the six
malignant teratomas, in five of them the
malignant component was adenocarcinoma-
tous and in one it consisted of undifferen-
tiated malignant cells. One of the tumours
exhibited choriomatous tissue in addition
to the adenocarcinomatous elements,

The histological division of teratoma of
testis into benign and malignant has been
found to be of little clinical significance,
for the majority of benign tumours later
on develop malignant changes, the usual
change being carcinoma and rarely sar-
coma. Freidman and Moore (1946) have
recorded 15 fatalities within one year of
removal of histologically benign teratoma
and noted that an additional 13/ of the
patients were living with metastasis. Willis
(1933) also considered that structure was
not always a safe guide to prognosis in
these cases, In one of the cases of tera-
toma in the present study the whole-slice
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Photomicrograph of adenocarcinoma testis show-
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Fig. 11.
Teratoma : an embolus of hyaline cartilage and
undifferentiated mesodermal tissue inside a vein.
(H & E x 120)

Fig. 13.
Pho}omicrograph from a case of adenocareinoma
co-existent with seminoma showing intratubuylar
growth of seminema. (H & E x 50)
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Fig. 14. .
Another portion of the same tumour as In
Fig. 13 shows intratubular growth of adenocarci-
noma. (H & E x 50)

a granular or smooth greyish white surface
frequently mottled with haemorrhagic and
necrotic areas. In one of the cases the tu-
mour showed extensive necrosis with cyst
formation.  Histologically these tumours
presented a characteristic adenocarcinoma-
tous pattern (Fig. 12). In some tumours
the cells at places also appeared as diffuse
sheets or masses, in others the arrangement
of the oval or elongated tumour cells
around clear spaces simulaied a lymph-
angiomatoid pattern.

In four tumours, groups of Leydig cells
were mixed with proliferating carcinoma
cells. One tumour studied by serial-slab
method showed the coexistence of adeno-
carcinoma of testis with seminoma the
latter at most places being intratubular
(Fig. 13). In addition at a few places,
growth of adenocarciniina was also intra-
tubular (Fig. 14).

Bell (1926) described three cases of pure
adenocarcinoma and maintained that they
represent an over-growth of one of the
blastodermic elements and thus belong to
the teratoid group. Gordon (1940), Moon

King (1952) 1
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Fig, 1%
Photograph of chorio-carcinoma testis: Shows
the characteristic small size of tumour with
multiple haemorrhagic areas.

these as the various differentiations of con-
neciive tissue,

The introduction of term * embryonal”
carcinoma (Melicow, 1940 ; Teilum, 1946,
1951 ; Dixon and Moore, 1852), for these
tumours has further confused the issue.
The term has been applied on the assump-
iion that the structural pattern of these tu-
mours suggest their origin  from the
embryonal ectoderm and on the so-called
“ embryonic centres and bedies” seen in
these neoplasms.  Similar structures were
found in four of the cases in the present
series but we are not inciined to attach any
significance to them and to accept them as
evidences of ‘‘ parthenogenetic activity of
the totipotent sex cell ”.

1t would, therefore, seem reasonable (o
seek for a simpler source of origin. An
analysis of the present material revealed
that all these tumours were pure adeno-
carcinomas. In one case of coexistent ade-
nocarcinoma and seminoma, the intratubu-
lar growth of both the adenocarcinoma and
seminoma was evidenl and both the ele-

Fig. 16.
Photomicrograph of chorio-carcinoma of testis—
shows sheets of cytotrophoblasts and syneytio-
trophoblast. (H & E x 150)

ments were in close association with each
other. We are therefore, inclined to consi-
der adenocarcinoma (* embryonal” adeno-
carcinoma) and seminoma as tumours of
the same histogenetic origin namely the
seminal epithelium,

CHORIO-CARCINOMA

One case of pure chorio-carcinoma of the
testis was studied by serial-slab method.
The tumour was in a male aged 39 years,
and involved the right testis. Clinical evi-
dence of metastases in the lung and
abdominal lymph nodes were present. The
tumour weighed 78 gms. and appeared as a
circumscribed mass replacing the body of
the testis (Fig. 15). The eut surface of the
fumour presented numerous haemorrhagic
areas. Microscopically the tumour showed
masses of cells resembling cytotrophoblast
and syncytiotrophoblasts, areas of haemar-
rhage and necrosis (Fig. 16).

The histogenesis of this tumour has been
a matter of speculation since the time of
Schlagenhaufer (1902) who maintained
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e

Fig. 17.
Cut surface of lymphoma testis showing the
diffuse enlargement and homogenous appearance
of the tumour.

Fig. 18.

Photomicrograph showinz lymphoma cells sui -
rounding atrophied seminiferous tubules.
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that the majority of these tumours were
seminoma and claimed that true lympho-
sarcoma in the testis was always secondary.
Ewing (1940), Dockerty and Priestly (1942)
have reported typical cases of lympho-
sarcoma of testis with cutaneous metas-
tases, but in most of these cases the disease
was in both the testicles.

In the gross appearance, the striking fea-
tures are the solid and diffuse enlargement
of the testis (Fig. 17). The cut surface of
the tumours presents a homogencus grey
appearance without any cysts, haemorrhagic
areas or necrosis. Histologically the struc-
ture is typical, the characteristic lymphoma
cells surrounding the sparcely set atrophic
seminiferous tubules (Fig. 18).

In the two cases encountered in the pre-
sent study, the disease affected only one
of the testes. In one of the cases there was
enlargement of the testis for 7 years with
en abdominal lump which was noticeable
for 6 months only.

The histogenesis of these tumours in
situations where there is normally no lymn-
phoid tissue is far from being clearly
understood. Localised lymphoma in non-
lymphoid tissues especially bones, testis,
cervix and urinary bladder are not un-
known. So far as lymphomas of testis are
concerned one may consider three possi-
bilities : (a) that the lymphoma represents
a unilateral development of teratoma. But
in all the cases so far reported, including
those inn the present study, no teratomatous
elements were demonstrated. (b) That the
tumour in the testis is secondary to a lym-
phoma elsewhere. From the reported cases
there is no clear indication of the presence
of a primary growth elsewhere. In one of
our cases there was an abdominal lump
noticeable for only six months, while the
testis had been enlarged for 7 years.
(¢} That the tumour may possibly be a
leukaemic infiltration of the testis, but the
haematological findings in our cases do not
substantiate this.

Thus, the histogenic status of lvmphoma
of the testis is still undetermined though
cases have been recorded suggesting its
origin primarily in the testis.

3

MYOGENIC SARCOMA

Only one case of this tumour was availa-
ble for study. The tumour extended from
and was attached firmly to the upper and
posterior parts of the testis and a portion
of the epididymis and the cord.

Nepveu (1875) reported a case where
the tumour showed both smooth and stri-
ated muscle fibres but it was thought to be
teratomatous in origin. Neuman (1875)
described a rhabdomyoma of testis and
assumed its origin from the gubernaculum.
Hericourt (1885) recorded one case of leio-
myoma of the epididymis and suggested its
origin from the internal cremaster muscle,

The present case was one of pure leio-
myo-sarcoma without any evidence of tera-
tomatous structures. The situation of the
tumour and its relationship to the cord and
epididymis suggested its origin from the
internal cremaster muscle with secondary
invasion of the testis and epididymis,

FIBROMA

Though fibroma of the testis is rare, ap-
parently pure cases have been described by
Curling (1854). Chevassu (1906) recorded
a large fibroma of the testis and suggested
the possibility of its teratomatous origin. In
the present study three cases of fibroma of
the testis were encountered. One of these
was attached to the epididymis and the
tunica vaginalis, While the other two were
in the body of the testis being demonstrably
separated by thick fibrous capsule from the
testicular tissue and suggested the origin
of the two tumours from the tunica albu-
ginea. Fibromas of the tunica albuginea
have also been reported by Fergusson and
Pean (1932).

SUMMARY AND CONCLUSIONS

1. A detailed histopathological study of
sixty-six testicular tumours obtained from
six institulions in our country was carried
out by three different methods; (i) Serial-
slab technique (Willis 1935), (ij) “ Whole-
slice method” and (iii) Multiple-tissue
blocks from different parts of the tumours,
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2. The incidence of testicular tumourg
in relation to the malignant tumours in the
male was found to be 1.04% and 10.79% of
the tumours were in the cryptorchid testis,

-3. Seminoma was the most common tu-
moaur {33 cases) representing 509 of all
testicular neoplasms. Detailed histopatho-
logical study of thirty-three seminoma did
not reveal any evidence of teratomatous
elements in these tumours. In three other
cases the tumour showed both seminoma
and teratoma but these two elements were
found to be well separated from each other
by thick fibrous bands. The observations
support the findings of Willis (1935, 1953)
and others that seminoma arises from semi-
nal epithelium and has not histogenetic
relationship with teratoma although the two
may coexist in the same testis,

4. In nine cases a diagnosis of teratoma
was made; six of the tumours also pre-
sented adenocarcinomatous  appearances
while the remaining three were benign. It
is stressed that the diagnosis of benign tera-
toma should only be made after a thorough
examination of the whole tumour. Studieg
of metastases in teratomas suggest dissemi.
nation from the main tumour mass of un-
differentiated cells with potentialities of
divergent differentiation.

5. A diagnosis of pure adenocarcinoms
of testis was made in eleven cases and in
one tumour, adenocarcinoma coexisted with
seminoma.  Evidence for a possible origin
of these tumours from the seminal tubules
is presented.

6. One case of pure chorio-carcinoma,
two cases of rete-carcinoma, and two cases
of lymphoma of the testis have been des-
cribed and their histogenesis discussed.
Three cases of fibroma and one of myogenic
sarcoma are also deseribed.
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FURTHER EXPERIENCES WITH ACUTELY INDUCED HYPOTHERMIA

(The prevention of ventricular fibrilly
artificial hibernation by coron

tion in open cardi
[ otom
ary perfusion of pntassiurz.)under

by P. K. SEN, K. K. DATEY, R. A. LE
B. B. GAITONDE, Bm‘ﬁii*c. B. SHAH and

INTRODUCTION

Acutely induced Hypothermia as an ad-
junct to cardiac surgery has now occupied
the atiention of workers in this field since
the original publication of Bigelow in 1950,
The possibility of operating on the heart
under direct vision and being able to obtain
exact and purposive results, was immensely
attractive to the cardiac surgeon whaose
only other alternative was a blind, often
insufficient procedure or the use of a very
cumbersome and costly heart-lung machine.,

Our interest in this problem dates frain
the beginning of the year 1952 and the pre-
sent paper is based on our total experience
- sinece that date of over 120 experiments on
dogs, and four clinical cases. The first 18
were devoted to pilot experiments (Sen et
. al) and establishing standardisation of tech-
nique. The second phase was concerned
with certain intracardiac procedures during
temporary caval block under hypothermia
(Sen et al) such as creation and closure of
atrial septal defect. As a result these earlicr
experiments we were able to demonstrate
that such procedures were entirely feasible
and tolerated by the experimental animals
but there appeared to be marked limita-
tions and very definite hazards inherent in
the procedure. Among these, development
of ventricular fibrillation was the most im-
portani. In the first 48 experiments where
open cardiotomy was done under hypother-
- mnia, there were 24 deaths, 18 of which were
caused by ventricular fibrillation and or
cardiac arrest, 4 were caused by operative
shock and 4 due to technical errors during
the operation. °

Since the beginning of this year, we have
keen concerned with a multiple purpose
project financed by the LCMR. and the
Rockefeller Foundation, viz. to study the

* From the Departments of Experimental Surgery
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.nated by different authors (Heugeneur,
?wm:x: et a{ Elliot et al). The work pf
Bigelow and subsequently of Rosenhein
and Penrod showed that the coronary
arterio-venous Oxygen difference remains
adequate down to 20°C and therefore it
seems that hypoxia could not be a major
factor. Our own observations madg during
our earliest experiments substantiate this
view (Sen et al). )

Following the work of Swan and his co-
workers wgho showed that use of hyper-
ventilation acted as a preventive against
ventricular fibrillation and the known effect
of CO. upon cardiac action, we decided tc_n
pursue- this line of research further. Excess

of CO. level in the blood in the animals

made them susceptible to ventricular fibril-

- n as has been shown by many workers
]?{’lg:ng et al, Stuart et al, Brcnwn1 a.ncdi
Millar and Millar et al). Swan et a ag;e
Rosenhein and Penrod noted a rise mb_
coronary venous CO., level on dogs sunjec-

ted to hypothermia. -
551 vel to

o relation of serum potassium e
r'cl;tl:‘.’uction of ventricular fibrillation 1s ninf
Elear but Hooker in 1929 very deﬁmt;e)
demonstrated the ability of K ions f:?l st _og
electrically induced ventricular fibrillatio

inj i ronary arteries.

en injected into the corot
";l!:e antagonism and reciprocity of K a.nd
ing proper cardiac action

i in maintain (
i(;a\:f(:].lls-known. When K ion acts by itself

on the heart muscle, it tends to %golon%ﬁ;;i
diastolic and the refractory pert s;n ot
and Crimson noted a rise of .;eru K
rate which were cooled but \T erefmmd -
ing was not prevented. Bigelow d ¢
w jn serum K in non-shivering % .
Hf)?.ve:]er, Swan et al found a chafngerﬁnmt fg
opposite direction, Le. low.engg od ses 1 K
in the cooled hyperventilat ; g%v - O
own data supports the findings ©
his co-workers. '
ibuti to this
nother important contribution his
squect was made by Cooks;!il, B:;%ng eao
his co-worke tho %ﬁﬁima on relie
ount © . '
Z:r%eava?tzcclusion which on sud_de?:lj; g.ggg—
ing the heart threw it into *..re'nu'lcueste(1 il
lation. The authors t!\ere.:fore Sugg ted o
used intracardiac injection ot an

lytic substance (Benzodioxane) to prevent
and treat this complication.

In the light of the work done by these
and other workers in the field, we were
able to formulate a certain line of com-
bined approach to the problem. In the pre-
sent series, ten groups of controlled experi-
ments have been carried out. The findings
were summarised in Table ‘A’. In addi-
tion, 26 surgical explorations on the open
heart have been carried out at low tempe-
ratures (18°C to 28°C) under hyperventi-
lation with air 48 per minute). This data is
summarised in table ‘B’. A communication
with regard to such open intracardiac tech-
nique being published separately.

Methodology Series No. 1 (Table 'A’)
represents a standard method of production
of ventricular fibrillation in hypothermia
and is based upon delivering a standard
hormeonal insult to a cold heart at a definite
temperature and at a standard state of
anoxia.

Adult healthy mongrel dogs weighing
10-15 kilos have been used throughout. An
initial injection of 30 meg. kg of Sodium
Pentothal is given intravenously. The tra-
chea is intubated (a cuff-tube is desirable
but not essential) under direct vision, and
the tube connected to a motor driven res-
piratory pump, capable of ventilating at
rates between 10—48 times per minute as
desired (in series No. 1 it is 18 per minute).
The animal is then immersed in a tube filled
with ice cool water, with pieces of ice float-
ing in it. Shivering is controlled with fur-
ther injection of Sod. Pentothal, if neces-
sary. The average dose required is 50
mg. 'kg. wt. When the rectal temperature
reaches 28°C the animal is taken out. The
temperature tends to fall further, but never
more than a couple of degrees during the
experiment. A right fifth intra-space tho-
racotomy provides adequate exposure, The
vena azygos is ligated. 5 c.c. of 270 pro-
caine is injected into the pericardial sac
and the heart exposed after 5 minutes. The
venae cava are dissected and temporarily
occluded with bulldog clamps for exactly
4 minutes ; 3 mls. of a solution of 1: 20000
adrenalin is immediately injected inio the
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right ventricular chamber; the caval clamps
are then released, almost at once. This is
invariably followed by the development of
ventricular fibrillation almost immediately.
In order to study the efficacy of wvarious
measures for the prevention and treatment
of ventricular fibrillation, we have utilised
this stimulus for the production of ventri-
cular fibrillation and as a standard basis of
further abservation.

The temperature is recorded by an elec-
tric rectal thermo couple {(Hartman &
Braun). An E.C.G. hook-up is maintained
continuously during all these experiments
and records taken as needed. Blood is col-
lected from a polyethylene catheter passed
up the femoral artery into the descending
thoracic aorta. Some samples of blood have
heen obtained in the event of clotting in the
catheter by directly puncturing the left
ventricle or the thoracic aorta. The esti-
mation of serum proteins have been done
by the copper sulphate method and albu-
min and globulin have been done by paper
electrophoresis as described by Gronwell
Serum Na & K levels have heen determined
by flame photometer (B. Lang). Blood
sugar has been determined by the method
of Folin and Wu. Blood gas studied (these
have been done in a few cases) have been
done by the Van Slyke method.

From the study of this data, the bio-
chemical changes occurring in the blood of
a hyperventilated cooling dog appear lo be
mainly significant with regard to the potas-
sium content. There is a significant and
consistent fall in serum potassium specially
under hyperventilation, A similar change
has also been noted by Swan et al. The rise
of serum K reported by earlier workers
(Bigelow et al, Elliot and Crimson) was
probably due to shivering. We have not
given any intravenous glucose or other
medication to these dogs (series I} which
are known to cause changes in Serum KK
levels. The details of biochemical changes
a5 observed by us are being reported else-
where (Lewis et al).

It has occurred to us that the stimulus of
the injection of a solution of adrenalin may
be too strong and does not obtain in com-

parable measure
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ethods : first, to prevent t}le onset (_)f
a\1!2;11t:'ri1cular fbrillation after this insult is
delivered to the heart and to test t;le
efficacy of certain methods and agents ior
actually defibrillating the heart once ven-
tricular fibrillation is produced.

the beginning of this Stuc!y we
emgfoyed different methods of ventilation,
normal (18 times a mlpute) a_nd hyper-
ventilation (48 times a time) using oxygen
and air and found that there was a deﬁpﬁ;e
fall in the incidence of ventricular fibril 1;
tion in the hyperventilated group, whie
was about half. This was in conﬁrmatmr;
of Swan's published work. We thought o
employing potassium intravenc_msly during
cooling and during surgery In order 1t_t:h
possibly prevent the onset of this compli-
cation. However, nqsngmﬁcant qhanges
were noticed in the incidence of ﬁbri’llat'lx‘;nln
which remained between 40 and 607¢. 3
giving of glucose intrayenously would ten 1
to lower serum potassium further, but we

found that in groups where glucose was
given by itself there was no greater inci-
dence of ventricular fibrillation. These
individual series consist of a small number
of experiments and perhaps therefore not
statistically significant but even a casual
glance at Table A would convince one of
the inefficacy of intravenous potassium in
preventing ventricular fibrillation in the
cold heart. Swan and his co-workers des-
eribed a method (following Hooker's origi-
nal observation in 1929) of injecting a solu-
tion of potassium into the aorta after clam-
ping the outlet distal to the coronary open-
ings thus profusing the coronary system
with K ion and found that they were able
to defibrillate the heart in the majority. We
wished to find whether such coronary per-
fusion of potassium would in fact prevent
ventricular fibrillation following the stan-
dard insult and therefore in series 9 we
injected 10 c.e. of KC! 0.1% in the left

ventricle after clamping the outlet distal to

TABLE A
i Incidence
Series Experimental variant Number nciden: Remarks
No.
e e —
—_— - o ith air 10 10 Standard method of
1 Normal ventilation wit o mttod
— - ith L. V, fluids k] Used for biochemical
2 Hyperventilation without surgery and w a tor
2
3 Normal ventilation with 100% oxygen 5
. a - 5 2
4 Hyperventilalion with air
. - .
5 Hyperventilation plus KCt 1.V.
’ . 5 .
] Normal ventilation plus I V. KCl 1'2%
7 I-{yperventilation with ILV. glucase and KC1 3 .
) Hypervemilation with L.V, glucose only 1 )
ilati S Jrdiac KC1 0012 10 c.e.in
’ By e clam i :;J:;i” 3 3 Injury pattern deve-
L.V, after clamping iy st g
ilati 5§ diac 1% KClin L.V, after
10 Hypervennhlmn plus intracaraia N l

clamping outlet

-—Tl-::—l The difl nee
e 2. Hyuervenmatlou

ee in the incidencye of V.F. between 5:.erie$ 1 and 10.
ere alone produced a definite drop in the incidence of V.F.

U 'K did not produce any significant lowering of incidence in V.F.
1. Intraveno
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the coronary openings and found that ven-
tricular fibrillation developed in each inst-
ance. Onmne interesting feature was, how-
ever, the development of an injury patiern
in the electrocardiogram and this made us
to suspect that we were using too large a
volume of solution and injecting into such
a small circuit. Accordingly, we used
(series 10) 1 to 2 c.c. of 1% solution of KCl
into the left ventricle after clamping the
outlet and found that ventricular fibrilla-
tion developed in one out of 10 animals.
This figure is of sufficient statistical signifi-
cance. We have had in repeated instances
in a small run of experiments one type of
response in encountering ventricular fibril-
lation but the incidence of only one animal
developing fibrillation out of 10 stands out
as the most significant observation in
Table A.

Montgomery, Prevedal and Swan recently
reviewed such insurances against fibrillation
produced by injecting a solution of prostig-
mine into the aorta after clamping the out-
let distal to the coronaries and at present
we are engaged in running a comparative
series just trying to test the efficacy of
potassium and prostigmine, single and to-
gether, by the method of coronary perfu-
sion in the cold heart. The results of this

arreslst mechanieg
gardlac contractio
in the brain of elsewh

arrest (Table B), '
bubbles within t)he -

pletely

n,

y by

interfering with

It can also embolise
ere.

€ Presence of uj
within }t]roronar f air
g acing
noted in all fouy,

In
four others there was
TABLE B
I~ b
) Cardiac % 5 Sw 8§
Type of operation occlusion  Of w2 = 3.9; 3
inminutes 3% <87 EZ BE
¥ SR :F &%
u « ] ©
1 Creation of atrial septal defect }—q
- 3 -
g Creation and closure of atrial septal defect 5% —0 I
- 9 \
3. Creation of atrial septal defect and pulmonary artery B -
stenosis b 1
4, Creation of atrial septal defect and infundibular stenosis 3 - B -
B 1
5 Mitral vaive instrumentation after clamping matn pulmo- )
pary artery 24—3 4
"1
§. Instrumentation of pulmonary wvalve after right ventri- ) - B
culotomy 4—7 5
7. Creation of interventricular septal defect 4—44 _ - N
- 3 —_
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some embolisation as seen in the vess.els
and there was no change in the cardiac
action. Certain preventive measures have
been suggested (Swan et al, Cookson et a.l,
Lewis and Taufic) such as filling the hemi-
thorax with saline or Ringer’s solution,
applying a clamp through the transverse
sinus of the pericardium across the base of
the great vessels temporarily occluding the
openings of the coronaries and filling of
the chambers with saline prior to closure.
We have tried all the three singly and in
combination but there are obvious limita-
tions to their general application. Clamping
the outlet of great vessels and filling the
chambers with fluid seems the most ratio-
nal but it definitely: seems to increase the
changes of the development of ventricular
fibrillation.

The treaiment of wventricular fibrillation
when fully developed, has not yet crystal-
lised and we have found most measures
strongly advocated by their originators of
doubtful value. The best treatment in our
hands has proved to be (a) rapid manual
compression of the heart, and (b) mainte-
nance of full oxygenation. Intracardiac
injection of K as advocated by Swan has
proved ineffective in our hands. We have
injected 10 c.c. to 20 c.c. of 0.1'¢ KClI solu-
tion into the left ventricle after clamping
i{he aorta distal to the coronaries in cases
as recommended by Swan. Complete asys-
tole as observed by him did not occur in a
single instance, though for a period the
coarse ventricular fibrillation became finer,
The use of electric shock has alse been
found to be disappointing. This was used
in 8 instances. Only one heart was suc-
cessfully defibrillated. Massage done was
successful in defibrillating 5 out of 12 cases.
This experience is in keeping with Swan’s
who maintains that the fbrillating cold
heart does not respond to electric shocks
as it does at normal lemperatures.

SuMMARY

The literature on ventricular fibrillation
developing in the hypothermic animal has
been reviewed. A standard method of pro-
duction of ventricular fibrillation has been

4

devised. Different experimental variants
have been used to prevent ventricular
fibrillation produced by this standard
method and their efficacies compared. The
perfusion of coronary arteries with potas-
sium by injecting it in the left ventricle
after clamping the ascending aorta distal to
the coronaries is found to produce a marked
resistance to ventricular fibrillation when
used in the hyperventilated hypothermic
dog.
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SOLITARY PLASMOCYTOMA OF BONE (MANUBRIUM STERNI)
by A. CHARAN, Lucknow.

rarity of solitary plasmocyotma of
boE:ein surgical literatu.re justifies publica-
tion of this case of so!xtary _plaSmoFyt.oma
of the manubrium sterni. This case is inte-
resting because no tumour of solitary na-
ture has so far been Feportegl in the manu-
brium sterni (which ls_descnbed as a com-
mon site for generalised myeloma_.tosm).
This condition has now been recognised .-is
a definite clinical entity (Willis, Lumb,
etc.) and can be conﬁrmed_by a glose follow
up of the case to exclude its being the first
manifestation of the more common multiple

myelomatosis.

CASE REPORT

. d.
indu Male, 40 years, cultivator, was a
ftfd I:;nz?-s.sz.. Complained of' painless _swel~
;?z;g in the region of the manubrium sterni of 8
months' duration.

iced a painless hard swelling arising over
hgz;:::'c;ari (')]t the chest anterlorly_ in the mid-~
ll' e. He demied history of venereal disease. There
vtrl;s no breathlessness on exertion. The growth
had increased slowly.

Clinical Examination .

oung man in perfect health, not anaemic.
T:m;eratfl'e and Pulse normal. 'No Iymph gland
enlargement, no other bony swellings.

spherical swelling 3" x 34" hard,

LocE:n?’r.‘ tahe }:;pper and lateral part on the left
e Pwhere it is soft, fixed to the bone, with well
iﬁnea porders in the upper and latera] aspects,

Supra-sternally by palpation the posterior surface-
of the manubrium is expanded. No signs of
pressure.

Thyroid, Kidneys, Prostate and Lungs—Normal,
Special and Loboratory Tests:

W.R. & Kahn's — Negative,

Urine — Normal, no Bence-Jones proteins.
Kidney function Tests — Normal.

Marrow Biopsy — Normal.

X-ray of Tumour — Manubrium Sterni.

Eroded anteriorly, posterior table expandad

X-ray of rest of skeleton — N.AD.

X-ray of Chest — Normal,

Serum Ca & P. — 10.3 mgm% and 3.4 mgm%.
{within normal limits),

Serum alkaline phosphalase — 4 units,

Serum proteins — 6,2 em%.

A.G. ratic — Normal.

Blood urea — 24 mgm%.

IV.P. — both Kidneys excreting the dye-
normally,

Biopsy of the tumour showed it to be a plasmo-
cytoma.

Treatment :

A course of Deep-X-Ray Exposures was given
and the tumour diminished slightly in size, but the-
result was not satisfactory.

Operation ;

Since the tumour was solitary, accessible and”

operable excision was done.

First the right clavicle inner 17 with right.

sterno-clavicular joint was divided. Right 1st and
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2nd costal cartiiopes wete divided 17 sway from
casto-sternal junction, the pleurs was mobilised
and the posterior extent of the tumour defined ;
next the left inner end of plavicle and Jeft Lst and
2nd costal cortilages were divided, The internal
marnrneTy  ariesies were doubly ligated in neck
and below Ind intereestal space, the Innominate
veins wers retracted owi of danger. The sterniim
was divided well helow the level of the tumour.
Wound clesed in layers.

Post-eperative  course  was uneyventful,  The
removal of both steroo-clavicwlar jaints &d not
weaken the functions of his superior extremivies,

Biopsy of the excised lumour confittned the
diagrosis.

Follow-up :

Sinte his discharge from the HMospital in Dctober
1952, the patient has been coming vegularly for hig
check up-

He is sartial in bealth, wine examination has
never shown  Bence-fones Pmi«ammia angd  his
latest X-ray examination nearly I years after s
net show any evidence of myelomategis,

Fig. 4,

Dnscugsion ann Revigw op
Literatuas

Willis {1941) has Biven g yaw
. ’ eview of )
cases {rom the Iteratuse. He ngqesieg

the following criteria in diagnpe: '
a .
oot EDOSing solitary

{1) Execlusion of the possibidlity that the

tumour s simply
E: ¥ the precursy
of wultiple disease. e o

{1} Confirmatioyy, of dlagnasis  hisga.
logically,

i1} Repeated' H-ray examination of
the entive skeleton 4 intervyls
and perindic testing of urine for

Hence-Janes Proteing  ymugt he
carried out,

Solitary tumours  differ from maltiple
wyeluna as they are of arger size ang the
order ol frequency of banes affectod ix
diflerent.  Femur, humerys, pelvis  and
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ine being more often than flat bones like
:?i::esiegﬁm, skull and face bones.

The other peint of difference is the ab-
sence of Bence~tones protein-uria in soli-
tary wanours. Willis has gone so far as to
suggest that Bence~fones profein-uria h::
evigence of multiplicity of disease and t
is true in the majority of vases. Stev»fn-t
and Taylor think thai Bence-Jones prote{m—
uria is only indicative of involvernent o ;
large volume of Bone marrow and Lum
haz shown the prasence of Bence»Jmn?s
proteins in cases of:" soli;ayy plas_mocymm,xs
of large size. {n his opinion their pras_enc?
in urine does not exelude the diagnosis o

solitary tumours.

inically in the case reports accepted as
au(t:l{‘e?ﬂcatyed {Table 1) there hasI beerz no
appearance of a generalised myelomatasis
during theic profonged follaw-up uptg gex:rf,
ral years—and although there is nobegz rm e
1imit of tune that must e!apse be o.de a
grawth can be declared soh;ary. tt,:e o‘g}
from generalised myelomatosis by h ie;ja-
sence of fresh tumour formation ;rs ) sibr;f
tive radiclogical examm::ﬂﬂ;n ;:5 ioi sigered

skeletary for 8 year r be
:::li;:::ile evidence in the majority of r;ﬁz::i
This is because most of the gene

myelomata appear within a few manths of
their solitary precocious precursor. In cases
which hove died the diagnosis of solitary
tumour has been based un negative findings
after coaplete necropey.

Maost pathalogists  feel ihat multiple
myelomatosis is 3 systemic disease of mudti.
focal arigin and in the course of the disease
a solitary tumour may precede the gene-
ralised involvercent by months and some-
times years, but Cutler, Buschke and Cap-
trill have argued that schitary  plasmo-
eytoma, like other tumonrs, can undergo
malignaney and give rise to metastasis,
accordingly benign ones can remain solitary
while those undergoing malignency praduce
generalised spread. This theory of a single
disease provess producing benign or solitary
lesions capable of malignant change, lucks
suppert histologically and in the mode of
spread and metastases. Whatever be the
significance of these academic arguments,
ane canvtot deny the clinical evidence of
solitary plasmocyioma and Willis, Cutler,
Goaotnick, Lumbh and Prosser all identify
this condition separately.

The 22 authenticated cases reported in
the literature are as under -

Taark [

Sita of Tumour No. of cases Author Pzﬁ;ﬁ?&%{aq Sex Y‘zgfs
e e ’%“W,
Femur
Upper sad 8 v Zdansky iazy F &%
Shatt 5 Marnin et al 1998 M 34
‘ Rogers 182%.30 F 6&

Harding & Kimbail 183z M 50
Raytishauer 183y F 81
Kirch 944 M 4R
Lomb & Prosser 4% uf £8

- ————
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) No. of ca Aut Year of
Site of Tumour 0. of cases uthor Publication ~ Sex );Aeffs
SPINE 5 Walthard 1954 M 55
Cutler et al 1036 M 52
Willis 1941 M 45
Lumb & Prosser 184849 M 12
Raven & Willis 1949 M 56
4 Cutl H )
Pelvis Excluding utler et a 19
Sacrum % “ 3
Leedham green ez al 1939 56
Cutler et al 15s8 —
Guotnick
wotnic 1945 M 48
—————
HUMERUS 4 Shaw 1523 M 29
Stewart & Taylor 1932 M 34
Waugh & Pesterneck 1939 M 4
Lumb 1950 M 43
TIBIA 1 Chesterman 1935 M 39
SKULL 1 Kaufman 1845 —
Total 2 7
CONCLUSIONS

1. This case was provisionally diagnosed
solitary plasmocytoma of manubrium-sterni
a rare site for this tumour (although com-
mon for multiple myeloma). The histologi-
cal evidence together with the absence Qf
Bence-Jones protein-uria and negative cli-
nical and radiological findings have con-
firmed the diagnosis.

2. The radiological appearance was not
characteristic in this case. There was ero-
sion of the anterior aspect and expansion of
the posterior table of the sternum. The two
main types of appearance radiologically
mentijoned are :—

(a) With marked bony destruction, well
defined and localised like osteo-

Ivtic sarcoma i
] + OF osteolytic t
carcinomatoyg metastasis. ype of

{b) Cystic type with
pearance, expand;
osteoclastomatous
3. In this case irradig
duce regression and rec
ingly surgical excision w

4. The diagnosis of its being 4
tumour stands in viey, of there
evidence of Beneralised

trabeculateq ap-
ng the cortex oy,
type.

tion gdigd net pro-

alcificatign accorgd-
as resorted tp,

salitary
being no

Summany

A case re

ort of solj
of bone ar g solitary PlaSmOcytuma

ising from manubrium.sterni is
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Surgical exision was done 3 years

giver. ; ient has remained
since then patient h :
:ﬁ?-mflldand free from manifestations of

generalised myelomatosis.
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EXPERIENCES WITH THE TREATMENT OF AN
ABDOMINAL AORTA WITH PARTICULA

EURYSMS OF THE

R
CASE TREATED BY LIGATION OF THE THomrhia CF, 1O A

THORACIC AORTA

by R. MAHADEVAN, Madras.

This is a review of eleven cases of aneu-
rysms of the proximal part of the abdomi-
nal aorta that were under my care, with a
detailed reference to ome of them treated
by proximal ligation of the thoracic aorta,
three weeks after an ineffective distal liga-
tion of both common iliac arteries.

Aneurysms of the abdominal aorta are
not commen, This is fortunate because it
is a serious malady with very poor prog-
nosis. Its treatment in spite of many recent
improvements remains very unsatisfactory.
In a series of 65 cases collected and report-
ed on, it was found that over 50%/ of the
cases died within a month of admission to
hospital (Croot, 1951) and the average
duration of life in saccular aneurysms of
the abdominal aorta is one year from the
appearance of symptoms (Croot, 1951).
Bigger's statistics (Bigger, 1940) show tnat
87'; die in less than one year after the on-
set of symptoms. As such, it is a depress-
ing subject to talk or write about. Never-
theless, as certain methods of treatment
seem to open up a way whereby success
may ultimately be achieved, I have thought
it worth while reviewing the eleven cases
that were under my care.

All the 11 cases occurred in the male and
the majority were between the ages of 35

and 50, the youngest being 25 and the
oldest 60.

Aneurysms of the abdominal worta can
be broadly classified into two distinet types,
viz. ‘upper’ abdominal or proximal type,
which is above the level of the origin of the
renal arteries and the ‘lower’ or disial
type, below this level. All the eleven cases
presented here happen to be of the proxi-
mal type.

The upper abdominal types are ofien
syphilitic in origin, cause vertebral erosion
and consequent severe back pain. Prognosis
on the whole is more serious in this than
in the distal type. The distal type is more

often arterioscleratic

. ) in origin -
bral ercsion is less - gin, and verte

mmon. Pain is th
fore a less m?:[ked feature and indeed r(i:;
any cases of thig t ha
lg«:?;ginsuec;ssfully treated, exci&;);gz ;:3
g of the gap by aortic graft being

more feasi
1053y, easible here, (D. Bakey and Cooley,

Blood W R
!.he eleven cases

Clinical feqtureg and diagnosig -

In a straj '
easy as the
epigastric region g

bresenting symptom and n
onvious, diagnosis may be o
may be treated ag i
peptic ulcer and the
sclerqtic aneurysins whe
prominent feature and v
uncommon, diagnesis m
easily missed. T,ogg of
a common feature iy
; _ ;

1%2?)5 of ';‘1111?5 a\l:rign:—,lgfl aorta (Blakemore,
;c::;i r1:1 th? cases dsecrj par:.*lrceu l:srlﬁml Ole'd
ficar ctfixl aot 1t was not then known. Thzlgm:
f came a_fter the importance of uim
.eatkl;lre was realised, did not com ln of
]tii-i tl.}t;c 0;11 being specifically agked 1::1:311 Uf
nGaSiL; :; ?dblost considerable weiéht D;::luy—
gran;l —-a)ab Ethﬂp?d by (1) a plair.) sk‘iZ-
gram — a mi ?5: of abdominal a.n(-u—
st e? some  caleification  in tl

\ , wley et al, 1953) and (2) tje
‘lﬁgoﬁep{flograms, particularly g \::'-;\:::
displaced brete}rls. as these ap¢ frequent!
T Mﬂrt € aneurysm (Rawley et a‘ii
ey ale Selcl):\ir, thesg investigmiun::
otharwise wit . Interference or

1]

In arierio-
T€ pain i not o
ertebral erosion is
ay be even more
weight is said 1o be
both types of aneu-

TREATMENT OF ANEURYSMS

This knowledge, to & certain extent influ-
ences the line of treatment that may have

to be adopted.

Diagnosis was cbvious in 9 out of the 11
cases. Of the remaining two, one was sent
in with a provisional diagnosis of’ carci-
noma of the stomach, as the patient’s main
complaint was pain after food and vomit-
ing. A lump, that was palpable in the epi-
gastrium was taken to be one of_ neoplasm
of the stomach. The other patient was a
young man of 25 years whose main com-
plaint was pain after food and so was sent
in as a case of peptic ulcer. What he hau
was an aneurysm of the upper abdominal
aorta in the region of the coeliac axis, pro-
bably of congenital origin. It was small in
size and was felt only on deep palpation.
An expansible pulsation, and a systolic
thrill and murmur were evident. An
exploratory laparotomy was suggested with
a view to finding the exact origin and ex-
tent, and performing excision if found
feasible. But he refused operation. He is
doing well and carrying on his work as a
railway ticket examiner, nearly ten years
after he was first seen. It is worth the
while pointing out that multiple aneurysms
may be present in some cases. Thus, in
two patients in the series (see below) a
routine skiagram of the chest showed that
they had a fairly large intra-thoracic aneu-
rysm also. They had no symptoms directly
referable to the thoracic aneurysm.

Treatment: 8 of the 11 cases were
treated by operation in one form or the
other. Of the three cases not operated on,
one was the case of congenital aneurysm
of coeliac-axis referred to above. Both the
other two cases had not only a large aneu-
rysm of the upper abdominal aorta. but
also a large aneurysm of the thoracic aorta,
involving the arch. They were unwilling
for any operation and even if they had been
willing, one wonders what operation could
at all have been done for them with any
prospect of success. It is however worth
noting, that one of these two patients is ac-
tive at his strenuous work as a dhobi, fully
two years after discharge from hospital,
keeping himself comforiable with opiates
in some form or other—mainly with heavy

5
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doses of morphia injections, twice or thrice
daily. Even when he reported to the hos-
pital first, he had eight years history of
pain in the abdomen, back and down the
legs. He too had been treated elsewhere
for some time as a case of peptic ulcer. His
W.R. was positive strong. The fate of the
other patient is not known.

Of the eight cases operated on, six were
treated by introduction of Colt's wire
alone. All except one of these cases
had immediate relief of pain, Indeed,
in almost all of them, the pain before ope-
ration was so great that several injections
of morphia had to be given every day, but
from the very evening of the operation this
was no longer required in the majority of
them. This dramatic relief is rather diffi-
cult to explain, but it is worth while
remembering that this benefit occurs. This
aspect deserves to be stressed, as treatment
by Colt's wire is becoming less popular and
finding fewer adherents, The method has
still a place in large saccular aneurysms of
the abdominal or thoracic aorta and its
main branches, where radical operations
may not be feasible for one reason cor
another. The operation is a relatively easy
one to perform and risks directly attri-
butable to the operation are little, As such,
the relief it affords should not be denied
to the patient. One of the patients had
considerable relief for six months though
the further course was mot known.
Another patient who is still in the
ward * has almost total absence of pain,
though before operation it was very
severe, His W.R. was positive strong and
he had massive doses of penicillin and Bis-
muth injections both before and after ope-

* This patient was since discharged from the hos-
pital. At the time of discharge he was free
from pain but he reported about 6 months
later eomplaining that mild pain had restarted
in the epigastrium and that it started about
2 months back. The aneurysm was however
smaller in size and harder, though expansile
pulsation was still evident. An aortogram
was now taken. It showed the aneurysm io
be much smaller, saccular and with a narrow
base, so much so0, the possibility of a resection
was seriously considered. The patient is now
under observation and has not so far consen—
ted for the operatiun. :
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Fig. 1.

Clinical photograph showing a large aneurysm
-of the abdominal aorta. It was protruding under
the anterior abdominal wall so tensely as if it
might burst at any moment.

ration. In two cases however, the aneu-
rysm ruptured while the patients were
-still in hospital — one 11 weeks after the
operation, and the other about a month
after aperation.

-CASE 1. (Fig. 1)

A'r‘r,eurysm _of upper abdomingl aorta treated
by imtroduction of Colt’s wire, followed by
Babcock's operation gn left erternal ilinc

artery and ligation of right ecommoen ilice
artery.

This patient aged 35 years had a large aneurysm
of the upper sbdominal aorta. A Colfs wire was
introduced on 12-6-50. This did not give any
relief worth mentioning. So, on 9%h  June
Babeock’s operation of arterio-venous anastomosis
was performed as follows: Through an incigion
sbove and parallel to Poupart’s ligament, the ex-
ternal iliac artery, ond vein were exposed, divi-
ded, the distal ends were closed and the heart
ends of the artery and vein anastoniosed. This
operation was followed by some relief of pain.
However the relief was very transitory.  The
aneurysm began to MCrease in size. So ap 14-7-50
{ie. three weeks after Babeoek's operation}, the

right common iliae arter: igatured

r . Y was ligat
intraperitoneal voute, By about 19%-50 thebimﬂ\r-
rysrrll{ &vas felt to be guite hard, pulsation less
;z:;re‘heand the pain less, However, 1 weeks
after hoursnperatlon, he was found dead in the

of the marnin i
ture of the aheurysm. & obviously due to rup-

The rationzle of Babeock” i i
;i < 5 Operalion -
lg&::g. E there ig a weak sr.n:tpe in the ::aﬂs l:?la
g ao.;n : bc:tlfz l."and tli tl}!‘e fow of water ig slowed
y Clon to the out Aow, th
Erit l?ul_ge. If on the other hand lhee \::fc;‘ckit;p:}
fow, f mlcreased by removal of the obstruction
e ‘ateral pressure on fhe walls of the tubing'

ot g A o,
i . In :
an arterio-vengus ﬁstu\ae i?me way, by creating

pressure in the aneurysmg] sac. n of lateral

there is tendeney for e Consequanily,
nlar
and  eventug) rupture. gement of the aneurysm

is operation h
found much favour but o e
. » S0me s
found it o be very usefyl, In 7 lc:;%eg?ss ?:s:c:
reported by Ranson (1947) there wag great reliet
of pain immediately after the i or

operation doing well and free
ﬁre of opinion that the opera
ut considering the beneRcial results i i
k obta
12 a method that should be considered m:frcl];erl"f
curative freatment is not possible ang palliation
of pain is all that is aimed at. Its impertance
all the ig‘reater because the operation 5
one to those familiar with the techni

! . TG U
suture. The abjection to the operal?o: gcfﬂr‘:wesssfc]:
be largely on the ground that it is in the nature
of creating an arteri fistula and arterint—
a serious condition.

l'lrum pain,  Some
tion g unjustified,

abilities disappeared though
However he began havi weh

nately had been missed duricni’gﬁ}ifrhldx “.“’f"'“?'
ficance of the hacking cough 1gp was nat l---hll‘l‘:m-
It was possibly due 16 4 slow leak from tht\t‘.l ised.
rysm resulting jn the effusion.  The g L ‘m(:l."
in the left shoulder region which the l;.:tr:c!ntn P
as alsn very h’klzly due [ ‘:;-;::
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jrritati i death
ritat the disphragm. The §udde_n

}::: ;{Niouls!}g due to rupture, possibly into the
left pleura. No post-mortém was allowed.

CASE 2. ;
Aneurysm of upper abdominal aorta treate
by ligatign of thoracic agrta, three weeks a.fcler
an ineffective ligation of both coemmon iliac
arteries.

An electrician, aged 32 was admitied in March
1952 for cpigastric pain of 8 _n:wnths duration.
Because of pain after food, vomiting apd lump in
the upper abdomen, this case was gent in, as men-
tioned earlier, with a tentative d}agnoslS of carci-
noma of the stomach. Investigations showed it to
be one of aneurysm of the proximal part of ‘Ehe
abdominal aorta, the palpable St‘velhng bexr?g
5 x 5”. Blood W.R. test was negative. At lapa-
rotomy on 21-3-52, a large aneurysm extending
from the diaphragmatic dome to 2" below level ot
wmbilicus was met with. It was adherent to the
under surface of the liver, looking, at first sight,
as if a tumour was arising from the under surface
of the liver. There were very large blaod vessels
all around and in the omentum, and possibly a
very good smastomosis had already been esta-
plished. Both common iliac arteries were liga-
tured tightly, with No. 5 silk. The left was liga~
tured in contimuity, the right one was divided be-

Fig. 2.

No. 2. Case of aneurysm of abdominal
0. .

; func-
Case ) < pyelogram showing good
aorta-f LTS: al‘:ied':\‘:!‘;"s.pyl"or further details see text.
tion @

Fig. 3.

Case No. 2. Microphotograph of section of
pancreas.

tween ligatures and the cul ends sutured up with
fine silk. This was followed by considerable relief
of pain. The swelling became quite hard and it
shrank in size. On 3-4-532, ie. two weeks after
the ligation, the swelling was 43" x 33" and there
was no obvious pulsation then. However, pulsa-
tion returned soon after and by 9-4-52 there was
definite expansile pulsation. Screening showed
the left dome of the diaphragm higher than the
right, In fact, it was even higher than the level
shown in a skiagram that had been taken a2 few
days earlier. The size of the ancurysm began
increasing and it looked as though rupture might
oceur at any moment. It wag therefore consi-
dered justifiable to try proximal ligation of the
thoracic acrta. A preliminary intravenous pyelo-
gram showed good function of both kidneys
(Fig. 2). On 11-4-52, the thoracic cavily was
entered through Bth left interspace. A healthy
portion of aorta above the aneurysm was chosen
for ligation and this was about 2" below the lower
part of the hilum of lung. Before ligation, the
aorta was kept compressed for two minutes to see
if any untoward effects developed. As none was
noticed, two ribbon tapes (cotton) onhe centimetre
broad were passed round it, pulled and held np
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1IN

Case No. 2. Microphotograph of sections of kidney, Iow and hj
) high pawer — .
gnlﬁﬂat]cna.

taut.  The pulsation in the aneurysm was aho-
lished but the thrill conld stil] be felt on direct
palpation. The ribbon tapes were tied as taut 83
possible and the knots were stitched in place with
silk to prevent their loosening. Even now the
thrill was felt, though pulsation was abolished.
The moment the asrts was ligatured the blood
pressure shot up to a systolic between 180 snd 229
and diastolic near 150 (BP, beiore operation was
13085} and the pulse rate shot up to 124 from
abaut 100,

Past-Operative Course :

The main trouble the patient had post-opers-
tively, was tecurrent attacks of severe headache.
Blood pressure was Yanging near 150 160. There
were No uttoward symptoms whntever referable
to ischaemia of the lowey limbs and this in spire
of the fect that both the common ilige grteries
also had been tied earlier. He wag passing urine
freely, daily outpat varying from 28 sunees to 42
ounces. Ths blood urea wag ranging between i
and 63 mepmo:. ’

The lecal pain became much less, and the aneu-
vysm became harder and smalier. The paipabie
size shrank dawa to that of 3 fennis ball, He was
progressing satisfactorily but on the 17th day aiter
operation (on 28-4~52) whijp walking up to the
bathroom developed severe abdaminai pain, began

severe headache and th Bone peliaf but he had
;:ectmn was done hOpinZ B.tl:. Was 150100, o
eadache.  Ahqyy, c reduce (4, Bp

U Bol intg 5 state of
after ligaturge of thor.;;.a_fa""s ater 11-5.55) 29 lia;.s;

AL some of 1he
possibility of acute pancreatitiis}! :Is Suggested the

units, thus confirming 1he 1S Was found 1y he 8Oy

urea at the time of death “?:ﬁségihty Ris bleod
At postmartem ont i '
possible} it wag [c(m ¥ partial bostmorteny  way

S not  clear,
4 he anepr}'.-sm.
cevity. The following  were the | rg;:vg:{ u;zc?l

14 45

Ligature -

The Jigature was i

. \ % intaer, -
C{ab]i‘ loosemng. Al the m(;?t"@;? x:da\ 1 appre-
passed botween the ligature ang 1hF; (;o;'u?:m;:lrfll >

TREATMENT OF ANEURYSMS OF THE ABDOMINAL AORTA 131

Pancreas :
aemorrhage arcund the pancreas,
wi'lt?le:es:ger;lus haematoma between tihhe layg;i
f the greater omentum, starting at thee ugfmce
* here the two layers separate to cover sl &1
of th creas. The haemorrhage had sleeped
%4 Etll::n connective tissue extention l_:etween the
algrl:]g of the pancreas. The pancreatic substance
:t.;e[fetsiid not show haemorrhage but sholwe'd lytmh;
ocytic infiltration in a few areas, replacing

acini (Fig. 3).

Kidneys : '

i d the kidneys were ﬁll_ed with
bng’tf t]'?;:esv::;llmwalls showed some thl.ckenu'lg
(onéestion of a few capillary loops in an oc:l:d-
si(:)?‘lal glomerulus); ah occasional  glomerulus

showed hyalinisation (Figs. 4 & 5}.

o h to the liver for som=
rhage into the ) )
d Tllf?rie:;)aifrghﬁ?rg th»:g capsule. The liver ff]us
-eah‘s ares were fattened and atrophie, Irregd'au:
lbr:and; of connective tissue were seen lss:lrrgit&n s::]!é:
small groups of liver cells ai'_n:i hesae il ;e ri{
throughout the liver. _Some o hese e peri-
rtal and were also infiltrated dy byn?l)'le ytes.
'?'?m liver lobules were compresse Y

morrhage.

Supra-renals :

Nil abnormal. "
ely
ces suggested that very lik
h’I‘heszasap:e ss;:?: leakage from the angturysfmblggg
:h:n:'etroperitoneal tissues‘;()t'l‘l:iggu::;‘lj ghoto lood
A . as .
o= “;::: t:i‘i‘i-etclfs ‘:::s: of death_, nor could it hz:;g
:;e?tself accounted for the hl'?m o{dsyhr:‘?:orﬁen e
i before death. . coul a
PaUer.'gu}t‘iE::g ecause for the term'mal _eventg. Perli-
mnmthe ressure of extravasation inta the b;‘;e -
haggreaticptissues brought a}albout scurrlerl :li‘lz;r 21c1t
e i otion. There was le;
ol S:'?dence of acute pancreatitis, ‘foal-
po:l -}:mt:eex were some clinical and biochemica
whic

evidences before death.
DiscuUssION

1 is i esting from sevgral
'_1"1'115 (Easeiew:s Iltn tii‘.r stategd that clamping
B e (l?a ;bové the level of the renal artef
tbe 1;01‘ ven so short a time as ten'mmute;,
s Org to irreversible ischaemic effects
may e tissues, particularly the spinal
pol varlo(;l Sirs cauda equina, ki(:,lneys.;, ete.
cord ar}t tements require revisan in the
'1_‘hese ; aother experiences (Elkin, 1940t).
.]S‘:g::ato guthors say that ligature of the aorta
¥ 3

above the region of the coeliac or renal
vessels cannot be tolerated as it jeopardises
the vitality of the intestines and kidneys
(Morton et al, 1944). The case presented
here shows that at any rate this is not true
in every case. Again Bigger says that “If
one of the essential vessels, such as supe-
rior mesenteric comes off from the aneu-
rysmal sac, it seems obvious that complete
proximal ligation of the aorta is worse than
useless” (Elkin, 1940). This again is not
necessarily correct. For, in the case
reported here, even after ligation of the
thoracic aorta, kidney function was good.
There was no obvious ischaemic symptoms
in the lower limbs even though the thoracie
aorta and both the common iliacs earlier,
had been tied. At no time did he complain
of pain in the limbs and he was able to
walk about in the wards. Whether, if he
had been allowed to walk long distances he
would have found it difficult, it is not pos-
sible to say now. The aneurysm had shrunk
in size and become harder after the opera-
tion.

Since the days of Sir Astley Cooper who
first ligatured the abdominal aorta in 1817,
only 37 cases have been so far reported
{De Takats and Marshall 1952) 8 having
lived more than 6 months and 18 dead in
less than 24 hours. Astley Cooper’s patient
lived 3 days. Croot (1951) says that there
are 5] instances of ligation in 46 patients
including the one case he reports,  From
1817 to 1920, 18 patients were operated on
(abdominal 16 and lower thoracic 2) by
occlusion of the abdominal aorta. None ol
these survived to leave the hospital
(Bigger, 1940). From 1920 to 1940, 7 of
the 12 patients in whom the aorta was com-
pletely or partially occluded, left the hos-
pital with improvement and one other pa-
tient lived 4} months (Bigger, 1940). By
1948, reports of 36 cases of partial or com.
plete ligation of abdominal aorta appear in
the literature with 12 of these cases suc-
cessful (Cooper et al, 1948). These authors
add another case of successful ligation and
excision of a portion of the abdominal aorta
just above the iliac bifurcation, for a
metaliec embolus from the heart, which had
been held up just above the bifureation.
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Matas had successfully ligated the abdomi-
nal aorta as early as April 1923 (Matas).
The ligature was applied just below the
inferior mesenteric artery for aneurysm of
the distal aorta involving the common iliac
also. The patient lived 17 months and 9
days after operation. Death was due to
pulmonary tuberculosis. The aneurysm had
shrunk very much in size and the patient
was free from any symptoms referable to
the aneurysm three months hefore death,

But, these were all ligations of the abdo-
minal aorta for aneurysms below the level
of the renal artery. Only 3 cases have been
treated by tackling thoracic aorte for upper
abdominal aneurysm (case report 8, 9 and
24 of Croot’s, 1951). In case 8 (in Croot’s
article) one of leuteic aneurysm above the
coeliae axis, the thoracic aorta was opened
and a plug of fascia lata stitched in place.
In case 9, the thoracic aorta was divided
between ligatures. In case 24, the thoracic
aorta was practically occluded by an alu-
minium band. The results were unsatis-
factory. All the three patients died, the
first, 12 hours after operation due to infer-
nal haemorrhage, the 2nd 13 hours later
due to shock and the 3rd due to acute dila-
tation of the stomach on the 9th day. The
case reported here seems to be the 4th case
of ligation of the thoracic aorta and he
lived for 20 days after operation.

Ligature of the thoracic aorta for aneu-
rysm of the upper abdominal aorta, and for
the matter of that, ligation of the upper
abdominal aorta for aneurysm involving
the distal part, have very very rarely been
done, mainly because of the fear of possible
interference with the function of the kid-
neys, spinal cord, or the bowe!l and so forth.
However, the case recorded here shows,
shat in selected cases renal function is re-
tained even after lization of the thoracic
aorta. There was no interference with the
bowel or spinal cord. Obviously it depends
on the amount of collateral circulation that
Las formed around the aneurysm and pos-
sibly also, on whether important vessels
like the superior mesenteric or renal arte-
ries are blocked by clots in the aneurysm
or not.

th’I‘thethimpoFtapt inference from all these is
ma‘f llere 15 increasing possibility of suc

sstully  operating on y inal
aneurysms, which so far hg\?: rbe;:)d e(:?cipal
successful treatment. Thig has been iy
(?ullarly furthered by the knowledge tiFatrh-
se ected cases the function of vital ora m‘
i{, not  significantly impaired ey gfa or
igation of the thoraei by

Aneurysms below t
artery lend themselhe level of the renal

grafting more easi];.es }E:(:’eg)(c;ion and
z;xtendmg Into the common iliac eu?yb',ns
ave been successfully resecteq (-'illtene_s
nuity of cireulation restored ([a)n St
and others, 1953). e method i Bakey
successfully adopted in aneurys as been
upper abdominal aorts ysm of the

case (De Bakey et al, Elli}s;?;)at least in one

Less spectacular me i
tion into the aneurysms of | fo - pduc-
- 0 i i
Wl;gl of steel or brass, th;:)%l;}c:ﬁ: of fhin
ﬁe e.  As much as 700 feet of wiresim?l
een used in one syuch case su falle
(Rob, 1954). ceessfully-

The a5S] .
rent through the Wr':re i:llg Of electnc cur-

thods are,

. . t
moting formation of clots in e res 0. PTO
sidered to be of jgyle practi 15 con-
Cellophane leal wvalue,

containin i
(.the constituent respfnSig]lgetgi I;\hOS_ph_ate
tive effects produced) has bee the irrita-
wrap these aneurysms, or ag o used to
ribbon ligature to contrg] blooda e ximal
an apron over the weak spotg ofﬂ?]:m

rysm. This type of cellophane progu -
marked irritation followed 1 ﬁbpr‘_’duces
contracture, resulting in a,;re]-mms-ls and
symptoms, sometimes marked em:af:on of
tantamount te a cure (Harrisg to be
Chandy, 1943). Berman and h S00 2nd
have_ suggested the injection of aas%olc lates
n{ dicetyl phosphate (0.9 in 1-50 ution
This has distinet advantages onrotl}Y e oil).
nique of wrapping, in that it permif.t?-c h-
pler and sa}fer placement of the s 15 -
substance in contact with g]] Su(;‘erosmg
the aneurysm. It may slaces of

e ; )
passing, that follow-up of cas?sen\:,ﬁ:f: tlm
e

" {function of
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membrane has been used does not seem to
show satisfactory results.

SumMmARY & CONCLUSION

r abdominal aneurysms, almost
all,(lhagg I:; far eluded successful surgif:al
treatment. It is reasonable to say t:hat with
increasing knowledge of the various fac-
tors concerned the majority of upper abdo-
minal aneurysms will become amenable to

surgery.

A case of aneurysm of the upper
abc(li)minal aorta treated by prox‘lmal liga-
tion of the thoracic aorta is detallled. The
patient lived 20 days after operation. There
was no evidence of ischaemia of the lower
limbs, despite the fact that both the com-
iliac arteries also ‘hal"i l'_:?en tvll‘i(i.l ;

. thoracic ligation. X
weels plé?fri‘dte(:'ufzeof interference with tie
o spinal cord, kidneys or the
bowel. Death was possibly due to acute
pancreatitis, brought on by extren:ﬁ pres:
<ure due to leakage of blood from jft 1:315'
:I.el'ior wall of the ani‘::ys‘r:?iz;lics;c.and bi(,&.

0 .y
r?lte ié:freev‘;éil:cei of acute pa}ncl'_e;altlt1::t
crie;!; to death. Treatment by 1.1galtmn of
fhoracic aorta for upper a}bdomfma ki[éi:;
rysm in three other cases 18 éo a'li‘ Jknown
and all the three died soon atter. t?ad s
reported here is the 4th to be tre_ell)l thi
Jigation of thoracic aorta and pols~_,31 t‘{m e
only one treated with a prior ligat
both common jliac arteries also.

mon

treated by a cor_nbina-
tion of Colt’s wire, Babcock’s operatmrll. on
he left external iliac artery _gnd the iga-
o Ef the right common iliac artery is
ture_lod The rationale of Babcqcks ope-
dete eié discussed. This operation has a
Eﬁi?r?ct field of usefulness in (_:]z;]ses ff]hfﬁi
i i not possible.
radlca]sgf izité:él Sita;‘lzs beeﬂ adopted it has
fov cadistinct relief from pain for several
glvert}hs For this alone, it dEE":EI‘VES to be
:::g:e fI:equently adopted than is at present

the case.

(3) Another case

i kable
cases received remari
begi%icisa(im:ﬁects in the shape of relief of

pain by introduction of Colt's wire. This
method is becoming less popular and get-
ting out of fashion so to say and has few
adherents to-day. In selected cases, how-
ever, it is very useful. Relief from pain
for at least 8 months in one and 8§ months
in another case occurred in the series
reported here.

(5) A review is made of the literature
of cases treated by ligation of the abdomi-
nal aorta from the time Sir Astley Cooper
first did it in 1817.

My thanks are dus to Dr. Natarajan, Lecturer
in Pathology, Stanley Medical College and
Dr. G. S. Viswanathan, Professor of Pathology,
Madras Medical College for help in the study of the
post-mortem specimen and to Dr. A, N. K. Menon,
Radiclogist, Stanley Hospital, for the reprints of
skiagrams.

BIBLIOGRAPHY
1. Bigger, I. A.: The surgical treatinent of
aneurysm of abdominal aorta — Review

of the literature and report of 2 cases, one
apparently scecessful. Ann, Surg. 112:
879-894, 1940.

2. Biakemore, Arthur H.: The clinical behavi-
our of arterio-sclerotic aneurysm of the
abdominal aorta — A rational therapy.
Ann., Surg. 126; 195-207, 1947,

Cooper, F. W. (Jr.}, Harris, M. H. and Kahn,
J. W.: Ligature and division of the abd.
aorta for metallic embolus from the heart.
Ann. Surg. 127: 1-11, 1943

&2

4. Croot, H. J.: Ligation of the aorta and the
use of cellophane for abd. aneurysm. Brit.
J. Surg. 38: 432-442, 1951.

5. De Bakey Michael, E. and Cooley Denton, A.:
Surgical treatment of aneurysm of abdo-
minal aorta by resection and restoration
of continuity with homograft, Surg,
Gynec. & Obst. 97: 257-266, 1953.

6. De Takats, G. and Marshall.: Surgical treat-
ment of artero sclerotic aneurysms of the
abdominal aorta. Arch. Surg. 64: 307-
319, 1952.

7. De Takats, G. and Reynolds, J. T.: The sur-
gical treatment of aneurysms of the aorta.
Surgery. 21: 443-454, 1947,

8. Elkin, D. C.: Aneurysm of abdaominal aorta

— treatment by ligation. Ann Surg,
112 : B95-908, 1940.



134 THE INDIAN JOURNAL OF SURGERY

9. Fletcher, A. G. and Ranbhire, M. P.: Aneu-
rysm of the abdominal aorta, Treatment
by formation of an iliac artero-venous
fistula (Babcock’s operation). Jour. Ind.
iMed. Association. 23: 300-301, 1954,

10. Lam, et al.: Resection of descending thoracic
aorta for aneurysm. Ann. Surg. 134: 743-
752, 1951.

11. Matas Rudolf.: Aneurysm of the abdominal
aorta and its bifurfaction into the common
iltac arteries. Ann. Surg. 112: 909-922,
1940,

12, Morton, J. J et al igati
, oL L:  Ligat i

aorta for aneurysm. Ifnnl.o gu:f ali:?mmal

463, 1944, & 19 1

13. Ranson, F, T.. B ' i
som. aneurysm.abcnf::ilf_s operation for thg-

M J 2: 692, 1947
14. Rawley, M. and Perick, : Treatment of aney-

rysm of the greut A

ClL N. America, nvfsﬁ_blwli l;;% Surg.
15. Rob, C. G. - Arter; ! .

RCS.14: Sootp, 195"V Ann. o
—_— 7

Received for publication gy 20-10-55

CONGENITAL ABSENCE OF THE GALLBLADDER*
(A Case Report)
by Y. V. SACHDEVA and R. L. MANCHANDA, Amritsar.

Congenital absence of the gallbladder is
so rare that even a single case appears to
be worth reporting. It is the firsi case we
have come across during the last 15 years.

CASE REPORT

D. male aged 45 years, school teacher by pro-
festi?n was agmitted on 29-2-1952 in_the medm:_al
wards of V. J. Hospital, Amritsar, with a provi-
cional diagnosis of infective hepatitis.  During a
periad of about ten months prior to hosglt:ahsauon
he had jaundice of varying intensity, biliousness,
constipaiion with clay coloured stools and high
coloured urine, He alse had itching all over the
body for a week before admission.

His illness began in April 1851 with intermittent
high fever coming on with chills lasting for 10
days. Anorexia and painless jaundice appeared
3 days after. In June 1951, he had the first aitack
of pain in the epigastrium radiating to the back,
to the right shoulder and upwards to the lower
sternal region. It had no relationship to meals.
The pain was intermittent and increased in inten-
sity once daily either at about 4 pm. or 2 am.
Nausea and vomiting were followed by a partial
relief.

In July 1951 the pain abated and the yeliow
colouration of the sclera and skin faded consi-
derably. The patient remained free from symptoms
for about two months when attacks of severe
colicky pain in the epigastrium returned with an
increase in jaundice. Since then, the pain and
jaundice have been fluctuating in their intensiiy
with periods of incomplete remissions till the time
of admission. The attacks lasting for two to five
hours were reported at intervals of 4—5 days.

Past history revealed that he had continuous
fever in 1931 followed by jaundice lasting for three
to four months.

FPhysical examination :

The patient was a moderately built individual
who was markedly jaundiced. Pulse, temperature,
respiration and blood pressure were within normal
limits. Sclerae were yellow. Examination of the
heart and lungs revealed no abnormality, The
abdomen was soft, but on deep palpation tender-
ness could be elicited in the epigastrium and the
adjacent part of the right hypochondrium. There
was no palpable mass or rigidity. The liver showed

* From the Department of Clinical Surgery, Medi-
cal College, Amritsar,

6

an enlargement of about four fingers below the
costal margin and was sofi. Spleen was not
palpable.

Radiological eramination ;

Plain skiagram failed to reveal a radiopague
shadow in the gallbladder area. On chalecysto-
graphy the gallbladder could not be visualized. A
barium meal study of the upper gastro-intestinal
tract also did not reveal any abnormality. The
diagnosis of a non-functioning galibladder was,
therefore, arrived at.

Laboratory examination :

Blood: Total erythrocytes 3.55 million, haemo-
globin 68%, total white cells 8200 with polymorphs
62g%, lymphocytes 31%, large mononuclear 1% and
eosinophils 69. Meinicki Reaction and V.D.R.L.
tests were negative,

Urine : Repealed urine examinations showed the
presence of bile salts and bile pigmenis.

Stools: Many cysts of lodamoeba butschilii and
E. histolytica and E. ccli were round in the stouls.
No blood or mucus, however, could be detected.

Needle-biopsy study of the liver:

Showed no abnormality of lobular architecture
or the parenchymal cells. There was dilatation of
bile capillaries and some of them contained bile
thrombi. There was no definite histological evi-
dence of damage to parenchymai tissue. Appear-
ances were suggestive of an cobstructive leston of
the biliary passages.

Composite liver funetion study:

(i) Van den Bergh's test revealed immediate
direct reaction. Serum bilirubin 1.7 mgmj
100 ec.e. (Normal .1 to 1.0 mgiitd c.c.)
(i) Thymeol test: + + (Normal 4 ).

(ili) Caphalin cholestrol flocculation test: + + +
(Normal + + ).

(iv) Serum cholestrol: —230 mgm|100 c.c. (Nor-
mal 155-225 mgm.).

(v) Prothrombin Index 100 percent {Normai).

Patient was receiving Vitamin K parente—
rally,

The ahove study revealed an obstruclion in hili-
ary passages with a moderate degree of hepatic
parenchymal dysfunction which appeared to be
secondary to the former.

With a provisional disgnosis of obstruction to
the common bile duct a laparotomy was performed
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on 9-4-52 under high spinal anaesthesia. Abdomen
was apened through a German's? incision.

The stomach was normal. The antero-superior
surface of the Ist part of the duodenum was adhe-
rent to the under surface of the liver in the
region where gallbladder normally should have
been present by a bloodless fibrous membrane
which had a right free border. Tracing medially,
this membrane fused with the lesser omentum
which the former overlapped for about a ¢m. The
bile duct was present behind the medial part of
this membrane. The membrane was divided and
duodenum mobilized. The undersurface of the
liver was exposed and the region of the gall-
bladder explared. Careful inspection of the e-
inferior surface of the liver falled to reveal a gail-
bladder. As there was no cystic duct the possi-
bility of a buried gallbladder in the liver was ex-
cluded. Foramen of Winslow was found to be
obliterated. The head of the pancreas appeared
to be normal. The common hepatic duct was
about three times its normal size. No stone was
palpable in the biliary passages including the
ampulla of Vater. There was no indication of a
rudimentary eystic duct either. The common ducy
was incised and explored with a sound but ng
stone could be felt in the hepatic, common bile
ducts or the ampulla of Vater. A malleahle sound
was then passed through the ampulla of Vater 1y
demonstrate its patency. The duct was drained
with a soft rubber catheter. The wound was
closed in layers after placing a soft rubber drai-
hage tube at the site of foramen of Winslow and
braught out through a separate stab wound. a
subsequent cholangiogram showed the patency of
the hepatic and common bile ducts without any
cbstruction at the ampulla of Vater. N cyslic
duct  or Intra-hepatic gallbladder could be
visualigsed,

Post-operative course was uneventful, The pa-
uent was discharged on 29¢-4-1953,

Drscussion
Aeticlogy :

Congenital absence of the gallhladder,
like any other part of the body, may he
due to its non-differentiation consequent iy
inadequate (or absence of) inductive infl,.
ence. According to Strester!s the organ
which has originally developed may under-
go disappearance subsequently on account
of some inherent genetic deficiency or
interference with its blood supply. Tt will,
however, be difficult to ascertain which of
the two causes have operated in a parti-
cular case.

The hepatic rudiment arises as g small
bud or diverticulum from the entoderm at

the junction of the foregut with the midgut
at the 14 somite stage (Hamilten, Boyd and
Mossman) ¢, Thig diverticulum extends into
the septum  transversum and divides jinto
right and left branches which by further
repeated divisions and subsequent invasion
of wtfellme and umbilical veins give rise (o
hepatic parenchyma. Below the junction
of thp two hepatic ducts the original hepa-
tic diverticulum gives origin to another out-
growth, The distal part of this outgrowth
becomes distinetly saccular and forms the
gallbladder, wheregs the narrow proximal
portion of the outgrowth gives rise to the
cystic duct. In case the galibladder diverti-
culum .does not arise, it will result in its
congenital absence which may be associated
with other anomalies of the biliary systemn.
It is nteresting (o note that the gallbladder

is absent jn certain mammal
mals, e.g. the deer,
rai, elephant ang horse, € :

:ent case did not appear to be nintfli\:m‘r)r:z-
ory in nature. A sgimi ST :
been deseribed in tlTelaZa;;:u‘-zﬁged hli::
Villareal? zpq Rains'2. It g difficult 1o
understand the significance of this mem.
brane.’ It may have something 10 do with
agenesis of the gallbladder. According to
Waugh!®  thig membrane way possibly 2

mesogastrium, in the

part of the ventral
layers of which the gallbladder developn.

Incidence .

Courvoisiert collected 25 cases of con-
genital absence of the gallbladder from the
literature, Bower! similarly found reporis
on 31 cases, According to him the first case
was recorded by Bergman as early as 1761,
Dixon and Lichtman® reviewed the reports
on 350 cases since 1900, They alse found
10 additional instances in the records of the
Mayo-clinic. In 1947 Latimer, Mendez and
Hage'® reviewed the literature on 71 simi-
lar cases and presented three additional
instances from their own records, Similar
isolated instances of congenital absence of
the galibladder have been reported by
Villareal'?, Sharpe's, Labhe & Peltigrews’,

Schmorel?, Rains!2, Pascaul and Oljver??,
and Caylor®.
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soidence of congenital & :
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having ] is of eongenital absence o
almost impossible. There
mpiom refcerrable fu this
ly. When cholecystographic stzz.u:iue»sf
B { a galibladder the diagnosis 0

fail to YEER sfibladder is  wenevally
nonfuﬁ':%:?;?eg agdiagnosis is wade eertzciim,
Txadeiﬁreﬁence of intrahepatic galibladder
the S

hould always be ruled adt hy s retrograde

olangiography. _
chh cause of jpundice o iour c;se;séyf::é
93 rathee 2 bafling groblem. {r e
senied yhrombi in the section of need:
of h;!zars} liver suggested an extrahepatic
biopsy 9 ™ Afver correlating the clinieal
ahstwmwl:«f soevcial wpvestigations, the oty
im’g?;‘;:;\ ome could arvive at was that
cohd

was @b intermittent  ohstruction
theve

ibly due to @ zalistone in the bile duet
=

i 1 of
o ’ slipped out during one ©
that “;:g:i :ac::cks. The 1;>"s\t1en‘§dml t}'am:
the £50 pgical side had only residua giaun
fer to “:h some enlargement of the n}vf-:::
d‘ic? h“'iﬁqappﬁamd completely during his
:’;2:? in ;y;e surgical wards.

SusIMARY

. .
sneenital absence of gal
N casewi?;ag;mfﬁy assoviated amma}xes
béaff: %iiiary system has bebn presenied.
iy
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AN UNUSUAL CASE OF DIAPHRAGMATIC HERNIA
(A Case Report)
by J. A. THOMPSON WELLS, Ajmer*

Diaphragmatic hernias may best he
classified as Congenital and Acquired.

Congenital :

Congenital hernias usually occur on the
left side and there are three common open-
ings through which the ahdominal organs
may enter the chest.

(1) The oesophageal hiatus.
(2} The Foramen of Morgagni.

(3) The pleuroperitoneal sinus or the
Foramen of Bochdalek.

Acquired hernias are usually the result
of an injury causing a rupture of the
diaphragm and so are not localized to any
particular site,

This case report is presented as it is felt
that there are two unusual and interesting
features.

(1) The age of the patient.

(2) The large extent of the hernialion,

CASE REFORT

RS.S. Hospital No. 3760. Date of Admission:
24-10-33.

This 28 year old male was referred to this insti-
tution for the treatment of Pulmonary Tuber-
culosis.

His main camplaint was that from childhood he
had always had vague abdeminal pains especially
marked over the left hypochondriumm. He would
oceasionally have attacks of diarrhoea and sone-
times his stools would have blond and mucus in
them. He had been (reated for dysentery more
than once. At times he would have attacks of
nausea with acid eructations, but he had never
had a haematemesis. He complained of some diti-
culty in passing flatus and became dyspnoeic if he
did not pass flatus for SOMe time.  There was no
dysproaa after food. A significant statement was
that he often heard a purgling noise in his left
chest.

* Thoracic Surgeot ?f the Madar Union Sanato.
rium, [fadar. Ajmer.

There  wer
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Physical examinatj
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Fig. 1-a.
Fig. 1-a.
Fig. 1-b. Barium meal

Fig. I-h. Fig. 1-c.
K-ray of the chest showing extensive cystic areay in the left Jung
sdministered three hours helore this film was taken which

reveals the small intestine to be lying in the left thoracic cavity.

Fig. 1-c. Barium enema — Th

i tion well and was
tient stood the opera d ¥
'ihﬁrﬁ:dleto the wa:d it good general condition
His posl—aperative course was ma:lreéi tgyg:;‘t:-li::
dilation of his stamach which responde e
suction after 48 hours. His wour:he caled et
primum and he was discharged on

operative day.

DiscUsSsION

It is evident from the opsrativfhh?g;?ﬁz
ot urred in ihe

that the herniation oce tation of the

‘ [} k. The ro
prior to the 12t]ﬂa(::efn the 10th week and

midgut (e ¥ lie in its usual position
i f coming to e 3n

!ns:lizdrioght {ljac fossa the colon ent_e;l-egi ;}l:z
“111 ¢ through the pleuro-pent%g%a sinus
cngscame to Jie in the chest. : ltsh :ileo-
ax lain the presence of thed.co Or;d te e
e pal sunction, the appendix zl.t'. Jarge
caecth {)f the small intestine all gmg i he
:e?tgthoracic cavity. This would a ?Dt g:p laé n
ti rudimentary development o

2

lower lobe.

it is amazing
minal organs cou

hdo-
{ so many of the abd
“}]j remain in the chest for

e colon is seen lying m the left chest,

so long without causing any serious symp-
toms, as such a large herniation usually
causes symptoms especially cyancsis and
dyspnoea soon after birth and often an
emergency thoracotomy is needed te reduce
ihe hernia in an attempt to save the infant’s

life,

SuMmMARY

1. A case of diaphragmatic hernia is
presented.

2. The case is Iinteresting from the
standpoint of the age of the patient and the
paucity of symptoms. No history of a diffi-
cult babyhood could be elicited and no his-
tory of cyanosis during early life obtained.

3. The hernia was a large one including
the colon except for its descending compo-
gent, the ileocaecal junction, the appendix,
the spleen and a large segment of the small
bowel.
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MALIGNANT SYNOVIOMA INVADING THE 1ig
* ADAMANTINOMA OF THE m$ SMuLaTING

(A Case Report)
by MTS. Vt C. ANGULI, Mad»ras‘

A woman aged 40 years first attended the Gov-
ernment General Hospital, Madras in 1953, com-
plaining of pain and swelling in the middle of the
left leg for nearly ten months, following a trivial
fall, a few weeks previously. According to her
statement, several operations had been performed
at diffcrent hospitals, At the out-patient depart-
ment of this hospital a clinical diagnosis of chro-
nic ostecmyelitis was made. X-ray examination
showed an area of cystic rarefaction (Fig. 1) in
the middie of the tibia. At operation, the greyish
contents were curetted out and on histological
examineation, a report of adamantinoma was made.
A subsequent detailed study of the sections, how-
ever, revealed that it was a well diffcrentiated
fibrosarcema, with synovial differentiation. Since
the patient refused further treatment, she was dis-
charged from the hospital at her reguest, against
medical advice.

Mieroscopic description of the tumour:

The tumour tissue proper consists of cellular
masses of stellate and spindle cells (Fig. 2) show-
ing an occasional tendency to peripheral palisad-
ing, and lying amidst simple connective tissue
made up of both fine and dense collagen filres.
In some areas, the cell nuclei are larger and mare
rounded with a homogenous intercellular mairix,
resembling osteoid tissue. These larger accumula-
tions of cells offer some resemblance to the anas-
tomosing cellular sheets and cords of rodent uleer
and hence the first diagnosis of adagmantinoma was
made on the superficial similarity in morphologi-
cal pattern.

In these and other areas, numerous small and
large cavities are present which are lined by cells
of varied type (Figs. 3 and 4). The lumina of
these cavities contain loose cells, debris and
R.BCs. Some of the lining cells are Aatten=d, like
endothelium, some are cuboidal and others almost
columnar. These cells are of irvegular size and
shape, lying at different [evels in relation to the
cavity (Fig. 5} and they extend inta the surround-
ing stroma in different directions. In additior,
there are tubular clelis lined by pleomorphic
densely staining synovial endothelium like ceils
(Fig. B) with papillary prajections, lying in areas
of compactly packed spindle cells. Structures
rosembling  synovial villi — lined in places by
several layers of cells (Fig. 7 and 8} are seen
within some of the cavities. An occasional whorled
arrangement in the midst of sarcomatous areds is
seen — giving an impression of an epithelial pear

(Fig. 9). However i
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Fig. 1,
A rarefied cystic area in the middle of the {ib
¢ iibig,
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Fig. 3.
Fig. 2. o basal cell Several cavities lined by one or more layers of
Branching groups of cells m‘:ﬁd cavi:i:ﬁs- cells, containing free cells, ranular debris, ete,
c]u.:!ps. with three o A ogenous hyaline Gx 160)
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Fig. 6.
Prominent clefts with papillary projections lined Str Fig. 7
N b N uct . - O
by synovial like cells, lying amidst densely free alr::t;lr":’B resembling synovial il

S0me projeetin some lying

grouped spindle cells. {(x 160) (x 160)

2 into cavitjes,

Fig, 8.
Same as Fig. 7. The
by several layers of cell

villous structure is lined

S (x 540)

MALIGNANT

Fig. 9.
cellular sarcomatous area with formation
th:or:seudo epithelial cell mest. (x 220)

i _ He has shown from the clinical
zligigglgons and from the available photo-
micrographs of such reported tumours that
they may be equally well synovial sarco-
mas, He objects to the recognition of ada-
mantinoma of the tibia as a separate entity.

The so-called adamantinomas of the tibia
reported in the literature are few. Thirty
two cases have been reported so far (Fischer
1913). Petrov and Glassnow (1933), Doc-
kerty and Mayerding, Halpert and Dohr_en
(1947), Mefly and Northrup (1947),
Mangalik & Mehrotra  (1951-52), Hicks
(1954), and Lederer _and Sinclair (1954).
If the endothelial origin of suoh a tumour
with synovial differentiation is accepted,
the above case warrants reporting as the
thirty third case.
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SUMMARY

One case of synovial sarcoma of the tibia
has been briefly described. The resem-
blance to the so-called adamantinoma of the
tibia is discussed briefly. Stress is laid on
the fact that these tumours are primarily
endothelial in origin with synovial differ-
entiation.

ACKNOWLEDGEMENT

My grateful thanks are due to Dr. D. Govinda
Reddy, Principal and Professor of Pathology,
Andhra Medical College, Visakhapatnam for his
help in the study of the case. Tt is my pleasant
duty to thank Mr, T. Govindarajan, the Chief
Technician and Mr. Rajayya, the Artist, from the
Dept. of Pathology, Madras Medical College for
their jnvaluable help,

REFERENCES

1. Dockerty, M. B. and Meyerding, H. W. (1942):
J. Amer, Med. Assc. CXIX, 932

2. Fischer, B. (1813): Quoted by Willis and
others.

o

Halpert, B. and Dohn, H. P. {1947): Arch.
Path. Xliii, 313.

4. Hicks, J. D. (1954): J. Path. & Bact. LXVII,
151.

5. Lederer, H. and Sinclair, A. J. (1954): J. of
Path. & Bact. LXVIII, 163,

6. Mangalik, V. 5. and Mehrotra, R. M. L. (1951-
52): Brit. J. Surg. XXXIX, 429.

7. Meffley, W. H. and Northrup, S. W. (1947):
J. International Coll. Surg. X, 201,

8. Petrov, N. and Glasunow, M. (1933): Quoted
by Willis, Hicks and others.

3 Ryrie, B. J. (1932): Brit. Med. J. i, 1000.

10. willis, R. A. (1853): The Pathology of Tu-
mours, London, p. 280.

Received for publication on 2-10-"55.



BILATERAL ABNORMAL PERITO
RELATION TO THE FALsm TassaE v

by V. A, RAMAMURTHY, Madras,

In the course of routine dissection in the
Anatomy department of Stanley Medicgl
College, abnormal peritoneal fossae in rela.
tion to the false pelvis, g1Ving rise to inter-
nal herniae, were observed in one of the
cadavers,

There were bilateral, symmetrica] thick-
ened folds of peritoneum with free crescen-
tic borders forming the anterior walj of the
fossae. The fossae were directed upwards
and outwards. The posterior walls were
formed by the fasciae covering psoas major
and iliacus. The free crescentic folds were
observed to be extending from the front of
the body of the 3rd lumbar vertebra to the
crest of the ilium.

The terminal part of the descending colon
had herniated into the recess on the left
side and a portion of the caccum and ter-
minal part of ileum into the recess on the
right side.

Fig. 1,

Bilateral abnormal peritoneal fossae in relation
to the False Pelvis.

Observed to have a small

:’Il]l(llsmlar' belly and a long slender tendon
Was inserted at the highest point of the
UM, on either side, The long
. PSoas minor had lifted up the
fascia ang the peritoneum lining the pos-
to form a well mark-
. , ith a recess posterior
‘E?ng{-nzlp‘l):em-‘ai space for the formation of
oSt lﬁer'nlae. e recess was lined
toﬁeu lorly hy the posterior parietal peri-
fasciam over the iliacus muscle and s

The Pso i
48 ming . .
may ¥ muscle, when present

{Seib, 1954?SSOCiatEd with  abnormalities.
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FOREIGN BODIES IN THE STOMACH
by G. R, BHASKAR and D. BHASKARA REDDY, Visakhapatnan,
y . -
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CASE REPORT .
40 years, vultivaior by mcd-‘
i;ﬁf intg br. P Nt Rao sd'?aaggs
j i in, vomiting and Jauz-
e o ggg?;tr;; I:a!ient revealed suém@a}
d e Pl'—ewougthree occasions,  Soon after a %m;%
tenden e Camatose and died on 5-6-

X tient became L died
si‘s(g{:)rgaany investigation could be

Chief Mecropsy fndings (P.M. No 24851

-G 9% hours
ps: as condurted on 18-6 lS{'SS, ¢
fi;] (?l-ea{hw’fhe s?aljem autopsy fndings were:
a .

{1} Emaciated, thin ndividual.

{23y Qesaphagus showed no evidence ol trawma.

i bodies
3 tract showed no foreign
@ Rﬁwgf}:::yremarkabie changes.

ish § lour
i i €80 gms. greenish in co
w L;\;adr ;‘;’5{;5:? Jecomposiiion changes.

{5) Stamach contained the tollowing foreign

A Hindn Male
pation Was adm

badies :
{a} Four-anna piﬁ‘f:es .. 4{::
(b} Half-rupee coins ..

{0} Onerrupee coins

(d} Two-anna cains

(e} One-anna Coins

{f) Four-auna lead cqin

(g} Half-anna toins

(h) Quarter-anna coins
{Bhg)

(i) Quarier-anna coins .. 3
{Small}

B2 D s A B

Total Rs. 18-6-0
{j} Four lead pieces of printers type.

The coing were partly coated with murnid mate-
rial and some were black and others were green-
ish. The dependent part of the stomach showed
impressions of the coins. o eddition to the coins
there were four lead pisces m the stamach and an
uleer with undermined edges about 3 mm, dia-
meter was sitvated on the lesser CUrvAINTE Tear
the Cardia (Fig. 1). In general there way atraphy
of the mucous membrrane of the stomach, Rest of
the alimentary traet showed no foreign bodies or
any gross abnormality,

Qther organs ain eentributory,

Fig. 1.
Photograph  tlustrates the Stomach with ihe

colns.  An uleer is seen near the Cardiae end with
mmpressions of cains below the uleer.

CoMmMmENT

The stomach behaves differently towards
different foreign bodies in that it allows
certain objects to pass thraugh and retains
some others, In the case recorded all the
coins recovered were in the stomach. The
behaviour of the stomach in such candi-
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tions is not clearly understood. As the
history reveals the patient was a psycho-
pathic individual and might have swallowed
these foreign bodies during life.

Usually these people may not complain
of any symptoms except when associated
with complications. At the most they may
have pain in the epigastrium and a palpable
lump. Out line of the mass can be visua-
lised by barium meal examination and
when associated with ulcer notch can be
usually made out.

The association of hepatitis in this case
may be coincidental or the weight of the
coins might have dragged down the pylorus
and produced an obstruetive type of jaun-
dice. But unfortunately before investiga-
tion could be done, to establish the diag-
nosis the patient expired. How far lead by
absorption is responsible for production of
jaundice is difficult to say.

Gastric ulcers and intestinal obstruction
are the commonest complications in these
cases. Debakey! and Ochsner in their
review found 24.4 per cent of their cases
assaociated with gastric ulcer. Chont® found
7 out of his 9 cases having gastric ulcera-
tion. These ulcers are usually situated in
lesser curvature faraway from the pylorus
Oceasionally multiple ulcers have been
noted. These ulcers may heal by them-

selves  wh
en  one i .
Temoved, e foreign bodies are

SumMMARY

1. A

pieces recc?:ergtfi Sf reral ﬁoins b at

b : r9m the stomac

a p?y assoclated with jaundic clh -
1¢ ulcer is recorded ¢ and B

2. The ath .
hepatitis bathogenesis of gastric ulcer and

i
discussed, n the above case is briefly
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CAROTICO CAVERNOUS ANEURYSM
by S. P. SRIVASTAVA, Agra.

anywhere in 1€ % e eries
i in uxtaposition S50 1=
and tatin a\tv;re()und]can establish a direct
between the two dvessels.
i ition of the carotid artery
o 'pecullar bt sinus is the only p{lace
ithi jal cavity where such a
within the This phenomenon may

; occur. r \
lesion l'.'ill‘:l caneously especially in patients

i i follow head injury
f hypertension 0F it may
?vithygreacture base of skull. . ‘
The patient complained of a buzzing noise

; d of a train an
in the head hk? the Sgt:‘n 1 to be s ynchro-

There was exopthal-
ion of the eye pall.
al carotid artery is

intern o
f the in s mot be cucient

jgation ©
Lig t but it ma

trealmen 4
:Begive permanent relief of symptoms. In

icati { a silver clip
,e cases the application oL er ¢

i:e:}?ecinterna] carotid artery mtrac.:lal‘ually

oppusite the anterior clinoid process wi

required.

Dangers of ligature : e

diate — & defective blooc sUP-

I(A)m;;m:sult from advancing 3;ea1§,

3t{eriosclermsi.s, heart disease and a}n_a‘ mmci

Z;I abnormality of the circlf (:,5:1 V\hl_l:}b1 Tﬁe
i one 1s Iac with 1

after (0 hogfatil:;lequate cerebral circuia-

possibility
tion. .
__ Spreading thrombosis 15
& Delayed rd p:fter internal carotid

a very real haza

ligature and may cause

turbance of speeci: 1 et the
is reason it is essentia at th

eﬂig: o}h(;ompression of the mterngl ct:arotlic%

t should tried before ligature 1s

A or additional precaution

. As an :
unti?rl;:)il:'z!;y ligature should be applied fgr
zalf an hour which can be released at the

i i trouble.
slightest s1gn of )
To prevent the risk of thrombosis the

i h a way that
i hould be done 1t suc va}
filgle:}:;g tso jntima is reduced to @ minimuni.

hemiplegia or dis-

The case reported here was a middie
aged man with healthy arteries and normal
blood pressure.

The patient got fracture of the base of
skull due to a blow on the top of the head
where there was a linear scar running
transversely. The fracture line must have
passed through the middle fossa of the
skull causing injury to the internal carotid
artery probably in the carotid canal. The
patient gave a history of bleeding through
the ears at the time of head injury. Thus
the carotico-cavernous aneurysm started,
which first gave rise to symptoms of buzz-
ing noise in the head and later to pulsating
swelling in the orbit.

The pressure applied to the common
carotid artery for a minute or so did not
roduce any adverse symptoms, but gave
relief and hence ligation of the internal
carotid artery was decided upon.

After the operation except for a slight
diminution of vision for about 24 hours
which returned to normal there were no
cerebral complications afterwards.

His further progress will be watched
with interest.

CASE REPORT

Gajadhar, Hindu Male, Aged 40 years, Labourer
was admitted with the following complaints on
19-7-1955.

Complaints :

Puzzing noise in the head — 1 year. Throbbing
sensation in the left upper eye lid — 1 year. A
«welling above the left upper eye lid — 6 months.

Pyesent History !

The history of present illness dated back from
the time of the injury to the head. The patient
was struck one year back on the top of his head
with a pharsa. He was treated at a District Hos-
pital and the wound healed. Thereafter he felt a
buzzing noise like a machinery grind in the head
and a throbbing sensation in the left upper eye
lid. A swelling developed over the region of the
leit upper eye lid 6 months later., The swelling
did not incrase in size and remained stationary
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kb

Fig. 1.
Case of carctico-caverneus aneurysm with pul-
sating swelling in the left orbital region above the
upper eye lid

There was no pain or any disturbance of vision
The headache and buzzing in the head wmade his
life intolerable.

General Examination :

Middle aged man. Fairly built. Pulse -~ 76 mt.
Temp. — 93.2° F. B.P. — 130.80 mm. Hg.

Local Examination :

_Scalp — Sear of a healed incised wound on the
right parietal bone 34" long running obliquely,

Left eye lid — There was a swelling over the
left upper eye Hd of the size of ahaut 2" x 1”.

On pa_\lpation there was transmitted pulsaiion
éelttswhich was in concurrence with the heart
Bals.

There was slight protrusion of the eye ball also.
On compressing  the common carotid ariery
against the transverse process of 6th corvical ver-
tebra the pulsating swelling in the left eye lid
disappeared and there was complete disappearance
of the buzzing noise in the head,

Fig. 2

igature ;
The swelling i, theOer Internal  cpruud

Same case
artery. after 1

disappea i i b regi
noisg. red with relief of headac}::;a I“d ‘:::zzhm
ng

Treatment :

Patient wag oper.

novocain anaesthesi:md UPON on 8.8. 1955 unde
. r

done. The i i

done. pulsatian carotid 4

inunediately aftar v and the swelling di’?‘:? dwn;
Sappesry

plete relie] ; ligatuge
elief in the headache ;:::id éher? WS o
Patient complained of MZZING Hoise,

vision next day b
11
ere were ! he be
the operatign,

slight  diminue
Minution  f
Came H [
© neurclogica) syalnght afterwards.

3 Mptomy folluwmg
e
wound healed by first intentj

ion.

SUMMARY
1. The Causation of

aneurysm is dese ibed < Totico
vi O caverngys
ment and hazargs, along with iy lre:t}:

2. A report of
complete relief ofi case iy

given why I
the internal car had

_ S¥mpta * Tiamss
otid arter;f}s b} hgauon of
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MESOTHELIOMA OF THE PERITONEUM

pDY*, D. N. APPA RAO¥, Guntur and
b D'ﬁ'." ggASKARA REDDY¥, Visakhapatnam.

itoneum are

i tumours of the peri

nofr:::‘ﬁi;ayon. Some of the recorded ri;la::;

were metastatic deposits from r:thl:er nary
‘tuated elsewhere in the body, ;

i wth of the peritoneum.

B ot i f the pleura

mesotheliomas © ura.
Ref ?ﬁuﬁf and pericardium are‘ occasi;)nd
plel : ¢ with, The senior author! recorde
2 :tv n;e findings in a case of pleural mets}?;
th ?’p ya in 1950 and laid emphasis on ;
ierin be satisfied before a diagnosis 0
T el < made. These tumouwrs

helioma 18 d ‘ -
mets‘fiuusly remain silent and their pre
once y disclosed at a laparotomy of

is onl :
?teer::cripsy examinatiorn.
ofter; these tumo :
un:r::guntable effusions intc t}:ie ?:;;c:?;?:
r pleural cavities and repeated a pt fous
gf the fluid do not relieve the pattl;ege_ ahe
clinician invariably atmbmes'rheerecogni-
sions to tubercular causes. AR A
tion of neoplastic cells in the as;ias
tents offers the clue for diagnosis. L
ours vary in size from small Bt
u':llzz"»et:)u:;:e size of a walnut or hlg%%:'ewzi:
:.‘]hev e conglo;ner::;; ‘c‘::izsf:‘due tg’ faci
1 _ m
aul w?(:;?so;n‘dm;aeg:mrrhage apd are soit.
of oot lymorphic histologic picture very
f'I'};eugt:ﬂy encountered in these_tumourtshm
he. feld or section committed patho-
o Sa"?f. the past to confuse them with
logclisot?hc;iioma and perithelioma. The s?c:)ﬁl-
sgry deposits of serous cystadenpx:xal on foi
ovary in the peritopeum are mis owing or
mesothelioma _of the per;toneurg ving (9
the close similarity of the cystadeno

cells to that of mesothelioma.

recently quoted Stout’s
incidence of

mbranes, col-

urs contrib‘ute to

ckerman! _
Aes of the comparative

helioma of serous me
jected from 64 hospitals.

edical College.

tur M
of Pathology, Gunitr B Medical

* Dept. o
De::t of Forensic Medicine,
T lege, Visakhapatnam.

TABLE 1

Comparative statement of incidence of
mesothelioma of pleura, peritoneum and
pericardium (Stout} quoted by Ackerman

g ¢
5 ¢ § 3
= 2 % &
o i f'-f =
o &
&
Benign Mesotheliomas
Solitary
Fibrous 35 3 — 38
't ubular 3 13 — 16
Diftuse
Fibrous 2 —_ —_ a
Tubular —_ —_ - _
Maiignant Mesothetiomas
Solitary
" Fibrous 17 5 —_— 22
Tubular 1 8 - &
Diffuse
Fibrous — 1 2 3
Tubutar 4 21 2 2
Total az 51 4 7

The rarity of published reports of peri-
toneal mesotheliomas in our country and
the atypical clinical picture presented by a
patient amply justify recording this case.

CASBE REPORT

A male aged 60 sought medical aid for signs and
symptoms pointing to gastric disease. A lump
was palpable in the epigastric region. Physical
examination of the chest was nil contributary
The festis and prostate were normal. Exploratory
laparatorty by Dr. Mrs. Dwaraka Baj disclosed
two soft, light cream coloured, friable masses of
walnut size covering the mesentery opposite the
first lumbar vertebra. Haemorrhagic and soft foei
of necrosis were seen (Fig. 1). There was no
fluid in the abdominal cavity, The intestine, and
all other abdominal viscera appeared nc;rmal
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Fig. 1.
found
he photograph shows the tumour mass 10W
OVZretll)le rﬁresgntery. The dark spot indicates
haemorrhage and necrosis.

Fig. 2.
i aph illustrates papillary processes
wgﬁoagfgligorlg:egive tissue stroma, The cells can-

nd prominent nuclei
tain abundant cytoplasm and p e B a0
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Immediately the abdominal wall was sulured and

unfortunately the patient expired a day after the
operation.

Hisw{c'gic‘-‘l. report (554): The tumour is com-
posed‘of papillary processes with delicate connec-
tive tissue and wvascular siroma (Fig. 2), There

are areas of extensive haemorrhage and i
Extreme vascularity in places is g Eeatur:e z:of;:;
tumour mass examined. The cells composing the
growth contained plenty of cytoplasm and a wel]
defined dnucllﬁus. Most of the fields examined
presented cells with hyperchromatic i~typi
ing malignancy (Fig. 3). nuclei typify-

The gross and histological findin,
plasm are pathognomonic of ma%is of the neg-

. . nant i
papillary mesothelioma of the perﬁoneumsuhlary

. CommEenT

The case well exem

peritoneal mesotheliom
first time spotted at an explorater 1

tec aparo-

tomy. The clinical findings and ex:’;ﬂorl;tgzn

at laparolomy excluded other possible pri-

mary tumour foci and confirmed :
origin of the tumour. peritoneal

The clinical hig
pointing to disease of the Smmachm::g

plifies the fact that
as are often for the

Fig. 3,
illustrates
Zes — characte

Photomicrograph
nuclei of different si
nant mesothelioma,

(He E x 500)

h}fp_erchmmatic
Fistic of malig-

MESOTHELIOMA OF THE PERITONEUM

observed in the case recorded by Rhind’

and Wright. Ramsey? and Chomet reported
a case of peritoneal mesothelioma con-
firmed at autopsy who during life sought

. medical aid for vague abdominal pains. The

findings ~of peritoneal mesotheliama at
autopsy by Wells® in his case following
prostatectomy and by Yoshida in a 45 year
old man who died of unrelated causes only
stress the latency of these growths,
Although the neoplasm studied showed un-
equivocal evidence of malignancy yet the
immediate cause of death is not atiributa-
ble to the growth directly.

SuMMARY

1. Literature relating to peritoneal
mesothelioma is briefly reviewed,

2. Clinico-pathological findings in a case
of malignant solitary papillary peritoneal
mesothelioma are recorded.

3. In all cases of unaccountable ascites
or tumour masses in the abdomen, peri-

151

.

toneal mesothelioma as a probable causal
factor is suggested.
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UNUNITED COLLES'S FRACTURE
(A Case Repori)
by R. S. SETH, Nagpur.

Malunion of Colles’s fracture is commeon,
but non-union is almost unknown. T am
presenting here, a case of ununited colles’
fracture. Watson-Jones mentions only two
such cases, which have, so far, been report-
ed in the literature.

CAseE HisTorRy

S.R. 26 HiM from Chhindwara was admit-
ted in the Medical College Hospital, Nagpus
on 15-12-'53 with the following complaints :

1. Deformity of the left
wrist

2. Painful movements left '
wrist .

3. Inability to use thelf
hand

9 months,

While applying the handle of the car, he
sustained this fracture. He had no im-
mobilisation and instead had a lot of mas-
sage done. The fracture was simple and
there was no infection. The case came to
us nine months after the injury. On exami-
nation it was found that (i) he had marked
radial deviation of the wrist, (ii) the lower
end of the ulna was very prominent, {iii)
all the movements of the wrist were very
restricted and painful, (iv) slight localised
tenderness was present at the fracture sile,
(v) there was very little power in the hand
and it was practically functionless.

On X-Ray (Plate No. 1) ununited Colles’
fracture was present with disuse decalcifi-
cation of the bones of the hand.

OreraTion NoTes

On 29-12-1953, the lower end of the wlna
(about 1.5” in length) was excised at the
level of the radial fracture, A subperijos-
teal resection was done. The lower end of
the radius was exposed by a dorsal inci-
sion. The lower fragment was covered
with sclerosed bone, which was removed.

were freshened ang
€ termingl eny

ment was not

excised end of the
. ulna, 50
2};11135 WE!:;: removed. Theye $:5 sancel.lous
available, 4 most] fery ittle
zow. It would have beeq, t}; atly mar-
ancelloys chips from ¢ er, if some

he Tiia
been used ag Supplementary g:aft:em had
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: the deform;
d 1y and pain hav
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more or less use his hang

2 normal
in the hand is et aa;y although tne power

Slde. gOUd as on the Ulh[‘l"

D a method i e
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se icab]
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ant to excize the lower epq of the hor
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ragments are g, much

hat it would not'bg possible tlo
ther unless it is done, anh,
n of the lower end of the
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come cases to give stablh‘ty 1}::) t b:;e:rad.'
over arthrodesis of the wrist has cen 20
:‘ils?:i But if wrist movements can

i united fracture, it
served along e tor Even with imper-

better.
ShOUI'd r?leol?ll?s:}:ion Colles’ fracture tet:;g:
e it but in this case, perhaps, cons ot
v e assage did not allow the granu a-
:r'lc?rlle?itssrlr:e to settle down resulting in non
i

union.

absorbed t
bring them toge
joreover, excisio
ulna gives good T

SUMMARY
1. A case of ununited Colles’s Fracture

has been presented.

Fig. 2.

2. It is a very rare condition.

3. The method of treating these cases
has been discussed,
I am grateful to Dr. G. L. Sharma, Dean, Medi-

cal College & Hospital, Nagpur for allowing me to
publish this case report.
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8. J. MEHTA (Bombay)
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THE XVIII ANNUAL CONFERENCE

The XVIII Annual Conference of the Association
of Surgeons of India will be held at Indore during
the last week of December 1956. Full details will
be announced later.

Suhjects for discussion at future meetings

18th Meeting :

1. Cancer of the Lung—
Opener : Dr. A. K. Basu, Calcutta.

2. Hypospadias—
Opener : Dr. R. N. Sinha, Patna.
Seconder : Dr. R. N. Sharma, Lucknow.
3. Spinal injuries particularly of the cervical
region—
Opener : Dr. H. K. Sarkar, Calcutta.
Seconder : Dr. A, K. Saha, Calcutla.

19th Meeting:
1. Non-malignant Stricture of Oesophigus
by Dr. Subrata Banerjee, Calcutta.

2. Surgery of Intracraniql Vascular Lesio
by Dr. B, Ramamurthi, Madras. ™

3. Tumours of the Testis
by Dr. E. J. Borges, Bombay.

20th Meeting :

1. Acquired Fecial Defects
by Dr. M. Mukherjj, Caleutta,

2. Hydronephrosis E i
—Ex
Station Perimental gnd Clinical

by Dr. B. N. Balakri

and Dr. A. E. deSa’ shoa  Rao, Gwalior

Hombay,
3. Cystz of the Lung

(i) Hydatid Cyst of the

by Dr. 5. K. Sen

(ii) Cystic disease of ¢
by Dr. P. X, g

Lung—.
New Delh;,
he Lung_..
n, Bﬂmbay_

10.

CONTRIBUTORS—April, 1956

Dr. R. 8. Dharker, M.S., Tutor in Surgery, &

Dr. B. N. Balakrishna Rao, FR.CS, F.ICS, Professor of Surgery,
G. R. Medical Callege, Gwalior (M.B.).

Dr. C. R, Banerjea, MB. (Cal), MD. (Luck), LCMR./RF. Fellow. from the.
Department of Pathology, Medical College, Calcutta,

Dr. R. M. L. Mehrotra, M.D. (Luck.), Ph.D. (Lond.), Reader in Pathology, Medical
College, Lucknow, &

Dr, V. 5. Mangalik, M.D. {Luck.), D.C.P. {Lond.}, Professor of Pathology, and Dean
Faculty of Medicine, Medical College, Lucknow. '

. K. Sen, M.§,
. K. Datey,

A, Lewis,

. B. Shah, &

o
g 8 %
W o oX R

. B. Gaitonde,
Depts. of Experimental Surgery and Pharmacology, K.EM, Hospital
Bombay-12. .

Dr. A. Charan, M.S,, 51, Jagat Narain Road, Lucknow (UP.),

Dr. R. Mahadevan, M.S.,, F.R.CS. (Edin.), F.R.C.JS. (Eng.}, Professor of Surgery
Madras Medical Callege, and Surgeon, Govt. General Hospital, Madras-3 i
Dr. Y. V. Sachdeva, M.S., Professor, &
Dr. R. L. Manchanda, M.8., P.CM.S., Asst. Prafessor,
Dept. of Clinical Surgery, Medical College, Amritsar,

Dr. J. A Thompson Wells, M.B,, BS,, FC.CP, Thoracic Surgeon, Madar Union
Sanatoriuvm, Madar, Ajmer.

Dr. (Mrs.) V. C. Anguli, BSc, MDD, Assistant Professor of Pathology, Madras
¥
Medical College, Madras-3.

Dr. A. V. Ramamurthy, M.BBS., M.Sc, Asst. Professor of Anatomy, Stanley Medi—
cal College, Madras.
Dr. G. R. Bhaskar, &

Dr. D. Bhaskara Reddy,
Andhra Medical College, Visakhapatnam-2,
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. 8. P. Srivastava, M.3, FRCS, FICS.

, Pr
. & ofessor of Surgery, Medical College,

. D J. Reddy, M.D,,
. D. N. Appa Rao, MBBS,

Dept. of Pathology, Guntur Medica] College Gunxlm_ .

M.D,, Dept, of Forensi ici
s e ¢ Medicine, Andhra Medjeal College

R. 8. Seth, M.S,, Lecturer in Surgery, Medica| College Nogp
» ur,

Sterilizing Unit designed for the Tub .
Departmen: of Health, Kuwajc, wbercuiosis Hospref,

BUILT-IN STERILIZERS
THE MODERN PRACTICE

The special advantages of Built-in Sterilizers are becoming in-
creasingly recognised in all parts of the world, Allen & Hanburys,

pioneers in hospital sterilizing equipment, are always willing
to place at the disposal of architects and hospital authorities
the experience of their technical seaff in the planning or modern-

isation of sterilizatlon rooms or operating theatres.

A & H Bullt-in Sterilizing Equipment can be supplied for heating
by steam or electricity.

AsH Szzintess Szl Steidfpers

MANUFACTURED N ENGLAND BY
ALLEN & HAMNBURYS LTD., LONDON

ALLEN & HANBURYS LTD
CALCUTTA BOMEB A Y

0 g9
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" - TR A T e W HITE
D PLASTER OF PARIS

| ’”” “TI ]JLY RITSC]-[ K G . | {Surgical, Dental and for other Purposes)

= nenr STUTTG MANUFACTURED BY US
AND
e f OUR OWN IMPORT FROM LONDON

ART -— g; iermany

Instrumeunts for;

G}' {In different packings)
. o (Suppliers to the Governwent and other Hospitals of West Bengal.)
pp &
An thesia Q"'\ v Always avatlable from :
" r THE BENGAL DENTAL SUPPLY COMPANY LTD.
iv-&‘ - 275/4, Bowbazar Street, CALCUTTA-12 (Phone: Bank 7417)
pay - ot
- e \:Q NQ‘P . Managing Agents:
e o~
2 e SR PAUL & FRIENDS
o Y . d .

Hagtily Tubes \““"“ MMT“ Ahliott- Tabe, olisary, Xaay. ‘;‘»’"\ '\Q‘Q‘\ w ! (Dl‘. BIMAL PAUL)

Vith carg Miller- \bliott. Tahe, 3 Q;SJ\ QN e pw_ N.B. On sending cutting of this advertisement Lo us, readers will get a Iree sample of Plaster of Paris

e &
.

Cantar intestinal tube wis ballmen for X ' . ) |
. b ot mercur, Koy nies
& & tinal Intubatien
Mugilts block I I '\ ‘ =
i 10 blocker vl imiraluerr e
" N : 4253

CONVALESCENT CARE

Whenever an active, well-tolerated and palatable haematinic is

% . Theracie S“l‘g‘ery

required, there is clear indication for the use of

- HEPATOGLOBINE

5 {ntratracheal-cmbeter, ceer] pural

xn

B bedicd o Laes, iothaatls - - ‘ﬂﬁ:ﬁlﬁﬁ‘
e : \‘ ' d ad by 25 years' clinical experience
g‘ T S e ) Endorsed by 25 y
1?\ . Br ‘“‘chﬂm‘aphy COMPOUND 2 0 MCG.
! TN\ iy B
A s “*-__:_\_ LIVER EXTRACT

PER OUNCE

i h

PREDIGESTED FROTEIN

. Angiocardiography \ AND IRON Bottle of 10 ozs.
SOLE AGENTN & DISTRIBUTERS: h 04 ¥ Particulars from -
: l l . RAPTAKOS BRETT & COQO., LTD., WORLI, BOMBAY
B. Mohanlal & Co.
Office: Showroom:

419, Kalbadevi Road, Anand Bhuvan, 14t Flaor,
BOMBAY.-2. . Princens Stree,
BOMBAY.2,

Factory Representative: THOMAS SUCK, P. B. No. 1414, Bombay-



Xiv

Iron-Glycerophosphates — Vitamins, A. D. B, Complex
in a palatable base

— r————

Helps the Patient to

Recover Quicker

For further particulars, please write 19—

_EAST INDIA PHARMACEUTICAL WORKS LTD
- CALCUTTA - 26, N

PERISTON «N\*»
(6% polyvinylpyrrolidone — mean mol, wt, 13600)

FOR THE
DETOXICATION OF BLOOD AND TISSyg
in

Diphtheria, tetanus, dysenteries, typhoid, botulism, drug-
liver diseases, epidemic drppsy, po'h'omyelitis, encephalitis,
Also as a diuretic in nephritis-nephrosis, eclampsia

1

8

A
BAYER]

E

R .

» Bayer«
LEVERKUSEN, GERMANY.

Poisoning,
burns, etc,
etc.

Infusion bottles of 100 ce,

Sole Importers in India -

CHOWGULE & CO,, (HIND) LTp

P.0. Box 1478, Bombay 1.

Branches:

P.0. Box 8343, Calcutta 13.  P.o, Boy 1743, Mag
» Madras 1§,

__—-——*_'_—-—-__.

(c|.| LORAMP

i 12CAPSK 2SOMG, 3
SOME gl 5 -

IT IS MOST
ELIABLE a;ECONOMICAI.
| THE TREATMENT oF

TIONS
ACTERIAL INFEC
:A?l'::.gues I.:’EI!ATIIIIE ON REQUISITION

MARCH“HD SOBACHAND P‘qADnA
'
A

XV

For quality Surgical
Ingtruments, Stainless
Stesl or Chrome plated,
German Make. Satis-
faction guaranteed.

M.C. DALAL & GO,

P.C. Box No, 238,

MADRAS-3
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| “yr' “ For safe anaesthesia

B.C.P. W.

ETHER ANAESTHETICUS
. B

! is entirely dependable |

I| It is free from peroxide, aldehyde
or other products liable to produce
untoward post-anaesthetic distress. H

Bengal Chemical and Pharmaceutical W
CALCUTTA :: = BOMBAY orks, Ld.

L

. KANPUR
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B.C. P. W.
SURGICAL DRESSINGS

4 We have the largest and most up-to-date plant ; inl
for manufacturing Surgical Dressings n india

9 Only best and pure raw materials are yged

1 All B.CP.W, Cotton & G
condition auzes are issued in sterile

ABSORBENT COTTON ROLLED BANDAGE MOIST Gayzg
Plain and & Medicated On 4.B.P. Basis Boric & Iodoform,

Packed in Sterile Glas, Jan '

——

ABSORBENT GAUZE

Plain and Medicated COMPRESSED DRESSING SURGICAL oW

Plam and Mcdwaud

Bengal Chemical and Pharmaceutical Works, 14,
CALCUTTA = BOMBAY = = KaNpyg

.==u===l0|==u¢==lo=ll=u=n=u=.

nted by Mr. G. Raghavan at The Huxley Press, 114, Armeni
pr y’nbllshed by Dr. A. VENUGOPAL, Secretary, Auocnt:g:u so'f sG a M‘dfl!. and
164, Poonamallee High Road, Madras 10. February 1055‘“‘ ora,
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