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CHRONIC CONSTRICTIVE PERICARDITIS

by SANTOKH SINGH ANAND and WARYAM SINGH. Aniritsar.”

The operative treatment of this disease
has been a most fascinating chapter in the
recent advances in the realm of cardiac
surgery. In fact this disease has had a
uniformly fatal ending in the past till the
surgical decortication of heart was accepted
as the procedure of choice for the reliel of
these unfortunate patients. The gravity of
the final outcome can be easily seen from
the work of Harvey and Whitehill who
write “Of 20 proven cases with effusion
16 died and of the 17 cases without effusion
15 died — a mortality of 83, 7. Blalock in
a study of 22 proven cases in 1937 repeated
that “ Every patient. with one exception,
with proved diagnosis of tuberculous peri-
carditis was dead 7.

Historical :

The disease has been  known since
ancient times hut there has been a consi-
derable amount of confusion in the litera-
fure both whout its aetiology and diag-
nosis.  In fact the disease has been mis-
taker very often for curhosis of the liver
and polyserositis, Pick in 1896, whose name
is very often associated with this discase.
was  the first to differentiate  constrictive
pericarditis  from  cirrhosis  of the liver.
However, according to White, Lower 2ave
a clear acenunt of thi disease in 1669. The
discase was also recognised by Lancist in
1728. by Movgaeni in 1761 and by Laennec
in 1819, Hope in 1839 thought that con-
strietive  pericarditis  was generallv  asso-
clated  with  endocarditis  and was  the

“From the Department of Sureery, Meodicad Col-
fege, Amritsar.

earliest observer to realize the possibility
of tubeirculosis being the cause of this
disease. Chevers in 1842 from postmortem
findings was able to emphasize the small
size of the heart in two cases with peri-
cardial thickening as much as 3 em. at the
base of the heart. Fig. 1 shows an autopsy
specimen with a markedly thickened peri-
cardium. In 1873, Kusomaul called atten-
ton to the decrease in the amplitude of
pulse during inspiration — the pulses
paradoxicus.  The surgical intervention
was first suggested by Welll and Delonme.
The operation of pericardectomy was f{irst
attempted by Henle in 1907. However the
first successful operatron was performed by
Rehn in 1920, It is worth mentioning that
the great Noble Laureate Niels Finsen sul-
fered from this disease at the age of 23 and
died at the voung age of 44 vears — having
lod a very restricted life for 21 years.

Volhard in his classical paper in 1923
emyphasized the cardinal point that the
adhesions in the pericardium prevent the
proper diastole of the heart and heace the
filling of the right heart. He commented
on the rige i venous pressure and empha-
sized the increase in the venous pressure
in the neck veins as the most important
point in differentiating it from cirrhosis of
the liver. Churchill in 1929 reported the
successful resection of pericardium. Blalock
and Burwell in 1941, presented a most com-
prehensive review on this subject. Holmes
Sellors  (1946) m his Hunterian lecture
oave an excellent account of the disease.
Holman in 1949 emphasized the need for
an adequate  exposure and  for a much
wider excision of the pericardium. Betts
snd Wells 11933) presented a review of thes
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Fig. 1

Figs. 1 & l-a. Patient HL.. who died of pulmonary
Shows the wide extent of pericardial excision necessary

at places.

literature with their own experience of 4
cases. Sen  (1954) reported  on 30
operated cases of this disease. Our limited
experience, however, 1s confined to only 8
cases. An attempt would be made to em-
phasize the clinical features, the pre-opera-
tive management, the surgical approach
which we have used, and the end resulls.
Emphasis would also be laid on the
‘adequate’ excision of the pericardium to
achieve the early rehabilitation of these
unfortunate patients.

Etiology :

There has bheen a considerable difference
of opinion in the past about the commonest
cause of this disease. Even early workers
agreed that the disease was not due to
rheumatic fever, as there has been no in-
volvement of the valves of the heart. As
early as 1842 Chevers suspected tuber-
w«culosis as an important etiological factor.

of the disease when

Fig. 1-4.

oedema.

e 'Autnpsy specimen,
ericardiium 1.2 em. thick

Pyogenic Infection hys
out the recent trend (;f
that tuberculosis i the
disease. In the active g
tubercle hacill; have e
pericardial effusion.

of_te.n been blamed
OPMIoN seemy t, be
main cause of this
e stage of the diseasé
Deen grown from the
In the terminal stage

of 1 dense fibrotic
sions have formed it is hard t¢ sh(())vlvL ti('xi)he-
er-

ESii:*mfekfﬁO“ The evidence of tuber
rafh;:: :[S] ased op. general clinical gmu:(;s
rather t an on histological evidence. Hyy-
Syste,m i; ot\l;/: cases h{avg shown giant cel]
R gh(?)e 'm{t of eight cases, twe, of
SR .On.e O\t\hecrase.za‘tlon necrosis (Figs.
evidence of lesjon ixlcclffe blhu(;l“gl‘ed n Fovay

Clinical features -

Because of the c
fiense fibrous tissy
1S a progressiv
function. The

onstricting action of
the
SUe round the heart there
€ Impairment of the cardiac
main effect of thijc fibrosis
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Fig. 2.
Patient H.L. Low power section of excised peri-
cardium.  Shows tubercle follicle formation.

is to limit the diastole and so there is in-
complete filling of the heart. This is due
to the fibrosis rvound the right ventricle.
right atrium and at the base of the supe-
rior and inferior vena cavae. Holman has
vepeatedly emphasised the importance of
this  constriction round the 2reat veins.
although several authors believe that the
ronstriction round the ventricles is the main
lesion In this dicease.

The limitation of venous return to the
right heart necessarily decreases the oui-
put of the left ventricle. Therefore the
systolic blood pressure is low and so also
is the pulse pressure. Due to low oufput.
tachycardia is an early sign.

The most significant sign is the rise in
venous pressure due to poor venous return.
The neck veins are markedlv congested
and venous pressure rises above 200-400
mm. water. Due to increased venous pres-
sure there is oedema of the lower extrem-
ities.  ascites, and pleural effusion (Figs.
4 & 5). The liver is enlarged. Patient is

Fig. 3.
FPatient G.R. High power scction of pericardial
wicl Typical glant colls are seen.

generally cvanotic and breathless.  Pulses
paradoxicus is felt in most of the cases.

The myocardium is not diseased: oniy
itsactivity  is narkedly restricted.  The
apex beat i< not felt easily and on fleuros-
copy  the movements of the heart are

Himited.

A remarkable feature. in spite of the
profound circulatory disturbances, is that
the lungs show no congestion. A probable
explanation ix that the restricied diastole
of the right ventricle leads to a limited out-
put in the pulmonary circulation.

Such syimptoms as lassitude, wasting and
weakness are commoniy seen. The E.C.G.
shows typical low voltage type of curve
with lowering or inversion of T-waves. seen
in Lead I. II & III. After pericardectomy
there is narked improvement in this pic-
ture. Voltage improves and T-waves be-
come less flat.

During the active stage with pericardial
effusion the X-ray will show an eniarged
cardiac ~hadow. When the constriction has
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Fip. 4 Fig. 5.
Figs. 4 & 5. Patient P.K. Advanced ascites was
igs. 5 Pe ) rdvanced
) the predominant feature in this

case.

become a prominent feature the heart

shadow hecomes smaller (Figs. 6

TaBLE I

& 7).

] ini res 1 cases o
Showing clinical features in 8 f

constrictive pericarditis

Tachycardia
Faint heart sounds
Distended veins

Diminished pulsation {(on
screening)

Enlarged liver

Ascites

Low pulse pressure

Cyanosis

Paradoxical puise

Pleural eftfusion or thickening

History of low grade pyrexia

Oedema (peripheral) '

Previous pericardial effusion
(tapped)

Per cent.
104
100
100

100
75

< %)
33
Q:( (2

Per cent.
Previous pericardial rup 25
Tubercular lesion in lung 12-5

Widened superior mediastinum 12:5

Preoperative Management -

Reduction of oedema wag achieved by
the use of mercural diuretic Mersalyl, sait
free diet, limitation of daily fluid intake to
1500 c.c. and

high  protein diet.
accumulation of flyig

pleural cavitjes had
patient received
tubercular chemot

Laige
in the peritoneal and
to be tapped. Every
streptomycin  and anti-
herapy.

Digitalis has not been u
cases. It might haye to
associated with auricular

sed in any of our
be used in cases
fibrillation.
Anaesthesiq -

Premedication —M
gr. with atropine 1 10
before the operation.

of 2:5°¢ solution is used for induction with
90° of N.O and oxXygen with minimal
amount of ether, Anp initial dose of 20—40
me. of Scoline is used as a relaxant to pass
the endotracheal tube with cuff., The respi-
ration is controlled throughout and muscie
relaxants are avoided after the initial dose.
The patient i kept under light
thesia and as soon as the
the endotrachea] tube is
patient is put on 100,
minutes and then 0.
catheter at 3 to 4 litre
anout 6 to 8 hours, If the blood pressure
is good pethidine is used for analgesia in
the post-operative period ; otherwise mor-
phia s used 1 § gr. doses. Before the
operation a cannuyla is inserted into the
saphenous vein at the ankle and 5 glu-
cose solution is given very slowly. Blood
is Rept for anp emergency hut generally
avoided unless there has bheen considerable
bleeding needing replacement.

orphia 1 8§ gr. {4 1 i
0 gr. is given 1} hours

Pentothal 6—1¢ c.c.

annaes-
operation is over,
removed and the
oxygen for 5—-10
Is given hy a nasal
s flow per minute f{or

Position of the Patient -

All our patients have he

en placed during
the operation on their b

ack.
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Fig. 8-a.
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] oricardium :
Exposure of the Peric

. o ,
A complete exposure of the. pen(:jl)ghtz_
is extremely essential to achieve 8 e
sults and to prevent unt()\va‘n‘d'f(ins o
iions. The older approach of excising

3rd, 4th. 5th and 6th costal carti.lag;’le;s 1;{1
:t)i e‘lef-t side with nibbling away ()\1 tthe o
11tera1 xﬁargin of the st.ernum, 01‘ if oft
t?}oracotomy incision dld n(T.t }Eel\t:m,-icle
proper decorticati(.m of the rig

and the right auricle.
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Holman in 1949 described his incision of
midsternotomy with transverse division of
sternum at the first or second intercostal
space. This incision gives a very good ex-
posure of the front of the heart. We have
used this incision in four cases. However
a much better exposure is obtained by an
incision described by Julian Johnson and
Kirby in 1951. This is a transverse inci-
sionl made across the chest anteriorly from
one anterior axillarv line to the other
(Fig. 8). The right and left pleural cavi-
ties are entered through the 4th or 3th
intercostal space. The sternum is ap-
proached from either side with ligation and
division of the internal mammary arteries
and division of the sternum with the help
of Lebsche sternal knife. The rib-spreader
is serted and a very fine view of the
whole heart and great blood vessels is ob-
tained (Fig. 9). We have used this inci-
sion in four cases and find it eminently
satisfactory.

The operation is started on the left ven-
tricle where the peel is not as thick as on
the right ventricle.  Besides it is a well
recognised fact that the left ventricle
should be liberated first to permit a better

Fig. 9.
Shows the excellent exposure obtained by
the incision shown in Fig 8.

output of the heart
the right heart, otheljwi
that the sudden releas
may lead to increase

hefore decorticatin
Se t‘here is a dangei
€ of the right heart
of pulmonary vaseuy-

1s much less likely to bhe injured and so th
p'lane of cleavage is easier to find SO’IEhe
right and left borders are freed y .t( he
ph}‘enlc nerve. The lower horder p'm)chtlde
Eng dthe apeg of t_he heart is completel]
reed from ihe diaphragm. The 14 V
bilateral sub-mammary incision dex(;?b()l
by Johnson and Kirby permits thislexlt o
sive decortlcation under direct‘ vi-'en‘
There IS an ever present danger of ir?‘lm?'
ing the right ventricle of right auricl M.
cause of their thin wall. In tact <)lC ef‘b'e'_
patient di‘ed on the table because ()fuz tn'Sl‘
oi the right atrium with uncontr()ll'i)(lll
haemorrhage due t¢ inadequate e)% y t
The plane of cleavage ig difficult to Ilj'imclin't.
some cases and both sharp and blun{1 d'w
section has to be carried out to sepsz 'h_
both layers of pericardium from .thgdr‘dt'e
fag_-e of heart muscle. Bigger (1932) S}L:'I_‘
pointed out the importance of not exci"ixdf
the scar as it is freed and leaving the f{d;)i

Fig. 10.

Pati i i

ﬂap: 1::;1(& ]};f% lﬁitl}:eg tpleigs of pericardium The
: ‘ H *hed ¢ : i -

pletion of the decorticati)on © heart ull the com-
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temporarily attached so that it could be
used as a covering in case an unfortunate
rent is made in the heart wall. Churchill
(1936) recommends extreme caution while
approaching the sulcus formed by the
descending coronary artery. This may be
approached from both sides till a line of
cleavage is obtained.  Fig. 10 shows the
excised pericardial flaps, in one of our

cases.

During decortication when the heart
muscle has been exposed 1'¢ procaine solu-
tion is used as a spray over its surface to
prevent any irregularities of the heart.
After completion of decortication the splif
sternum  is  approximated by strong silk
sutures  passed through two drill  hole-
made in the sternwn at either end. The
chest wall is closed on either side in lavers
after leaving a draivage tube in cither
pieural cavity. throuzh a lower intercostal
space, down to the water seal.  This pre-
vents any  accumulation of fluid in either
pleural cavity and facilitates the re-expan-
sion of lungs. Fear of opening both pleu
ral cavities simultaneously which has peen
associated particularly with cardiac sur
cery. does not appear to be warranted espe-
cially when endotracheal anaesthesia with
controlled respiration is available. In all the
{four cases. in this series, in which we used
this incision no complication was met with.

Extent of Decortication :

There is a difference of opinion on this
point. Churchill (1936) has emphasized
that the free movement of the atrioventri-
cular groove is an important physiological
mechanism in the action of the heart and
every effort should be made to free it. On
the other hand Holmes Sellors (1946) has
emphasized that excision should be con-
fined to both the ventricles only and he
says It is highly doubtful that the con-
striction around the caval and auricular
regions could produce such a degree of
stenosis that a direct attack on this region
should be necessary”. Blalock and Bur-
well (1941) have said that “ the decortica-
tion of the base of superior and inferior
vena cava is rarely necessary and more

rarely accomplished successfully . Holman
(.1949. 1951) has commented on these con-
ﬂlc?ing opinions about the extent of decorti-
cation and has emphasized two important
principles:  the necessity of adequately
exposing the heart and the great blood
vessels so that the surgeon has all the
critical areas under his direct vision, and
secondly the imperative need of removins
the pericardium not only from the anterior
surface of the heart but also from the right
and the left borders as well as the lower
border of the heart including the apex alonc
with the freeing of both the caval open-
ings into the right atrium. An evidence
that this liberal decortication is necessarv
is shown by the report of many cases in
the litevature in which there is a deluy ot
several months in the improvement of the
patients and the persistance of high venous
pressure if the decortication is confined te
the right and left ventricles onlv. Holman
has further shown in experunental labora-
tory that the constriction of the inferior
vena cava to one half of its calibre leads to
the development of ascites in 7 days and
constriction of superior vena cava below
the entrance of azygos vein produces pleu-
ral effusion in 9 days.  Experimentaliy,
therefore the symptoms of constrictive
pericarditis have been produced by com-
pression of the right heart or by constric-
tion of inferior vena cava alone or con-
striction of both the superior and inferior
vena cavae, On the basis of our limited
experience, we are in full agreement with
Holman and have in every case tried to
decorticate both the left and the right
heart including the right atrium, and the
caval openings.

Effects of Pericardectomy :

The freeing of both the ventricles res-
tores the pulse pressure to an almost nor-
mal level. It is gratifying to see the heart
beat much more strongly after decortica-
tion. It seems as if it were released from
a cage ! There is a sharp fall in the venous
pressure. This lowering of venous pres-
sure will be noticed within a few days or
weeks if the decortication is extensive and
will no doubt be accompanied by the
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reduction of ascites and the size of the
iiver.  The E.C.G. shows an increase in
the voltage and return to a nearly normal
T-wave (Figs. 11 & 12). There is an ame-
lioration of symptoms and a totally in-
capacitated person returns to almost nor-
mal activity in the course of a few months.
Imperfect results are due to inadequate
decortication.
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Figs. 11 & 12. Patient G. R. Preoperative and posto
increase in amplitude of the graph 35 months aiter

Post-operative Care :

Patients are continued
and anti-tubercular
drainage tube

Or streptomyein
. ' chemotherapy. The
In either chest
after 48 hours and the patients
out of hed any time after
post-operative day.

Is removed
are allowed
fOUl‘th or ﬁfth

'/uv.f—'\} J ot ..f\ﬂ_‘___ JM

Fig. 12,
: perative EcCa, showing
pertcardectomy, The T

=till remain mverted. Waves
TasLe I
Chronic Constrictive Pericarditis
Patient  Age Sex  Occupation Date of Type of
operation incision Result
1. PK. 35 F Houscewife D= 1= 1952 Holman's -

e FLL 20 M Farmer 21— 1--1954

3. R.P. 25 I’ Housewife 24-- 81955
4. K.D. 25 ” Hou~cwife 2— 114935
5. (.S, 35 M Painter 1---11- 16355
€. S.S. 40 M Farmer 10 -12 1955
7. KN 17 2 Student 20 11 1958

s (R, 42 M Labourcr IR o- 5--1957

I)lmi—»»Rupturv of right atrigm

‘ . attme of operatipn
Holman'« Died— pyly .
HINONAry ocdemy 4 days
—_— after decortication, »
ansverse Cured

Holmuan’s i i
s ])lcd—‘HC})atl\‘ failure 23

» dayy
after operation, v

Holmyn's

Cured,

Transver.e Cured

Transverqs Cureq

Transvers .
: rse C

ured,

—

CHRONIC CONSTRICTIVE PERICARDITIS O

Some of the typical cases are described
helow @ —

CASE 1.

G.R.. 42 vears, mele, lobourer. was transizried
on 26-4-1957 from Medic:l Wards where he had
becn admitted 3 weeks carlier with the complaints
of dysphoca on cxertion of 10 raonthe dm‘ Aipn.
He also had palpitution and abdeminal distension
of 4 months duration. At the time of admission
1o Surgical side his dyspnoca had been relicved
by the administration of mersalyl.

Examination showed distended neck veins. no
cyanosis, pulsus paradoxicus present, pulse rate
100 min.. B.P. 89/70 mm. Hg. Ascites present and
liver enlarged by 2 fingers.  On auscultation of
the heart a triple 1hythm was present in all the
arcas, best marked in the 3rd space on the left
side of the sternwun.

Fluoroscopy of chest showed a slightly cnlargod
cardiac shadow an¢ visible though weak cardiac
pulsations, Radiogram of chest showed lungs and
plurae to be clear (Fig. 13). E.C.G. showed poor

voltage  and  generalized  inversion  of T-waves
(Fig. 11).  Urine — nothing abnormal.  Blood
urea — 32 mgm.%. Haemoglobin — 11.2 gms.‘c.

Total serum proteins -— 7.2 gms.Cc. A]buminf 4.
Globulin - 3.27% . Vital capacity - 2.5 litres.

On 23-5-1957 excision of pericardium was done
through o bilateral transverse incision.  with the

- S

Fig 15,
Putient G R, Preoperative radivgram of the
chest.

2

patient  under  endotracheal,  controlled  respira-
tion, anaesthesia.  The peel was 8 mm. thick and
wies removed first cver the left side of the hear.
and then over the right side including openings
ol superior and inferior vena cavae. Beats of the
heart improved visibly on elevation of the peel
Chest closed after draining both sides down to a
water seal, There was extensive oozing during
the operation. The:cfore he received an unusually
lurge blood transfusion (1750 ces.).  Blood pres-
svre — 895 65 mm. Heg. at the conclusion ot the
cperation.

Oxyvgen inhalaticns 3 litres per minute  given
intranasally and fluids restricted to 150¢ cc. during
tne  post-operative  period.  Streptomycin  and
Isonex continued. Drainage tubes removed after
48 hews. He had o smooth  post-operative
pevied.  Lungs expanded completely. Histological
report was o tuberculous  pericarditis (Fig. 3
showing giant cells). Wound healed by primary
intention  (Fig. 14). Tachycardia and  ascites
weereased.  Discharged on 1-6-1957.

Follow up on 12-11-1957. Patient has resumed
maderate  labour. No  tachycardia o1  ascites.
hadiogram of the chest (Fig. 15) shows a promi-
nent pulmonary  conus. E.C.G. (Fig. 12) reveals
improved  voltage,  the  T-waves  being  still
inverted.

Fig. 14
ot P Showing the primartty  united
ape of incixion.
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Fig. 15.

Patient G.R. Radiograms of chest 531 mon
after operation.

Fig. 17.
Patient K.K. Postoperative radiogram of
chest.

1
s

the

Patient K.K, Preoperative

i

Patient

KK. Nine

Fig. 16.

chest.

Fig. 18.
months

radiogram of th

after pericardcctum‘,'.
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Coments:  This palient proved to be
tubercular constrictive pericarditis as the
pericardium showed caseation necrosis and
ciant cell formation. He showed a marked
improvement after decortication: the asci-
tes disappeared and neck veins could not
be observed.

CASE 2.

K.K., 17 years, female. student. transtferied on
23_11-1456 from Medical Wards where she had
been admitted 15 months carlier for treatment of
low grade fever, distended abdomen, dyspnoea on
exertion, all of 1 year’s duration and oedema of
feet of 3 months duration. On admission to the
Surgical side her main complaints were distended
abdomen and tachycardia.

On examination the cervical veins were promi-
nent, cyanosis, ascites and eversion of the umbili-
cus were present.  Heart sounds distant in all
{he  areas, no accompainiments. Pulse 90 per
minute. B.P. 10894 mm. Hg. Liver palpable
three fingers below the costal margin.

Fluoroscopic examination of heart revealed res-
tricted movements and no shifting of heart on
lateral bending. Radiogram of the chest showed
the lungs and plurae to be clear (Fig. 16). E.C.G.
shewed Tow  voltage  and flattening of T-wave.
Urine - No abnormality. Blood urea — 31
mgmSi. Haemoglobin 11 gms¥¢. Total serum pro-
tein 5.4 : albumin 3% : globulin 2.4¢;. Vital
copacity 2 litres.

Percardectomy  through  bilateral  transverse
incision under controlled respiration endotracheal
.paesthesia was performed on 29-11-1956. Heart
was encased by a thick white peel of pericardium
6 mm. thick which was excised over the left
ventricle first and then over the right side includ-
ing the openings of superior and inferior venae
cavee. Movements of the heart improved markedly
on completion of the operation. BP. 100 70 mm.
Hg. After approximation of the cut sternal edges
Ly silk sutures wound was closed in layers over
drainage tube in cither side of the chest. She
received 350 ces. of blood. Drainage tubes attached
fo witer seals on both sides.

Fluid intake restricted to 1500 c.c. post-opera-
tively, and oxygen inhalation 3 litres per minute
adrenasally. Streptomycein and Isonex continued.
She had an uneventful recovery. Tubes removed
“der 48 hours. Wound healed by primary inten-
sion. Lungs expanded on both sides (Fig. 17).
Histological report was ol chronic  inflammation.
No caseation or giant cell were detected.  Tachy-
cardia disappeared and  ascites decreased.  Dis-
charged on 23-12-1956.

Follow up on 26-8-1957. Patient is a picture of
sood health (Fig. 18). She is carrying out all
normal houschold activities. There is no ascites
or tachycardia.

Comments: The
howed  only  chronie

decorticated material
inflammation  on

histcpathology.  The  patient made a
remarkable recoverv and has returned to
her normal work,

CASE 3.

HL.. 20 vears, male, farmer. transferred on
$-1-1954 from Medical side where he had been
«Gimiited a month  earlier with the history of
swelling of abdomen, loss of appetite, fever 100—
120 F.. palpation and dry cough of 3 months’
duration. He had dyspnoea on exertion, eardiac
pamn and oedema of feet of one month’s duration.
At the time of admission (o Surgical side he had
Gistended  abdomen. dyspnoea on  exertion  and
te.chycardia.

Examination showed distended cervical veins.
stight eyanosis, small amount of tree fluid in the
abdomen and an enlarged hwver. Pulse — 96/min.
Pulsus paradoxicus present. Bloed pressure —
102 90 mm. Hg. Breath sound distant over the
vigit lower chest and heart sound feeble over all
the ureas.

Flucroscopy revealed cffusion in the right side
o .he chest with thickened pleura and a widen-
ing of the superior mediastinum. Pulsations of
the heart were very slight. Radiogram P.A. and
Lateral views revealed an encysted interlobar (luid
in upper part of oblique fissure on right side.
F.C.G. showed low voltage and inverted T-waves.
Urine — no abnormality. Blood urea — 22 mEme.
Haemoglobin —— 12 gm%. Serum proteins — 7.8%¢.
Vitai capacity — 1.5 htres.

Operated  on 21-1-1954, Midsternotomy  with
ransverse division of sternum at the level of the
916 mitercostal space revealed adhesions between
sternum and the anterior surface of pericardium.
The pericardium  which  was 1.2 em. thick at
pieces (Fig. 1) was exewsed  first over the lefi
hewrt and then over the right heart and the open-
iee of superior and infertor venae cavac. Chest
was mot drained. He received 6506 c.c. of blood.

Oxygen inhalations 3 iitres per minute intra-
Lasally and streptomycin continued. On the 4th
nost-operative day the patient developed pulmo-
nary oedema. which proved fatel despite every
eflort to control 1t

With the permission  of the relatives a partial
post-mortem was carried out. The pleura on right
diae was markedly thickened all over and adhe-
rent to the pericardium. Frothy fluid exuded
f1om the lungs on pressare. The heart seemed
(0 be encased in a very thick pericardium which
enculied the roots of large vessels also (Fig. 1).
ATicroscopic examination revealed typical tubercle
JcMicle tormation  (Fig. 2).

Camments : This patient had a markedly
thickened pleura on the richt side. The
material  showed tubercle
He died of pulmonary
h post-operative dav.

de corticated
follicle furmation.
oedema on the tourt
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Resurts

Out of 8 cases we lost three cases. The
first case died on the table due to uncon-
t¢rollable haemorrhage from a tear in the
right atrium. This could not be controlled
due to inadequate exposure. The second
case died on 4th post-operative day due to
pulmonary oedema. The third death in
this series was due to cholaemia and liver
failure on the 25th post-operative day. The
rest of the five patients have been cured
and have returned to their normal voca-
tion. All the five cases have been followed
up from 6 months to 1} years. The im-
provement noticed in the immediate post-
operative period has been maintained in
all the cases. The results have been as-
sessed as excellent in two cases, very good
in another two cases, and good in one case.
We believe with Holman that this is the
result of extensive decortication of the
heart including right atrium and the vena
caval openings into it.

DiscussioN

1. An extensive review of the literature
shows that very often there is a delay in
the diagnosis of constrictive pericarditis.
Fortunately the disease is not very com-
mon but may be easily mistaken for cir-
rhosis of the liver, tuberculous peritonitis
or rheumatic heart disease. A young per-
son with an apparently normal heart but
with signs of circulatory failure, with
ascites, pleural fluid, absence of signs of
pulmonary congestion, a small quiet heart
without any murmurs and a fluoroscopic
evidence of little movements of the cardiac
borders, should be suspected to be suffer-
ing from this disease. In addition if the
neck veins are prominent, venous pressure
is raised, the systolic and pulse pressures
are low, and the E.C.G. shows low voltage
with inversion of T-waves the diagnosis of
constrictive pericarditis  should not  he

difficult.

2. The progressive nature of the disease
with marked constriction of the heart is a
common feature. During the early stage
when there is pericardial effusion tubercle
bacilli may be grown from the pericardial
fluid. Later on when the disease is advanc-

ed the pericardial peel may show gi
tcl(lell system or only Collagen yﬁbres. V%l}?:ti‘
e compression has heen produced the
end tesult is usually fatal unless relief i
provided by pericardectomy, ‘ "

fr(i.n 'I;Ze extent of pericardectomy varies
. Case to case. To ensure adequate
i r)e:l(:lr(;;}cafxon all the borders of the heart
el m'ig‘h‘the apex, must be cotpletely
: . 1s would prevent any need for
secondary operation or a delay in thzl

general well-beine Sy
the patient, ng and rehabilitation of

_4. The use of transverse
bilateral thoracotomy and dj
.sternum. gives excellent exposure. Th

is no risk of opening both the le er?
cavities with endotracheal anaesthes?a lfxfidd

?ﬁ.sm.ted. respiration. In our opinion this is
€ mcision of choice, o

Incision with
vision of the

ACKNOWLEDGEMENTS
Whﬁl‘ehz::;f vl’e\r{ grateful to many of our colleaguesy
v thesee-a~e F)ed us w1t'n.investigati0n and car;-
Pr()flegs()r LRsesl.) We particularly wish tq thank
Frofc s h' - Malhotra, our Cardiologist, for
rele 1'1‘256;};5;:;5%5 tobeus fo; surgical treédnent
@ as en  administered b o-
fessor 8. K. Bakhshi o Y Sinet
. K. and Professor Prit; i
Our thanks are also d X ML b
ur | ue to Professor M. L. Apur
::‘.ijlio](:é(iicaf’r:fii&wrv tI;I‘ 1L..Chitl_(ara, for l.wlp;’(“in
bbbt o pathological investigations res-

BIBLIOGRAPHY

1. Betts, R. H and Tho
. R.H. mps ; :
Jour. Surg. 13- 911,p51%§3.wenb' B dd
2. Blalock, A. and  Burwell, C. S.:  Chronic

Pericardial Diseas N
3 433, 1041 DU Gynee & Obst.

Churchill, E. D. . o
516, 1935 Annals of Sm‘ﬂery, 101 -

4. Holn}an, E. and Willett, F. . Surgical Correc
tion of Constrictive Pericarditis ‘)S“L‘L_
. Gynec. & Obst. 89: 129 1949 %
o I::?::tl}fp P'I::-idsll(jrﬁmal Treatment of Con-

(¢ 3 L3R o 1 : B . "
England. 9. 309, ;b%l fmnals ol R €.

6. Holmes Sellors, T i

; S Tov Constrictive Pericarditis
Brit. Jour, Surg. 33 2151VL194P(§UL““1‘“”-

1. Johnson, J and i
Surgery. 133 - 54101,b{é5§ s Annals of

8. Sen, S. .
i K.: Ind. Jour, Tuberculosis. 1: 142

o

o

Re(-eizve 1 for i
4 d joir publicatiy 9 g e
1 ttion on 28-12.'57.

PRIMARY RETROPERITONEAL TUMOURS
(A Clinicopathologic Study of Five Cases)
by H. ROY. A. C. GUHA and S. M. GHOSH, Calcutta.”

Tumours of the retroperitoneal space
were first described by Morgagni*® in 1761
with a case report of retroperitoneal lipoma.
Although Lobstein % (1829) is credited
with priority of application of the term
retroperitoneal tumour, it was Douglas ™
(1897) who for the first time presented a
group of retroperitoneal tumours at a mv_eet-
ing of the Southern Surgical Association.
Subsequent writers added to the .recorc?s
of retroperitoneal tumours and applied th-ls
name to increasing varieties of tumours in
that situation.

Growths arising in the retroperitoneal
space and independent of any adult organs
are considered as primary retroperitoneal
tumours. Metastatic tumours n retrope-
ritoneal space and tumours of lymphoid
tissue origin are not lo be considered as
primary retroperitoneal tumours. Many of
the authors are in favour of putting the
lymphomas in this category due to the
common problem in diagnosis and treat-
ment that is met with other types Qi retro-
peritoneal tumours and biopsy being the
final method of diagnosis in all of thes.e
cases. While discussing about histog_enesi.s‘
of retroperitoneal  tumours Pattison W
(1554) has rightly raised the question
whether or not lymphomas, the largest
group of retroperitoneal n_eoplasms s}hould
actually be considered in the primary
retroperitoneal tumour category. Tumours
of Tymphoid tissue origin Should bg con-
sidered as a part of the systemuc d_lsfease..
The developmental concept of the origin of
retroperitoneal  tumours also  does  not
attempt to include the lymphoma_s.. A
wide variety of tumours both 1112111gnan(
and potentially malignant occur the
retroperitoneal  space, c_onn.ectlve txsspe
tumours, however, constituting an  over-
whelming majority.

Retroperitoneal tumours
problem to the surgeons,
probem o V= 22

are a common
and the radio-

* Department of Pathology and Surgery, National

Medical College, Calcutta.

logists in treatment as well as in diagnosis.
and it is of no less importance to the histo-
pathologists due to the cloudy concept of
their histogenesis. Our interest in this
subject was further stimulated when we
encountered five such interesting cases
within a period of two years.

Histogenesis : Intensive study of pni-
mary retroperitoneal tumours led Hans-
mann and Budd?® (1931) to believe in
their embryological derivation. The histo-
logical similarity of these growths with
neoplasms having their origin in the adult
urogenital apparatus made them advocate
that remnants of embryonic urogenital ele-
ment is the source ol their origin. The
mesothelium of the urogenital fold is capa-
ble of producing various types of tissues
and this explains the diverse nature of the
retroperitoneal tumours. The histologic
picture of case No. 4 of this series was
similar to the undifferentiated carcinoma
occurring in the testis with similar tendency
to spread by venous invasion. The genital
cells are found initially near the root of
the mesentery in human embryo from
where they migrate to their final site, the
genital glands. (Handfield-Jones* 1924).
Some of these genital cells may fail to
reach their final destination and are the
possible source of such neoplasms.

Tumours of mesonephric origin in dif-
ferent parts of the body have been describ-
ed in the literature (Hansmann and Budd ¢
1931, Teilum® 1954) — the distinctive
feature heing intracytoplasmic vacuoles
and intercellular clear spaces. The histo-
logic picture of the case No. 3 in the pre-
sent series is typical of mesonephric origin.

Smooth muscle tumour in the retroperi-
toneal region is not uncommon. Hansmann
ard Budd 2 (1931) have rightl estec
them to

Mullerian derivau :
commonest site of plain mu
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The huge size of liposarcoma and the
resultant distortion ot the relative struc-
tures in the present case as well as in most
of the reported cases shrouded all obvious
clues as to their origin. The basic problem
of the origin and nature of adipose tissue
is still not entirely agreed upon and many
obscurities are still present in our knowl-
edge. Kolliker * as early as 1886 describ-
ed two types of cells in adipose tissues, one
of -which was able to accumulate fat but
appearing as an ordinary connective tissue
cell. the other which is called primitive fal
organ was a polyhedral cell with plentyful
cytoplasm and arranged as lobules when
thev take up fat. Murray and Stout ¥
(1943), Arey * (1946) and others have des-
cribed two different modes of origin of fat
cells in human foetus. One is preadipose
tissue or embryonal adipose tissue, con-
sists of stellate or fusiform cells with pro-
cesses closely resembling fibroblasts, the
other the hibernal fat or brown fat com-
posed of rounded or polyhedral cells with
= central nucleus and abundant granular
cvtoplasm. Review of the literature as
well as of the histologic study of case No. 2
of this series led us to agree with Stout ¥
(1944) that malignant lipomatous tumours
are a single group capable of manifesting
different degrees of differentiation. They
arise from the adipose tissue consisting of
both types of cells, only the prepo_nderance
of cell type makes them either hibernoma
or embryonal liposarcoma but more com-
monly they are of a mixed variety. W}lhs "
(1953) also emphasized the unnecessity ol
histological subdivision of liposarcomas.

The pathogenesis of anglosarcoma is a
matter of great coniroversy and t‘his is
veflected in its diverse and unsatistactory
classification found in the literature. Tha.t
ihe mesenchyme, ‘ angioblastic cells’, pluri-
potent cells or the differentiated vagcular
tissue is the source of origin of angiosar-
coma is not vet settled. - Anglobl_atsls
develop in embryo in solid or Syncm.al
masses in which cell outline ca.nno.t be dis-
cerned. Later the V.ascularlﬁatlop aﬁd
liquifaction of some of the cells mr 11 ef
svneitium, vesicles are formed, the wcq ()'
which becomes endothelium. There is a

real differentiation of the cells thus lefq
along the edges of the newly formed‘ ves-
sels and the endothelial cells differ con |
dfriblly lfrom the angiohlast -
stightly longer nucleus 5 or
cytoplasm  (Sabin STy, a\?\’ielr?%enaﬁ?lulléli
cells undergo malignant change, they -~
show various degrees of anapl : i
and Stout* (1944) showed by tissue cul
ture .that growing endothelial cells canr:1 ¢
be distinguished from fibrocytes ‘Sto t(fﬂt'
(1947) classified the malignant Elood . ;
sel twmour into three types— (a) 1n~vl(?h~_
n.airlxt haen(liangioendothelioma~ o
pillary endothelial cellg i ins
the reticulin sheath of tP}:;Olcl;;Eflzi mmge
malignant haemangiopericytoma —y\‘vh( ')
menmrmann’s pericytes proliferate oilte
side the reticulin sheath of the capill: }
and .(c) I_{aposi's disease— showinp :FI&.,
ferati.on. of no‘rmal appearing capillfriso'l_
association with ﬁbrosarcoma~like ti \ n
From the study of histologie pictureh:uet:
care no. 1 of this seriey as well ag tB (~)
o_t the vascular tumoursg reported‘in (t)ﬁe
literature ?t appears that in addition to t‘he
three varieties of malignant blood ve-‘el
tumours described abgve there do &\_é
another group which does not et

having 4

. may
asla. Murray

where ca-

. repres
the.tr_ue picture of any of the ab()vg te}:f:et'
vatieties. This might be dye to anaplasia

of. the differentiated vascular tissue or th

mizht be the ' vasoformative vai‘iento f ﬁy
genus mesenchymoma’, Thig is the (i-t °
which merits to be distinguished ag iy
sarcoma. The conclusion iy that th;? ]angllO-
nant blood vessel tumours may h'wentc}lllg
Ql"igili both from the differentiated(va%' T’lr
tissue as well as from the vasoforx{wcu o

mesenchyme. ative

CASE NOTES
CASE 1.

R.BA. aged 51, Hindu, male : i
;;e llt;lzatlongl Medical Collcgc‘k}’lozvlgl;al(;dm(lfr:Q(IiVI-t0
U",";sﬁagv]lth com.plmmls of swelling in, the 1'ir(}l{y
!H,g abdomen for  eight months  and oy, e
deterioration of health fep five monthg Bt
g;ghl months previously  the patier]n : '_Akzout,
;,m‘aH swelling in the right hypoche l“m) e
{r{vtla]ly ﬁoftlin consistency, the tuni?\;i-]
seeame hard and was yant i j
There was ng puin.‘l l;llldﬁtljb\‘\ll}: o

Qa
ac region.
gradually
g In size
Is moved 1 e

ved regularly,
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Toere was no history of jaundice, He had no
urinary complaints.

On examination — a man of average build and
moderate nutritior. No lymphoglandular enlarge-
ment found in any part ol the body. Abdomen
was full with a visible swelling in the right hypo-
chondriac region exiending into the right lumba:
region. No distended veins were present on the
abdominal wall. The swelling was firm in con-
sistency with smooth surface and margins could
not be well defined. It was not tender and was
fixed to the posterior abdominal wall.  Heart and
lungs showed no abnormality. Urinalysis revealed
normal  picture. Haematological  investigation
showed  slight anaemia. A provisional diagnosis
ol rvetroperitoneal tumour was made and explo-
ratory leparctomy was done on the fourth day of
admission,  On opening the abdomen a big retro-
peritoneal cystic swelling was found in the righi
upper quadrant. The mass was adherent to the
ascending colon and duodenum in front and great
vessels niedially, Haemorrhagic fluid came out on
aspiration from the cyst.  The cyst was opened
and its wall was found to be very thick. Being
inoperable a piece of tissue was removed from the

Fig. 1.
Angiosarcoma  showing irregular  anastomosing
spaces  containing R.B.C. and lined by spindle

shaped cells.

(H & E x 100)
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eyst wall for microscopic examination and the
abdomen was closed.

The patient was treated with deep X-ray and
at the last follow up (one year after operation) —
his symptoms had cleared up and clinicallv no
gro\évth could be detected ard his health elppéared
good.

Histology — (Fig. 1) Paraffin  section stained
_wuh haematoxylin and eosin showed numerous
irregular spaces consisting of anastomosing chan-
n(jls, These spaces appear to be capillartes con-
taiming RB.C. and lined by loosely arranged
layers of spindle shaped cells of varying size.
Separating the spaces are trabeculae of undiffer-
entiated tissue consisting of closely packed cells.
variable in size and shape. The predominent cells
show elongated cytoplasm with tapering poles and
well stained drawn out nucleus of varying size.
Most of the cells appear to run in bundles irregu-
larly in different directions with definite tendency
to form capillaries which gradually merge into
larger spaces where capillary structure is less
evident. In places giant cells with larger hyper-
chromatic nuclei are present and throughout the
tissue mitotic figures are common.

CASF 2.

M H.. aged 33, Muslim, male, was admitted to
the National Medical Coilege Hospitals on March
4, 1956. About four months before his admission
he had a sudden attack of pain in the epigastric
region.  The pain was of moderate intensity asso-
cicted with fever of continuous type. After three
dave both pain and temverature subsided but the
paiiont noticed a swelling in the epigastric region.
Sinee then the swelling has been rapidly increas-
ing in size. The patient felt heaviness and drag-
ging sensation in the abhdomen with the increasc
of the swelling, He had occasional attacks of
diavrhoea during last four months, On examina-
tion the patient was found to be markedly cmaci-
ated with a hugely enlarged abdomen, more
marked on the right side. Palpation revealed a
tense  abdomen  diffusely occupied by a swelling
which was tense and cystic except in the epigas-
tric region where it was firm. The mass was
slightly  tender. There was no enlargement of
lymphnodes in any part of the body.

Abdemen was opened wih oa provisional  diag -
nosis of retroperitoneal cavrcoma. Whole of  the
abdominal cavity was found occupied by a tu-
maour mass obscuring the other viscera.  Diaph-
ragm ancd the liver were pushed up. Liver was
studded  with metastatic deposits.  The  intestines
were compressed in front but not  involved by
the tumour. Other abdominal viscera could not
be individually identified. The tumour was firm
in consistency, grayishwhite in colour and friable.
The surface of the tumour was irregular with
nodular protruding parts ¢l various sizes. There
were scattered areuas ol degeneration and in the
central part there was a bip cyst formation. Being
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Fig. 2.
Liposarcoma showing lat cells at various stages
of development and  arranged in a  lobular
pattern. (H & E x 100)

inoperable & portion of the tumour was removed
for microscopic examination and the abdomen
was closed. The patient expired on the {enth day
of  operation. Permission  for necropsy  was
refused.

The lobule removed for biopsy measured
4 em. x 2 c¢m.. grayish-white in colour. soft and
friable. Outer surface was smooth, Cut surface
showed homogeneous appearance covered with a
mucoid material.

Histology .  Two pleces of sections were taken,
one for parafin sections and the other for frozen
section and stain with Scharlach R, Paraffin sec-
tions stained with haematoxylin and cosin showed
the tumour consisting ol different types of fat
cells in all stages of development (Fig. 2). The
whole mass was bound toaether by a loose mesh-
work of connective tissue.  The most immature
cells were small fibroblast-like. with bright eyto-
plasm, containing one or several distinet vacuoles
and hyperchromatic, slightlv eccentrically placed
nuclei. More mature fat cells were irregular or
polyhedral in shape with an eccentric nucleus
and a single small vacuole. Typical signet-ring
form with o big  vacuole. peripheral  flattened
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(H & E x 100)
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Showing distribution of reticulin fibres in the
liposarcoma. At places they form pericellular
network while at others they show irregular
distribution. (Reticulin x 100)

CASE 3.

A.MP., aged 36. Hindu. male was admitted to
the National Medical College Hospitals on August
11, 1956 with complaints of gradually increasing
lump in the abdomen for three months. He also
complained of pain in the abdomen and low rise
of temperature for the same duration.

On examination the patient was found to be
emaciated. markedly anaemic and no enlarged
lymphnode was found in any part of the body.
A mass was found occupying the right hypo-
chondriac, cpigastric,. umbilical and  right ihac
region. It was hard, tender and fixed to the pos-

terior abdominal wall. Liver and spleen were
not palpable. Abdomen was opened with a provi-
stonal  diagnosis .of retropentoneal tumour. No

free fluid was found in the peritoncal cavity. A
huge mass  was  seen  involving the posterior
abdominal wall on the right side of the vertebral
column, extending from right  hypochondriac
down to the right iliac region. The growth also
crossed the midline at the ‘hird lumbar vertebra
tu the left lumbar region. The growth displaced
the coils of small intestine.  Quter surface of the
growth was smooth, pals coloured and firm n

3

Papillary  cystic  adenocarcinoma showing
numerous  papillary  processes  with - plenty  of
R.B.C. in the interpapillary spaces. (H & E x 100}

consisteney.  Posterior  peritoneum  was incised
and « small fragment of the growth was removed
for microscopic studv. Biack necrotic material
came out on incising the posterior perioneum.
Peritoneum  was  sutured and  abdomen  was
closed.

Histology (Fig. 5): The wumour is a papillary
cvstic  adenocarcinoma  consisting of numerous
papillary projections which in transverse section
louk like small isolated istands. Most of the papil-
lury processes possess a highly vascular core. The
space  between  the papillac  contain  plenty of
R.B.C. Round cell infiltraiicn in the stroma s
«een oceasionally but in maost places there is no
«uch infiltration. The papillae are covered by
several layers of epithelial cells, mainly cuboidal
but more polygonal or columnar forms are pre-
cent in places.  Nuclei of the cells are Targe. in
places  hyperchromatic  and the occurrence of
vacuoles in the cytoplasm mnd intercellular clear
spaces are seen scattered all throughout (Fig. 6).
Coalescence of the vacuoles at places formed large
intercellular  cystic  spaces.  Mitotic figures are
frequent. Stroma is invaded by more sQlid groups
of epithelial cells of varying gizes. A diagnosis of
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Fig. 6.
Section  shows  intracytoplasmic  vacuoles  and
intercellular clear spaces a characteristic finding
in mesonephric carcinoma. (H & E x 100)

cystic papillary adenocareinoma of  mesonephric
origin was made. The patient left the hospital
at his own risk after healing of the abdominal
wound.

CASE 4.

P.D., aged 45, Hindu, icmale was admitted to
the National Medical Collese Hospitals on March
24, 1955 with compiaints of a constant vague pain
in the abdomen with par+lysis of both the lowar
limbs for four months. She also complamned of
a rapidly increasing sweliing in her abdomen for
about @ month and a huli. She had burning
sensation during micturiiion for a fortnight and
absolute constipation for six days. She had her
menopatse one year hack.

On examination the peiient was found to be
anaemic and cachectic.  Ahdominal  veins  were
prominent. Abdomen was cigid and tender spe-
ciaily over the right  fumbar and  umbilical
regions.  Liver was palnabic four fingers below
the right costal margin. An ill-defined mass was
felt in the right lumbar repion. Complete para-
plegize of the lower extremities with loss of sen-

sution was found upto the third fumbar vertebra

Eml Fig. 7.
mbryonsl carcin
; oma showi ,
with dark staj . ng large clear op
stained round, oval op elo};lg'ltecill U‘l“‘S
E nuclei

and abundemt mitoti( i N H & F D
> h;,fure 5 ( X 7
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t;ngféne;sh?yel‘ the third ung fourth |
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ar ver-
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8 \;V,Cr];: ~ovor ‘the vertebral  bodies lPs\’-l(i
oy 1t( s[ulﬁzllglotlldlvc«l)\ the growth b‘ut m(f)lll:‘
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Fig. 8.

Embryonal carcinoma showing multinucleated
masses  of  cytoplasm  and  extreme degree ol
anaplasia. (H & E x 100y

gall-bladder.  Gall-bladder was fixed to the lver
and  contained five smail  plgment stones. The
smull firm nodule ot the gall-bladder measured
1 ¢m. in diameter.  Mucous surface of the gall-
bladder did not reveal anv ulceration. Enlarged
mesenteric  lymphnodes could not be  detected.
Liver was enlarged bu: no metastatic nodule
could be found in it Kidneys were congested.
Other abdominal organs eppcared to be normal
Peritoneal cavity contained 40 ce. of  straw
coloured clear fluid. Lungs showed no apparent
abnormality.  Right atrium contained fragments
of fumour tissue. Brain appeared to be normal.

Histology :  The tumour consisted of sheets of
loosely  arranged round. oval or elongated  cells
which vary in size but were generally  fairly
large. The cytoplasm was tbundant, pale eosino-
philic and often clear or iransparent. The nuclel
were large. round, oval or ¢longated and stained
heavily with haematoxylin,  Mitotic figures were
present in fair number (Fig. 7). The cell outline
was generally casily seen in most of the areas.
Certain arcas showed marked cellular  pleomor-
phism and plenty of giant cell formation. The
giant cells looked as dark mono or multinucleated

[~ 23
ig. 9
Another area of embryonal carcinoma showing

papillary adenccarcinomatous  pattern.

iH & E x 100)

masses ol evtoplasm like those of chosionepitheli-
oma (Fig. 8). Many layvers of more or less clon-
gated cells arranged in v papillary patterr: with
central vascular core were observed In some
areas (Fig, 9). still others showed the picture
tvpical of adcnocarcinomi.  Liver, kidneys and
lungs. though they appewred normal on  gross
examination. microscopical examination revealed
plenty of tumour cells in all of them. In kidneys
certain glomeruli were replaced by tumour cells.
Small groups of tumour «olls were alsa secn in
between  the renal tubules as well within the
blood vessels. The neoplastic tissue was excluded
from the glomerular cavity by the intact, bowman
capsule (Fig. 10). In iengs tumour cells were
seen deposited within the alveoli in a linear pat-
tern along their walls (Fig. '1). At places tumour
cells were seen within the pulmonary vessels.
Pancreatic nodule on section showed complete
replacement  of the acini by tumour 'ccllg. the
islet cells and the fibrous septa remaining intact.
Eosinophilic masses were soen in small s}xeets in
between the tumour cells os well as in large
whorl arrangement near about the tumour cells.
Marked cellular pleomorpnism and giant eell for-—



20 THE INDIAN JOURNAL OF SURGERY

e s
,o
EEEX)
. A-"./-

-~

Fig. 10.
Metastasis in kidney.  Some of the glomeruli
are  completely  veplaced hy  the  tumaur cells
Bowman capsule is intact. (H & E x (;q')'

mation  were noticed porticularly  near about
these cosinophilic masses.  Section from the sall
bladder nodule showed diffuse masses of tuh!’)o '
cells infiltrating the muscle and subserouns coat mf
the gall-bladder. Small groups of tumou{- ceﬁ
were seen in the subepithelial tissue of the galls
bladder mucosa, the mreous membrane bej o
destroyed at places (Fig. 12).  Vertebral bodl'n%
and psoas muscles were extensively inﬁltr‘\tle;{
and  destroyed by the tunmour, Seétion ui'(ti
j,r*ni'el‘i()l"ver);l cava close to its deSfl‘Oyed (;
showed invasion of all the coats by tumour pf;{
with occlusion of the lumen by tumour o o
Tumour cells weve minsled  with unorg: ;n‘(ﬁm
thrombus in the iumen. 0d there w(x,-z:d;{sfd
cells  with  mitotic  figures  and irregular (,l-,“h
celis. The renal veins shewed partial :)c\lﬁl»('ml
of its fumen by tumour vells lying mingleé usion
unorganised thromhbus. The thmbuz‘ cellg Wlt.h
healthy and mitotic figures were present iz KNQ
(Fig. 13). Sections from the ovary, uterus [tbcm
urinary bladder, suprarenals zlnd'brain"<hu o
no ;}Videnge of metastases. A diagnosig of Zm()bv;lfd
ona carcmomas  originatin from imitis .
cell was made. £ orom primitive sex

J-\

cells ape depostted

H & E « 100
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Fig. 12.
Metastasis  in - gall-bladder.  Tumour cells  are
deposited in the subepithelial tissue ot the call-
hladder mucosa, (H & E x 30)

The picce of tissue removed measured 3 cm. x
1.5 em., firm grayish-white in colouwr with «
homogeneous cut surface.

Histology :  (Fig. 14) Paraffin sections stained
with haematoxylin and eown showed interlacing
bundles of smooth-muscle cells  with clongated,
palisaded and blunt ended nuclel showing varia-
tion in size, shape and sfainmg. Scattered myo-
fibrils were noted. Occasional bizarre forms and
mitoses  were  seen. The  ibrous  stroma was
scanty and highly vasculivsed. In places, there
wis moderate amount of degeneration. A diag-
nosis of lelomvosarcoma was established.

DiscussioN
Incidence : It is evident {rom the liter-

ature that the incidence of retroperitoneal
tumour is not so uncommon as was for-

merly  believed {Hansmann & Budd*® -

1931, Pemberton & MceCauhen % - 1833,
Stromme & Stander ‘”' }
1946, Patel & Tubiana ™ - 1947 Herdmu‘l‘) 2
- 1953, Melicow *2 - 1953, Johnson etal 71 -

i

1946, Donnelly ' -

Fig. 13
Intravascular tumour cells lying by the side of
unorganised thrombus in a renal vein.

(H & E x 35

1954, Vecchiati etal ™ - 1955). Rather due
to its frequent occurrence stress has now-
a-days been given to consider this neoplasm
in the differential diagnosis of an unex-
plained abdominal mass. During the two
vears period. January, 1955 to December.
1956 inclusive, five retroperitoneal tumours
were met with at the National Medical
College Hospitals, Caicutta. Of these five,
three were in males and two in females.
Literature reveals no sex predilection ot
these tumours.  Melicow 2 - (1953) found
male  preponderence in carcinoma, lymp-
homa. fihrosarcoma and nerve cell tumours.
The only blood vessel tumour in his series,
the haemangioperieytoma occeurred in a girl
of 11 years but myomatous and hpomatous
tumours of his series occurred predomi-
nentlv in the female. The ages of the five
patients in the present series were 31, 35,
36, 13 and 37 vears but cases have heen
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Leiomyosarcoma showing interlacing bundles of
smooth muscle cells with irregular nuclei.
(H & E x 100)

described at all ages. The extreme ages in
the series of Melicow ¥ - (1953) were 1
month (Teratoma) and 82 years (Liposar-
coma) and those in the series of Johnson
etal 3 - (1954) were 5 days and 73 years.
Farbman 1 - (1950) in his series of lipo-
matous tumours observed age variation
from 2 years to 86 years. It is apparent
from the literature that teratomas are par-
ticularly common in children (Melicow *?
-1953, Frank 7 - 1938).

Symptoms : Symploms of retroperito-
neal tumours are usually vague. A com-
mon presenting complaint however, is
gradual or rapidly eniarging abdominal
swelling. Abdominal pain is the next com-
mon symptom (Pemberton & McCaughan
~ 1933, Deweerd eial? - 1952, Johnson
etal 1 - 1954, Melicow #* - 1953). All the
five patients of this series complained of
Jump in the abdomen and four complained

of abd()minal pPain. The ch;

tepsny of pain varieg fromglr
cript one to sudden severe
%i.texilpgratux‘e (case

1s sudden severe Pain may o
iiegeneratlon and haexllorl‘ha}gecfvlli:h?ue IEO
u{?)(g;l (Gl_xmmer 22 . 1953, Deweex'dn ttl?‘
R ,ii\/le'(lllcoc\ﬁ:fc‘;”‘:E)Siﬂ')l. Retroperit:ncelal
Y silen regl
g;]rinnours usually grow theretu:ef"g; e?'nd
‘ g the whole abdomen without s
INg any symptoms. Cage No. 2 p?Odug'-
series. on exploration showed { h o R
our filling the whole abdom;n U}é)’,e B,
?atlent complained of symptom; Lflt e
our months duration, Due tq ‘thit \_(inl.\;
$ silen

acter and in-
mild non-des-
sere bain with rise
WNo. 2 of this series)

mass.  All the patient. is i al
i{noperable growth t}?(filg(})f tthhejsdzerl:lf's had’
;ymplf()‘ms were in months, Retry e(i"lt(m o
.eop.ablbns expand anteriorly dup 1,()nez‘1]
yielding  abdominal Viscera, th oot
expansion usually being r’esistedp%termr
rigid muscle and bony wall in teh 'by the
ed stage, particularly the .hi hi ¥ 'ddvar'm_
malignant neoplagms may inv(%}\,y t;lnvaswe
cles ‘and. vertebrae (Melicoy 42 _91()5@ o
i\{lo. 2 of Ieiomyosarcoma). Case ‘l\’T(:)l Z‘HSC
1()\e\re1¥-nlei?§g: ;?(I;le:n h{;{dtparalysis of i)oii}f
_ s ust-mor ami
fi?ﬁbgfth t.}t)eb]?soas Muscles Iat:éin 33?1‘12:123;
and deszjreo1 edxae were found to he invaded
. stroyed by the tumoyr tiss S
symptoms often complained of l;?ue' Othgr
ents were loss of weight, rise o‘\f :he -
ture. epigastric pain, nausea and oA
oedema of legs, urinary and bow ]\;(?mltmg,
In ‘the present series two pat?en‘ifmb]es.
plained of rise of temperature one | ationt
gplgastrl_c pain and another bL;rn' xpfltlent
tion clgl~llug micturition and the HZﬁ '
c(.)mplamed of troubles of the (}; oo
diarrhoea and another constipati owel-one
usual symptoms of retroperitone'almt]- oo
are often reported in the Iitera;ur s
ug?‘s‘ual.symt(,ms are {atal azotemii dSUCh
ﬁnst&}lugﬁfm of4 both the ureters (Mch-ue rg)
‘ arpe 41 - 193 Sweetser 68 _ ld9u4§)_
ﬁerature of the twe
' € Dresciire ..
3(b:ion‘1'mal sympatheticg (pIiIZZZ:I;)(m t.he
suria due to Pressure ¢n the pahcr:gely—
as
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(Leichner »).,  hydronephrosis  due to
gradual compression of the ureter (Morgan
& Stone % - 1938, Chown 7 - 1939, Melicow *
- 1953). Symptoms in relation to anatomi-
cal sites of various retroperitoneal tumours
have been excellently dealt with by Meli-
cow 42 (1953).

Histological picture : A wide variety of
tumours with diverse histologic picture
oceur in the retroperitoneal region. Meli-
cow 42 (1953) in his critical study and
review on retroperitoneal neoplasms classi-
fied his 162 cases according to the tissue of
origin, connective tissue tumours being the
overwhelming raajority. Three of the five
patients in the present series had.mahgnam
connective tissue tumours — angosarcoma.
embryonal liposarcoma, and leiomyosar-
coma. Of the two epithelial tumours one
was embryonal carcinoma and another
papillary cystic adenocarcinoma — similar
to those found in the genitourinary organs.
Tumours, similar to those found in the
adult urogenital apparatus have been des-
cribed in the retroperitoneal space (Hans-
mann & Budd? - 1931 Stromme &
Stander %7 - 1946).

Diagnosis : Although accurate final diag-
nosis can only be obtained by surgical ex-
ploration and histologic study of a portion
of the growth, a careful investigation and
bearing in mind the possibility of such
neoplasms in all cases of undiagnosed abdo-
minal lump, very often enables one to come
{o a preoperative diagnosis of retroperito-
neal tumour. All the five cases in this
series  were diagnosed provisionally as
retroperitoneal tumour belore exploration.
Barium meal or enema examination  and
pyelography  are of great  assistance in
establishing  the diagnosis  (Gummer -
1953. Dewcerd ' - 1954, Sheinmell etal %2 -
1951, Schulte etal 3 - 1931). In the pre-
sent series barium-meal examination and
LV. pyeclography were done in case No. D
only, the remaining four cases were diag-
nosed clinically as retroperitoneal tumours.
LV. pyelography showed normal function-
ing kidneys and bartum series showed
widening of the duodenal loop.  Other
investigations advocated are aspiration with

a needle to exclude ascites, retroperitoneal
pneumograms (Duff etal 13 - 1952) and
aortogram to demonstrate the local tree.

Prognosis :  Irrespective of their nature
retroperitoneal tumours have a grave
prognosis. This is because they remain
silent for a long time and patients seek
medical advice very late. difficulties in
their diagnosis and above all apparently
benign tumours have a great tendency (o
recur and the recurrent growths are very
often malignant. It i~ evident from litera-
ture that retroperitoneal tumours are
frankly or potentially malignant. Benign
tumours particularly lLipoma. fibroma and
fibroleiomyoma have a great tendency to
recur after an apparent complete exciix‘iou
Such recurrent tumocurs are very often
malignant. Two  explanations have been
discussed by Donnelly '' (1946} for (his
recurrences. The first 15 the persistence of
the satellite growth. overleoked at opera-
tion which continues (0 grow and appears
as recurrence of the primary growth. The
second exaplation is the missing of malig-
nant area present in the tumour due {o
incomplete histologic study. The former
view is supported by the report of cases
having several tumours found at operation

(Von Wahlendorf 7! - 1921, Miller ** - 1936) .

Angiosarcoma :  Aungziosarcoma is a very
rare tumour. During ten years period al
Memorial Hospital, New York, McCarthy &
Pack * (1950) met with only 20 cases of
angilosarcoma. Out of 153 soft tissue
tumours Cade® (1951) observed only 10
cases of angiosarcoma. Site of angiosar-
coma ohserved by MceCarthy & Pack ™
(1950)  were  lower extremity (37'.),
paranasal sinus (25°.). upper extremity
(20°.) breast (10°.) and head and neck
(10°.). but none in the retroperitoneal
region.  Angiosarcoma and metastasizing
haemangioma has been reported in liver
(Gray 2! - 1621), spleen (Wright 7 - 1928,
Paine ** - 1931. DeNavasquez® - 1936).
lungs (Wollstein ™ - 1931, Hall 2¢ - 1935)
and bones (Carter etal® - 1956). The case
No. 1 of the present series is of special
interest due to its retroperitoneal origin.
Marazzini % - (1949) vreported a cuase of
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pararenal angiosarcoma. Other blood ves-
sel tumours observed in the retroperito-
neal region are haemangiopericytoma
(Melicow 42 - 1953. Herdman - 1953, Ack-
man cited by McCormack etal 4 - 1954, and
cavernous heamangicma (Ward & Ste-
wart 72 - 1950). Angiosarcoma occurs in
comparatively vounger age group. 75¢ of
the cases of McCarthy & Pack * (1950)
were found before the age of 40. The age
of the present case was 51 years. Angio-
sarcomas are usually single with moderate
rapid rate of growth and commonly show
degeneration and haemorrhagic cyst form-
ation (McCarthy & Pack ™ - 1950). The
tumour of the present case was cystic and
the cyst contained blood. Some of the
angiosarcomas of the soft tissues, observed
by Cade® (1951) were cystic and filled
with blood. From the complex microscopic
picture and various nomenclature as endo-
thelial sarcoma, malignant haemangioendo-
thelioma, highly vascular round and spin-
dle cell sarcoma. it i1s apparent that the
microscopic diagnosis of angiosarcoma is a
difficult one. Highly vascular sarcomas
are often misdiagnosed as angiosarcoma.

Most of the patients in the series of
McCarthy & Pack *® (1950) died within 3
years with metastases in the lungs, viscera,
bone and lymphnodes. No evidence of
metastases could be tound in the present
case during exploratory laparotomy. This
patient was treated with deep therapy and
at the last follow up (1 year after opera-
tion) found him symptomiree with no
evidence of residual growth.

Embryonal liposarcoma : Willis ™ (1953
is of opinion that malignant adipose tissue
tumours are rare and the term liposarcoma
should be restricted to tumours consisting
of malignant lipoblast cells. Knowles ™
(1954) defined a liposarcoma as a malig-
nant mesenchymal tumour, the cells of
which tend to differentiate into fat cells.
Liposarcoma is undoubtedly a rare tumour.
Harnett 27 (1952) found only two such
cases out of 205 soft tissue sarcomas.
Stout 66 - (1947) found 73 cases out of 432
sarcomas of the soft parts. Cade?® (1951)
found only 6 cases (4"¢) in his series of
153 soft tissue tumours. Sirsat® (1956)

found 7 cases ‘
tw:(iiu;qcases (.4~8 ) oul of 146 soft tissue-
s Oné.crt}dz}u‘ etal* (1932) et .v\./ith
ont tumozsg in their series of 134 lipomat-
foond T rs. Von Wahlendorf 1t (1921)
« of 168 collected lipoma‘tous
Xamples of liposarcoma John.-
Son ol 95f1) found none in :
. retroperitoneal tumours
(1953) met with 14 .
series  of 162 pri

their series
] Melicow *
such examples in his
tumours. — nary  retroperitoneal
Stout‘i; (1‘512;1nfg0 th;: 41?3eriod of 37 years

‘ un v o en
coma i .- cases of liposar-
of C()llzn:}l;iea S(\}rglcal Pathology Labofa&?rry

- niversit, i

cases reported in the i&it:;:zuig\’lewed 14

S .
min(;\:ﬁ believed .that liposarcomas predo-
Toms S\tfou(;c&ur ir;)ﬂn)mle (Skjoldborg 1 _
>tot - ut it is apps: i
if:;om] liter atu're. that both sexes :redppdr'em
DVO Ve(ii (Willis ™ _ 1953 Melicow 4‘)’3(111‘(‘;;1;}’
oeweerd etal® . 195 ' Thoug ot
in_children (Senfilchen o R Pk &
B ’ 'C
G(,i:?: iy (1939, Kretschmer 3 -dl‘)40
c bA - .1341, Knowleg 32 _ 1954) and
i<e\£vh- orn (Fichman 16 . 1940), ilp;()s' r-dn('i
t;e e'tjm()gx' .Of advanced age gr(nj u')m:;
i vpe.d : f’f incidence in most of the rz o
1;er1es 15 between 40 to §) years (St por‘t‘:
M4, Farbman 4 950" Ny ot
o0, an &

Pinck 4* . 1959 ooy .
cow 2 1953, Deweerd etal ® - 1952 Meli.

1111(1:}())]22](;m~51te of 'lipusarcuma s the lower
1944) 7 éstr(fperltgneal tissue (Stout 65 -
oo D I‘Etllargoma is the commonest form
. 195‘%operltgnea‘l sarcomas  (Acker-
e e : )‘. ‘Llpol.nast grows steadily in
broduent? letl‘operltoneal‘ region withouyt
L abd(incjm.yl b}'II‘Ilpt()InS for a long time
steq o tnha viscera remarkably get ad—.
S ‘e Inereasing  tumour whiceh
B %‘hzcczlupl;e:mthf whole abdoming]
avit, . " llposarcom; 1
:ﬁzlesaﬁccupletl whole ()F thle L:}l)lg?)m(;fn t}?&?
the pabldeonnt]jr}:flld no complaintg referring to
e c[lj ()'rgans, _except occassional
ey fm: ' ‘f?l.f(ll]y. liposarcomas grow
b foundyfjlgsrz\?vdfm extreme(el cases it hagy

' or a period of 40 vegrc
x(eSrl;J?:lt]t’ll};grg 64 _ 1953). The tumour oget?::'
pries b comperatively rapid growth anbl

balient expired within four monthg n((
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developing symptoms.  This patient gave
the history of a sudden attack of epigastric
pain with rise of temperature followed hy
the development of a mass in the abdomen.
Ii is more likely that the attack of pain
drew the attention of the patient fo the
already existing symptomnless mass n the
abdomen. Sudden severe pain is due to
haemorrhage and necrosis  within  the
tumour and this was evident in the present
case from the ceniral cystic degeneration
of the tumour. Deweerd etal ® - (1952) met
with one such case with central cystic
degeneration and another with an abscess
formation. Outer surface of the present
tumour was nodular with knob-like projec-
tions. Twothirds of the lipomatous tumours
in the series of Deweerd etal® (1952) had
such nodular appearance.

Microscopical picture of liposarcoma is
variable. from fully differentiated adipose
tissue to complete anaplastic sarcomatous
cells. The various tumours mistaken for
liposarcoma are myxoma. adipose iissue
infiltrated by cellular tumour of any kind.,
anaplastic  tumour with cells  containing
droplets of fat due to degeneration or
sarcomatous change in the fibrous element
of a lipoma (Willis ¥ - 1953). Case No. 2
of this series is an example of embryonal
liposarcoma. The tumour consists of both
uniglobular ordinary fat cells and multi-
clobular element of brown fat together with
various transitional form between undiffer-
entiated sarcoma cells and well developed
fat cells. Stress has been laid on the pre-
<ence of reticulin fibres which are distri-
buted in a pericellular pattern or in bundles
around groups of cells (Shaw®! - 1936.
Haagenson & Krehbiel 2% - 1936), but others
{(Willis 74 1953, Knowles® - 1954). no
doubt correctly gave little importance to
the reticulin stain ir the diagnosis of a
tumour. A distribution of reticulin fibres
in the present twmour was variable a
places and they were dense and pericellular
while at others they were scanty and show-
ed irregular arrangement around groups of
cells. Microscopical diagnosis of liposar-
coma is not very difficult if sufficient
amount of tissue is obtained for fat stain.
Skjoldborg 5 (1953) has rightly pointed

4

out the fact that misdiagnosis of liposar-
coma is more due ‘o lack of experience of
such tumour resulting from its rare occur-
rence than due to the actual difficult his-
tologic picture.

Metastasis is said to be less frequent in
liposarcoma than other types of sarcomas.
Sometimes multiple liposarcomas are pre-
sent {Fahr & Lubarsch ¥ - 1425, Neinhuis

1925. Goormaghtigh etal? - 1936-37,
Ackerman ! - 1944). Whether these multi-
ple tumours are metastases or independent
primary growths is debatable. Seiginund *
(1934) described a case of liposarcoma in
the thigh which at autopsy was found to
be generalised in its distribution. He con-
cluded it to be a systemic malignant disease
of adipose tissue similar to lymphosarcomas
of lymphoid tissues and this view was later
supported by Willis ™ (1953). Metastases
from liposarcoma by haemic dissemination
oceur in the lungs. liver. bone, brain and
other orsans (Stout % - 1944, Knowles ™ -
1954). In the present case there was ex-
fensive metastasis in the liver.  As autopsy
examination was not available a valuable
observation on metastasis i missed.

The principle of treatment of liposarcoma
is surgical removal wherever possible, fol-
lowed by radiotherapy to prevent recur-
rence which is very commoen. Being a
(wnour of immature fat cells. embryonal
liposarcomas  are highly radiosensative
(Skjoldborg 8 - 1953). The patient of this
ceries came with very advanced condition
ol the disease and expired before any
therapeutic measure could be altempted.

Embryonal carcinoma : A number  of
retroperitoneal tumouts designated by vari-
ous names such as indifferent carcmoma.
embryonal carcinoma, anaplastic cavcmoma
undifferentiated neoplasms ete. has peen
reported in the literature. They are highly
malignant. do not show any definite his-
tologic pattern and have a tendency to
«pread by invasion of veins. These invasive
friable tumours consist mainly of large
round cells. similar to those of the testicular
undifferentiated carcinowma. The case No. 4
this series was a similar one and was

The

of
dizenosed as embrvonal  carcimoma.
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tumour consisted of large, round or elong-
afed cells with pleomorphism at places and
adenomatous arrangement at others. There
were extensive metastases particularly by
venous invasion and the various organs
showed mainly microscopic metastases. The
growth invaded the wall as well as the
lumen of the inferior vena cava with par-
tial occlusion of the renal veins by tumour
cells. Intraluminal healthy tumour cells
with mitotic figures suggest their progres-
sive multiplication. Tumour cells were
mingled  with  unorganised  thrombus.
Willis ™ (1952) says unorganised intra-
vascular blood clot constitute a suitable
culture medium for many kinds of tumour
cells, is attested by the healthy appearance
of the cells and the presence of mitotic
figures in them . Gross and microscopic
picture of the metastatic nodule in the gall-
bladder suggests it to be haematogenous in
nature.  Willis ™ (1952) found only two
instances of gall-bladder metastasis and
referred to 21 recorded cases in the litera-
ture. The primary tumour of the 23 record-
ed cases were melanotic tumour (14), car-
cinoma lung (4), carcinoma kidney (1),
carcinoma oesophagus (1), a doubtful
tumour (1) carcinoma of the nasophrynx
(2). Pulmonary metastasis is interesting
due to the intravascular spread of tumour
along the inferior vena cava to the right
atrium as a solid column and thence extend
to the lung along the pulmonary artery.
Though no gross change was observed in
the lungs, microscopic metastases were
found in both lungs. Metastatic areas in
pancreas show persistence of islet cells
within the cancer cells. This explains the
absence of diabetic symptoms in cancerous
pancreas {Pearce™ - 1904). Retrograde
extension along the renal veins from the
tumour within the inferior vena cava is rare
(Willis 7 - 1952). The present case showed
unusual retrograde extension from the
inferior vena cava along both the renal
veins, which were almost completely soiidi-
fied with tumour cells. Both the kidneys
showed only microscopic metastases with
no apparent gross change.

Leiomyosarcoma : This is the second
most  comimon  primary  sarcoma  oi  the

retroperitoneal region (Ack :
; erman 2 . {95;
Incidence of plain -

: -muscle tumouypy in the
retroperitoneal reg

0n 1s comparatively
Out of sixty plain-muscle tumours (?lfl;;‘f-.
trointestinal-tract found during o
of 263 years, Golden & Stoft ’t‘?? ?ﬁféi(l)()i
ol?served only 8 cases of retroperito.neal
leiomyosarcoma and out of 1018 collected
cases the_ey observed only 43 (4.5 <) in the
retroperitoneg] region including 'omentum
and mesenteries, Retroperitoneal leiomyo-
sarcomas are found in people of advanced
age group like other sarcomas of that pe
gion, the peak of incidence being between-
40 to 60 years. The age incidence of 17
reported by Melicow 2 (1953)
13 months to 69 year
vears. The age of

cases
ranges from
s, the average being 43
the patient in the pre-
yfearst‘. Leiomyo.sarcomas
) > OL retroperitoneal rewi
gttgm a huge size and nI;av ;?1?)111 Ifﬁi(t):z
egeneration (Lumb :‘7-195].), They re‘cur
. rectly ext
vital structures. The tumoui{ inXtt(}?lI;dptrng::
case had dense adhesions with the in‘ferinr.
vena cava and mesentery which made
gttempt at surgical removal impossible
larlll.nvn series and pyelography can only
ocalise a tumour, actyal diagnosis 1s nof,
possible before exploration and }{ist;ﬂo ic
stl.xdy.of a portion of the tumour. Hi;tologsi‘
criteria  of malignancy so far as l'gL
muscle- tumours are concerned isAunl;:llil':x:
lfz. Clinically a metastasizing and invasiy
1e}omyoma may show a perfectly beni 's
Mmicroscopic  picture (Hunt 30 - 1923 M§1
nick © 1932, Golden & Stout s . 1951
Wl]hs " 1853). Willis correctly empha:
:s'lzed the fact that invasive and metastasiz-
ing tumours are sarcomas, however \;/ell
differentiated their structure may be. The
case of. the present series had typical histo-
logic picture of leiomy()sarcom.a‘ at plz;ces'
well dlffer‘entiated and at others :-;howin;:
pleomorphic abpearance with bizarre giant
?ell‘s. Pre:‘sence of bhizarre or monster \cellx
indicate either atypical character of growth
or degeneration (Golden & Stout 19 —61941)
Rggmngl metastasis is frequent. Haemic.
dxssen}mat.ion to distant sites are commonly
seen in liver, lungs and vertebral b()dy'
(Golden & Stout!d . 1941, Melicuw“-l%‘i)}
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TasLe 1
RETROPERITONEAL TUMOURS

Age g = Description e
Case ir% Sex Symptoms E‘Eg N Histology g}::]'ztgs Remarks
Years 3 & Location ;
1 61 M Lump abdomen, & Large, cystic & heu- Angio- \{csot‘orma- Treated
R B.A. morrhagic mass tu the  sarcona tive Mesen- with deep
right upper quadrant. chyme X_‘R_ay.
Adherent with duode- Living
num,  ascending  co-
lon & greal vessels
2 35 VM Sudden attack  of 4 Lurge gravish-white, Kmbryo- Hn_)bryon‘\l Dead
M,-H. severe  abdominal triuble  mass  with nuel Lipo-  adipose
pain with rise of nodular surface, Scat-  sarcoma tissue
temperature  foll- tered areas of degene-
owed by a lump ration & central ¢vst
in the abdomen. formation present
Occassional  diar- Clecupies whole ot the
rhoca abdomen, more on the
right side.
3 36 M Lump & pain abio- T Large pite x ﬁr‘ru m s P‘upll‘mrv Waoltian Untraced
A.M P, men with fow rise filling  entire  right Cyste rest in follow
of temperature. posterior wall push- ;u_icnoc;zr— 2p
ing the futestines for-  cinoma
wards, Black neerotic
material came out on
incising the mass.,
15 F Lump & vague pain 4+ Fusitorm mass fitting Embryomal Sex celf Doad
P.D. i the abdomcen cntire rlght_poxturm_r carcinoma
with paralysis  of wall extending to Tett
both Jower lhmbs at 4L vertebra, 3L
Burning  scnsation AL vertebrae & psoas
during micturition muscles  were  des-
& Constipation. troved, 1.V.C. solidi-
ned by the growth &
<showed extensive
metastases,
& 37 F Luamp abdomen with 3  Large lobulated 1irm Lelomyo- ? Dead
R.D. cpigastric pain. mass on the right side  sarcoma
of vertebral column
iust behind the 3rd.
part ot duodenum «
fixed with inferior
vena cavia.
The case under discussion had no appa- 2. Histologically  the tumwours were

rent metastasis as ohserved during oxplo-
ratory leparotomy.

SUMMARY

1. Five cases of malignant retroperi-
toneal tumours found in a general hospital
during a two year period have been report-
ed with elinicopathologic features,

angioxarcoma. embryonal liposarcoma, pa-
pillary  cystic  adenocarcinoma, embryonal
carcinoma and leiomyosarcoma.  The ages
were 51 35, 36, 45, and 37 respectively.
Three occurred in males, two in females.

5. The incidence. clinical history, histo-
venesic, gross and mieroscopic picture ol
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individual tumour is detailed and

available literature reviewed.

Post-mortem findings of the case of

embryonal carcinoma with extensive metas-

tases is described.

This case showed an

unusgal metastasis in the gall-bladder by
haemic dissemination,

5. Three of the cases died soon after

the admission, one case left the hospital
and remained untraced, the remaining one

(angiosarcoma) was
therapy and is living for one vear
tomless.

treated with radio-

symp-
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MANAGEMENT OF BLUNT INJURIES OF THE CHEST WITH A
SPECIAL REFERENCE TO THE ‘ CAVE-IN' INJURIES

by S. S. ANAND and WARYAM SINGH. Amritsar.

Fractures of the ribs are amongst the
most common injuries met with in civilian
practice. As a rule they are dismissed as
trivial injuries. However, they can be ac-
companied, especially il there are multiple
fractures, by profound physiological and
pathological changes in the respiratory
mechanisim. In most of the reports pub-
lished in the literature in the last decade
there is a greater appreciation of the fact
that about 10 to 20 per cent of cases of
blunt or ‘closed’ injuries of the chest
have a fatal ending. Road accidents espe-
cially the automobile and 'run over’ inju-
ries, account for most of these cases. It is
obvious therefore that the number of such
cases is bound to increase in our country
too with the increasing pace of indus-
trialisation. Of these, the ‘stove-in’ type
of injuries of the chest are the most impor-
tant because of their gravity. The review
of literature shows that this form of injury
is uniformly fatal unless prompt and pro-
per treatment is given to the patient to
restore his physiological halance. viz., the
rapid control of shock and haemorrhage.
provision of a clear air-way. drainage of
chest cavity, if indicated, and the stabili-
zation of the chest wall.

During the years 1952 to 1957 seventy-
five cases of blunt injuries of the chest
have been treated in our surgical unit. Ten
of these cases had paradoxical respiration
and five of them had ~stove-in ' or ~flail’
chest.  These latter imjuries would be dis-
cussed in detail as most of the reports in
literalure pertain to a single case (Joslow
1946, Williams 1948, Henry 1957, Cooper
1957) except the presentation of eleven
cases by Carter and Ginseffi (1953). of
five cases by Bickford and Grant (1956).
Proctor and London (1955) and Hulman
(1957) have also described two cases each.
The review of the lilerature shows that
the ‘cave-in’ injuries of the chest are not
very common. Heray and Eggleston (1931)
reported that 63 cases of blunt injuries of
the chest were admitted in their hospital

cal

cases

vears

blunt
follows : —

10.
11.

intervention.

in one year. 1949, with 8 cases of para-
doxical respiration, and out of these only
cases needed surgical intervention.
Proctor & London (1955) analysed 344,000
of injured people treated at the
Birmingham Accident Hospital during nine
from 19441952 with paradoxical
respiration in eight cases requiring surgi-
Of these eight operated
cases only one survived. Our 75 cases of
injuries  could be classified

TasLe [

CLASSIFICATION OF 75 CASES OF
CLOSED INJURIES OF CHEST

‘Blunt injury ’ chest (Pain
on deep breathing and
coughing) ..

Fracture-rib — uncompli-
cated (X-ray  evidence,
crepitus or positive spring-
ing test) .

Fracture rib with surgical
emphysema

Fracture ribs, surgical em-
physema and obliterated
costophrenic angle

Fracture ribs with haemo-
pneumothorax ..

Fracture rib with delaye
pulmonary embolism

Fracture ribs with tension
nneumothorax

Fracture rib with extensive
contusion lung .

Multiple tracture ribs wit
paradoxical respiration

‘ Stove-in ' ches

Diaphragmatic
lowing closed injury

- Total ..
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Most of the cases were in the second, third
and fourth decade of life, as seen in
Table II.

TapLe II
DISTRIBUTION OF AGE
Age No. of patients

0— 5 years 1
6—10 years 5
11—20 years 9
21—30 years 15
31—40 years 15
41—50 years 17
51—60 years 6
61—70 years 5
Over 70 years 2

The mode of injury is shown in Table IIL

TaeLe III
MODE OF INJURY
Fall from a height .27
Fight with blunt weapons .. 25
Compression force (by tonga, cart,
tractor, debris, etc.) U
Auto accident .. 6

It may bhe emphasised that the five cases
of “stove-in' chest were produced by :

(i) struck by shaft of a tonga

(ii) crushed by a bullock cart

(iti) crushed between a loaded trolley

, and a wall
(iv) run-over injury by a tractor
(v) head-on collision between a scoo-
ter and a bus.

The other associated injuries were as
follows : —

TasrLe IV
ASSOCIATED INJURIES

Fracture of other bones 12 fractures
(in eight

patients)
Head injury .. 3 cases
Fracture of pelvis .. 2 cases
Ruptured diaphragm .. 2 cases

In fact I .
head lrtlhj assom.ated mjuries like 4 severe
rhage mi vm;) with intra-cranial haemor-
penZd in );)u ¢ the cause of deatn as hap
I case no. 5 ) N
the dia ‘e - - The rupture of
phragm is worth commenting UPunt

It was s b
S 6} > S l I 3 ]
. ee mn tw ()f our
cases, Y
] Is r.ot (,()Inn]()ll m b]unt or (,] S d
mjur A\ ouse

injuries of the cheg

it est and ig o
in : ; S o Al
dl;fsisceu(}t pThe.ddélagnosm is, howe}b\’zee?'emrﬂ;‘l.
. : rovided this complicat; is ket
i]n mind. In both cases ofp ;;atl(m o
laphragm we were able to ¢

cessful repair after btain a gye.

th(n'acotomy.

Path ’ ‘ i
athology of Stove-in’ chest -

( S Sin Y 3

‘ﬂaj]t(z\},ii?’ Och?st h:las been described a4
: St or “erushed chest’ oF ¢ ctonn.
ing wheel Injury. This iy associated.\twe?t:

multi > Doed
ple fractures - either anterior when

the sternum or costal oo
fractured, laterral :CO»S:;lie;drU?agOs oy be
be fractured in two or r?qlollm lilbs may
{)&)stérl(}r whgn there are mtlltli)p(izehir().r
te}x;f;lo‘ ‘ihe ribs on either side of the Z]L:
tebral (,::) umn, The lag type of injury iy
e )os‘huTm()mmon. This causes a porti()ﬁ
‘Cavec_inc,estl w_all. to be.come flail and ¢
cave-in | during  inspiration producing
baradoxical respiration. The paradox;i i
resplration interferes with norm';] ;ih”k'lt‘fll
respiratory mechanism. Thisg le':ds tOI‘dCIC
reas_ed ventilation in the lung an:] 1 '0 'de(L
respiratory eflort resulting “in an n‘(«r‘(‘d‘SL‘d
shunt of air between the two lun "mt'emal
cing tendency to anoxia and cyan%:' “ R
§1des, the paradoxical and labdured‘ l}; 'B}?
ing reduces the venous return to thel}?(lt t
and hence results in a4 diminished carsélf
output. This is further aggravated by tlﬁL
pain at fracture sites which px'oduces"\d'ff'e
cully in expectoration.  Initially the»l : ’l-
are dl‘y.unless there is a co~exi:stinq dL;“‘%\
chymal Injury but within 12 {, 24 h;)ulz's :111:
vicious  circle, described above leadvs ?t
Increased bronchial secretion al;d the‘ '('
tient .develops the clinical picture of a ‘\5:
lung ', desecribed by Brewer and h(is cL
_w(.)rkers (1946) who have emphasi%ed. th'()t~
Injury to lung produces bronchiai s a'd
?}r’]ed 1ncria§edﬂsecreti(m. The pain ruijdc\xr*r:
cough ineffectual leading 1o a te
for atelectasis and consolidai’ion \]\lt&)ni]:fll-tct
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tion. This still further interferes with the
gaseous exchange. These symptoms produce
cyanosis, tachycardia, anxiety and restless-
ness. The clinical picture may be further
aggravated if there is haemothorax. pneu-
mothorax or associated injuries of other
parts of body. If these symptoms are not
relieved soon, it may lead to death.

In our series of 75 cases the following
complications were noticed : —

TaBLE V
COMPLICATIONS
Wet lung .. b6 cases
Haemothorax .. 3
Tension pneumothorax o4
Paradoxical respiration ..o 10
Diaphragmatic hernia .2
Acute dilatation of stomach .. 1

Emergency treatment :

The most important thing to remember
in cases of crushed injuries of the chest is
the immediate provision of life-saving mea-
sures, viz., adequale air-way, treatment of
shock and decompression of haemopneumo-
thorax or tension pnewmothorax. The pa-
tient can be quickly intubated and aspira-
ted, or immediate tracheotomy may be a
life-saving measure as shown by Carter and
Ginseffi (1953). A portable X-ray will be
helpful in giving the extent of haemo-
pneumothorax but may not show the multi-
ple fractures. Tension pneumothorax may
he relieved by a needle in the pleural
cavity connected to a water seal. Later on
the needle can be replaced by an inter-
costal catheter connected to a water seal:
this is better than a needle and prevents
injury to the tung when it re-expands.
Massive transfusion of blood will be needed
in most of the cases of *stove-in " chest.

Management of sonple injuries :

In ordinary fractures of the rib relief of
pain is all that is required. Strapping and
narcotics which were used in the past have
been completely abandoned. Strapping does
not  relieve pain and nay even cause
embarrassment to breathing and circula-

B
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tion.  Intercostal block or paraverte;
block relieves pain and permits the t;'_Dral
to cough easily. batient

Accumulation of blood and flaid -

FAJ\'e cases had blood in the pleural
cavity. Simple aspiration was used in
three of these cases. No case needed
decortication.

Emphysema is much more common than
pneumothorax.  Subcutaneous emphysema
ix an index of puncture of the lung. Tt
rarely requires any treatment. When asso-
ciated with pneumothorax the best form of
management is the use of an intercostal
catheter. through a trocar, connected Lo a
“water seal " bottle. We had four cases of
tension pneumothorax. They were treated
with intercostal aspiration with a needle
connected to a tube under water seal.

Management of ~cave-in’ chest :

In order to understand the aim of Llreat-
ment we should emphasise the pathological
problems confronting he surgeon :—

{i) Paradoxical movements: with its
ill-effects.

(ii) Severe pain from movements of
fractured nbs.

(iii) Excessive tracheo-bronchial secre-
tronmn.

In other words our aim is to provide ade-
quate respiration to break the vicious cir-
cle. This can be achieved by the restora-
tion of the integrity of the chest wall to
maintain intra-thoracic physiology. Cole-
man and Caleman (19530) have emphasised
the need of internal fixation of multiple
fragments of the ribs by wire sutures. We
have used sutures of strong silk in one
cuse and stainless steel wire in the second
caxe of cave-in chest which survived by
surgical intervention. The ribs can be ap-
proached for this purpose either by a
para-scapular incision or by a vertical
incision in  the anterior axillary line
(Fie. 1). The stability obtained by this
method is quite satisfactory. Coleman has
recommended  intra-medullary  fixation of

ribe.  We have not felt any necessity of
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Fip. 1.
Shows the line of incision employed
in our cases.

using any traction. Traction has been ad-
vised by many surgeons and many methods
have heen used for this purpose. Sternum
has bheen fixed by modified cup-hook
(Proclor and London, 1955), coat hanger-
hooks (Jaslow, 1946). Hudson (1957) has
preferred soft tissue traction by passing
long metal pins under pectoralis major and
serratus anterior muscle: traction being
applied with the help of an overhead
frame.

Shock is treated by the wuse of blood,
dextran and other intravenous fluids. Fain
is relieved hy intercostal or paraverterral
block or the use of pethidine hydrochlo-
ride. If the blood pressure is below 90
mm. of Hg., pethidine is avoided as it may
further lower the blood pressure. In such
cases procaine is a heller analgesic, and is
given intravenously : 1 gm. being dissolved
in 500 c.c. of saline and given at the rate
of 160 drops per minute, ie. 20 mgms. of
procaine should be administered per
minute to obtain relief of pain. However
morphia in doses of 18 to 16 gr. can he
given every 6 to 8 hours and this relieves
the pain without depressing the respira-
tory centre. Oxygen is administered with
the help of an intra-nasal catheter at the
rate of 3 litres per minute.

Carter and Ginseffi (1953) have empha-
sised the use of a tracheotomy in the cases
of ‘cave-in’ chest. They emphasise that
tracheotomy provides certain physiological
advantages :

. (i) Reducti.on in volume of dead space
¥y 100 cc. involved in the respiratory

ty 8.(,t, mn tlle Ila%al pass age 11 d“d
v
2 mout

({11) Decrease In resistance to inspired
<_1nc1 expired air, as this resistance i mainly
In farynx and upper nasal passages. l

Besides tracheotomy reduces paradoxical
movements, alleviates pain by decreasine
the movement of fractured ribs, andrin-(;
wdgs an easy and ready method for aupi-
rating the tracheo-bronchial tree witH([)ut
takmg recourse to the use of a bronchos-
cope in cases of ‘wet-lung'. Carter and
Gmsefﬁ_ have used Lhis method of treat-
ment since 1949 and have reported eleven
cases ol ‘cave-in’ chest with two deaths
Hulman (1957) has also reported simila;l:
results in two cases. Avery, Head and
Hudson (1957) have emphasised the use
of tracheotomy in every case, along \\'i{h
the hy'perventilation of the chest with the
help of a Morsch respirator attached to Lﬁo
trachg(ﬂmny tube.  We have no personal
experience of tracheotomy in these cases

CASE REPORTS
CASE 1.

201_\%._1'\1§52.33 male, electrngzm. was  admitted  on
20 .kj . An‘ h()ur. betore  adimission  he  was
,Iolnu’g. “}11 the right .\;ld(-‘ ol chest by the shalt of a
mgfi,:l.‘ 0{0 'wa,\" experiencing  severe pain in the
Lo ot impact and had expectorated  blood.

examination. the patient was found to be
well-bgllt and  well nourished. There o
Cyanosis, pulse rate was 90 per minute respir:
tion 26 ber minute. B.P. 120775 mm, H;:A l'I“l l—
was 4 (_ilf’fuse swelling on right side . vt
caving-in of the middle part which
doxical movement.

was  no

of chest with
e i« showed para-
Surgical e as pr
sent. Percussion note on l‘ilgl?t y?;tigt\*d wis
p.an'ed. Breath  sounds  were '
right side of chest. Medium
present.

] was  ime-
diminished  over
crepitations were

X-ray chest showed pleural fluid on

with multiple fractures of 3rd to right side

4 Tth ribs (Fig. 2).
Right side of chest immobilised

: by s A
Oxygen inhalation started v sand bags.

On 21-2-1952 operative fixation of
;-J;}l)d'irrxtdflien.t A curved incision starting over 7th
ot (‘)]?- rising to the level of the 4th rib in
pebt xifla  was ;xlad(-.l 3rd to Tth ribs  were
ke mct[(«) mglllple fragments. Some of the
Jagge ends. being pushed into chest cavity

Sing an irregular tear in the middle lobe. The

the ribs way
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Fig. 2.

Case 1. MR, Skiagram of chest showing surgi-
cal emphysema,  haemo-pneumothorax and frac-
sures of 3rd to Tth ribs on right side with wide
displacement of fragments.

lung was collapsed. Tear m the hung was repadre d
by interrupted sutures, Nh rib was brought into
alignment by three sutures of stainless steel wire.
Other ribs  were so mutilated  that their repair
was impossible, so the smaller fragments  were
removed. A flap of pectoralis muscles was turned
down from above to cover the partially repaired
chest wall, Tt gave a satisfactory covering. Waound
closed i layers  over o drainage tube in the
pleural cavity. At the end of operation  bron-
choscopic aspiration was done.

Except for slight pain in the chest patient _did
not have any trouble in the post-operative period.
On the 17th post-operative day 2000 c.e. ot bload-
sained fluid was aspirated from the chest. Dis-
charged after 5 wecks with Tully expanded Tung.
Followed up for 6 months- exeept for slight pain
m operation scar hed no complaints,

CASE 2.

K.S.. 35 male, admitted on 1-4-1957. He was
run over by the wheel ol a tractor on 31-0-1057
and was experieneing severe pain in the left side
of the chest with difficulty in breathing.

On examination, the padent was found to De oW
wcll-built hefty individual. He was in acute respi-
ratory distress. with fairly decp cyvancsis and a
rapid pulse.  Respiration was 56 per minute and
pulse 128 per minute, Left side of the chest. on
the side and  anteriorly. showed obvious pare-
doxicid  movement.  Trochea  and  heart  were

INJURIES OF THE CHEST 33

Fie, 3.

Case 2, K.S. Skiagram of chest showing haemo-
thorax on left side and multiple fractures of 2nd
to 9th ribs with wide displacement of fragments
autsrde

<hitted to the opposite wide. Moist sounds were
present on both sides. X-ray revealed collection
of fAuid on the left side with multiple rib frac-
tines trem the 2nd o the Sth rib. The fragments
were lving moan cutwardly  displaced  position
(Fie. 90,

The chest was imniobihsed with sand bags and
oxveen inhalation intranasally  started. But the
patient’= condition did net mmprove :nd the moist
counds in the chest increased. Four days later
theracotemy was  performed.  through a curved
incicion over the front and  side of left chest.
under controlled  respiration endotracheal  anaes-
thewie, 2nd 1o 9th ribs showed multipte bractures
and ws many as 18 fragments were counted, Frag-
mests with the intervening  intercostal bundles
were Iving in o displaced position. Th(fs(‘ were
replaced  an accurately as possible :mv(l fractured
ends  brought together by strong silk  sutures
passed  through drill hoies In »th(‘ adjacent sur-
taces. The wound wis clased in layers.

Patient  had o rather  stormy postoperative
period. There was aradual l('ssonix_l_«_{ of cyanasis
and  clearance  of tracheo-bronchial :?‘ccretlgns
The peradexical nmovement was very '.k:llgh( _niter
the fixation. He was maintained on m(m'mn‘%cnl‘
oxveen  inhalation tll respiratory ar)d pulse' mt}es
<ubsided 1o normal. A collection of bl()()(_{ in lt' lff
loft chest was tapped on “th post operative day.
He was discharged five weeks after admission, i
o operfectly it condition.
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Fig. 4.
Case 4, T35 Skiagram of chest showing opague
left side, pneumothorax and  {rictured  vibs on
right side.

CASE 3.

F.C., 35 male, was admitted on 30-4-1957 having
been run over by the wheel of a cart. He was in
a state of shock and there was caving-in of the
chest on the left side. Surgical emphysema was
present over the left side of the chest and he was
markedly tender all over this side.

He was given 400 c.c. of plasma 1'V. The chest
wall was immobilised by sand bags.  The pulse
at this stage was 120 per minute, respiration 28
per minute and blood pressure 130’80 mm. Hg.
Povtahle X-ray picture of chest did not reveai
any fractured ribs.

Conservative treatment was continued. On the
second day he developed acute dilatation of
stomach. A Ryle’s tube was introduced and half
hourly gastric suction dope. Intravenous 5% glu-
cose saline drip started to replace the agpirated
fluid.

The vespiratory rate remained high and on the
third day both sides of the chest became moist.
There was difliculty in expectoration. Both lung
hases revealed coarse crepitations. His condition
was considered too poor for operatlive fixation of
the broken ribs. Expired on 3-5-1957.

Commients :

This case shows that an early surgical
intervention is valuable in these cases. In
retrospect an immediate trache()tomy may
have saved this patient’s lhfe.

i Fig, 5.
Case 5, K.R. Skiagram

n}nthm‘u){ oh right side

right lung. .

of chest showi
! sUshowing pney-
with o bnen

CASE 4

T.S.. 25 male, I
iy B x;ldli,lg%l;oqmr by profession. was ad
i e=1-1007 in o semicomatos dition
putted on 21-1- . natose cond
Surfb‘c:ul'glgdal emphysema  of most of the ll)tl):;”
sorface 1;1: marke(_i respiratory cmbarms‘snwui\
oy Pad b 3;1'];(11}1(31wltched between a loaded trol-
d all, half an hour before admission
xaminatj 'Cve: i el
o ay]qutf{o']?l revealed extensive surgical empt
o mi(:)n ty marked cyanosis. Pulse rat P
2 . N Oun e b . o ;
e pw%mlig,l xc:plmtmn 30 per minute Y:/,,‘:l
b ood the“ c} IQ - mm. Hg. There wag (-‘wi'n‘
: ( : S o g
paradoxm'llulg\t ‘SK%‘ of the chest with m'n'k:‘d
G al respiration. X-p; - racture
Pigdoxdcal fon. ray revealed fractuye
iy thevlb}?‘ ‘.7th and 8th ribs on the rig;x{ x'idT
eft side was opaque (Fig, 1) o

mtroduced  inty  he
oxygen inhalation
out. A wide hore ?lethv ph‘¥"-\"“‘ were carvied
e p]eumi cw“x’mctho w;}xs ntroduced into the
g avity rough t} . i
riht p o he  2nd
‘}l); Td})d attached to water-seal | (“;1”“)5"”
B started  bubbling ouy with «\l'w‘h 1)“15‘ e
‘ i weath.

The patient’s condition
the evening he became
hours aftor

. An airway  was
immediately  ang
Repeated  aspiration

mouth
started.

worsened and  towards
k comatose Y OXPir
admission. dlose He expived 10
Comments :

This case sous
taking Su?:f 'agam shows that delay  in
fact with F}ica] measures may he fatal. In

y'l e )' \. .. . . . «l. .

condition detell_i::»lm;ge ‘nldtnnc the pationt's
. ates and surecery moae

be possible at all. and surgery may not

partial collapse of
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Fig. 6.

Same case as in Fig. 4. Skiagram ol chest
showing  expanded  lung after relief of tension
pneumothorax by needle  introduced in 3rd ic
space and attached to a water seal bottle

CASE 5.

K.R.. 65 male, was admitted on 1-1-1953 with “
history that he had been pinned down under his
bullock cart 3 hours before admission. and h‘ad
since then developed marked breathlessness with
pain on the right side of his chest and over the
back.

Examination revealed a patient of mudera‘\u
build and nourishment. There was ho Cyanosis.
respiration was 28 per minute pulse 120 per
minute and blood pressure 120 85 mnu Hg. Para-
doxical movements were present over lower part
of right side of the chest ch'cussion _1'0\'0;{1(({ a
hyperresanant note on the right side, with distant
breath sounds on auscuiiation. Heart and trachea
were shifted  to the  opposite side. A diffuse.
tender. 5 x 47 swelling  was present  over the
dorsolumbar spine.  Spmal movements were not
possible 1 there  was no paresis - or sphincter
derangement.  X-ray of the chest revealed pneu-
mothorax on the right side (Fig 5). X-ray of
the  spine showed  compression  fracture of the
second lumbar vertebra

He was placed on a fracture bed and the paru-
doxical movements of the right side of chest con-
trolled by immobilising with sand bags. A wide-
bore needle was introduced into the right pleural
cavity through the third intercostal space ante-
riorly, and connected to @ water-seal bottle © ar
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Fig, 7.
Case ‘liA S.L. Skiagram of chest showing pre-
sence of gas and fluid in left pleural cavity. Out-
line of left diaphragm is not defined.

sturted bubbling  out immediately.  The patien:
was feeling much improved in a short while. The
needle was removed after 5 days, when crepita-
tions appeared over bases of both the lungs and
patient had difficulty in coughing out. After this
air under positive pressare was withdrawn irom
the right pleural cavity on a number of occasions
till 18 duays after admission, when expansion of
the lung occurred (Fig. 6). The paradoxical
movements of the chest wall, had by this time
become of a very minor degree. The patient was
discharged after seven weeks and advised to lie
on a hard bed for a further period of 7 weeks.

CASE b.

SL. 31 mule. a University teacher, was ad-
mitted on 30-10-1957, with a history that on 5rd
August 1957, the patient  slipped over a stone
while holidaying in Kashmir and fell against &
large boulder while @ heuvy stone fell over him.
He immediately experienced difliculty in breath-
ing with puain and heaviness over the left chest.
the pain increasing on deep breathing and cough-
ing. He was diagnosed, at a local hospital, as
having fractures of 9th. 10th and 11th ribs on the
left side, He also had separation of the symphysis
pubis with fracture of pelvic bones for which a
plaster jacket was applied. Hix chest pain gra-
dually improved.
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Fig. 8.
Kht}a_me tase ay .in Fig. 6. Bairum enema reveals
chifting of splenic flexure into left pleural cavity.

<

Exammation on admission revealed the presence
of fluid in the left side of chest along with a
pleural rub over the left lower part of the chest
An4X—r;ly showed presence of gas and fluid in the
pel:lphgl'al lower part of the left side of the chest
(Fig. 7). A diaphragmatic hernia was suspccte;d
and was confirmed by a barium enema which
revealed the shifting of splenic flexure  of the
colon into the left chest. (Fig. 8).

Thpracotomy was performed on  5-11-1957,
opening up the left chest through the 8th inter-
costal space. Splenic flexure, most of the stomach,
part of the spleen and a hit of the left lobe of
Ilve}' were occupying most of the left pleural
cavity. The left lung was partiaily collapsed. A
big triangular rent was found in the anterior part
of the left diaphragm, where the diaphragm had
been detached from its anterior costal attachment,
leaving a gap about 6” x 4”. There were no
adhesions between the prolapsed abdominal con-
tents and the diaphragm. The viscera were
returned to the abdomen and the rent in the
diaphragm repaired, with some difficulty, by
strong interrupted sutures of silk. The chest was
closed over a drainage tube brought out through
the lower intercostal space. The postoperative
peviod was smooth, except for some collection of
fluid in the left pleural cavity, which was aspi-
rated twice. The left lung expanded (Fig. 9).
The wound healed by primary intentions.

RestLts

75 cas~es of blunt injuryv have heen trea-
ted. There were five deaths.

Fig. 9,

Same as in Fig. ¢ and

gram of chest showing

There is a minimal :
phrenic angle.

'I‘r; Post-operative skia-
4N expanded left

amount of flyid at the costo-

TasLe VI
MORTALITY

1. " Stove-in’ chest with wet lung and

acute dilatation of stomach 1

2. S -in’ N
tove-in chest  with tensi

N S1on-
Pneumothorax and opposite he 1
thorax A reme

3. Sever ad inj 1
b,-t-‘lle };lead Uy with ingracore
bral  haemorrhage along el
cave-in ' chest it

1

4. Tension pneumothorax

injlll'y and fracture 01‘ with head

forearm | 1

5. Fracture rj ;
! ib  with dela
nary embolism ved pulmo-
1
B

Of the five cases of -
of 1 ewfé:.: c:\}g;.\ .()t cave-in ' chest only 2
paves were {hle lﬂ}iﬂ?(l t»o surgery for sl';—
puasation of th ({‘ est with recovery in hoth
the died. h ho n?r t‘l’n'ee cases died : (e
ase d du(e t ()}nu 'di.tel' ad‘missi()n in Lhé
hospital d m:g:ilssouated fracture of the
Sl it \«eé(‘ vle 'mtra-cranial huenmr»
thage. T tén')ll( died after 10 hours of
sion poneumothorax o ‘lh)o

lung.

MANAGEMENT OF BLUNT INJURIES OF THE CHEST

came side as cave-in chest and imassive
haemothorax on opposite side. The third
patient died after 3 days of wet lung and
acute dilatation of stomach.

DISCUSSION

Blunt injuries of the chest can be a seri-
ous surgical problem specially if there 1s a
“cave-in = chest injury. It is Important,
therefore. in cases of paradoxical chest to
restore the normal physiological respira-
tory mechanism, either by the restoration
of the integrity of the chest wall or by an
early tracheotomy, otherwise there is a
}_,fl‘ez;t danger of a fatal outcome hy the
development of a “wet-lung’ with all its
complications. The ease of respiration was
noticed in two of our cases in which fixa-
tion of the ribs has been obtained by silk
or stainless steel wire sutures. External
traction is not needed in such cases if a
satisfactory fixation of the rib fragments
has heen obtained.

SUMMARY

1. 75 cases of blunt injuries of the chest

have been analysed.

2. The pathology and clinical f{eatures

of the ‘stove-in’ chest have been dis-
cussed.
3. Emphasis has been laid on the early
management of these cases by emergency
measflres to restore a normal air-way and
blood-volume to  prevent evanosis  and
anoxid.

4 Advantage of stabilisation ol the
chest wall in cases of ~flail chest * has been
stressed to provide a normal physinl()gxcal
respiratory function.

()
by
Ny

5. Stress has been laid on the use of
inter-costal or para-vertebral block for the
relief of pain. If this fails intra-venous
procain should be given at the rate of 20
milligrams  per minute. This relieves
anxiety also.

6. An early tracheotomy may be a iife-
savine measure in many cases of crushing
injuries of the chest.
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LYMPHANGIOPLASTY FOR FILARIAL LYM

PHOEDEMA

by U. MOHAN RAU, Madrqs*

Chronic lymphoedema of the inferior
extremities, a disabling and disheartening
condition to the patient, still continues to
be one of the most disappointing in its treat-
ment. From time to time several surgical
attempts have been made to relieve the
Inconvenience and deformity caused by this
condition. One of the earliest operations
carried out (as early as 1908) was Sampson
Handley’s lymphangioplasty, where he used
subcutaneously buried strands of silk to
act as wicks to drain away the lymph from
the lymphoedematous area. His were cases
of “brawny arm of breast cancer.” The
procedure about to be described here is a
modification of this operation, using nylon
strands instead of silk.

Pathological changes underlying this ope-
ration.

The term lymphoedema here refers to
oedema resulting from obstruction to the
Iymphatic flow. In South India. one of the
commonest causes of chronic lymphoedema
of the interior extremities is obstruction
of the lymph conduits and lymph glands
draining the extremities by flarial infec-
tion ; there is usually a superadded pyoge-
nic component.

The investigations of Bhaskara Menon 2,
of Acton & Rao! and others have shown
that the skin and subcutaneous tissues
were chiefly involved in the pathoiogical
changes that were produced as a result of
this lymphatic obstruction and back pres-
sure.  Mzicroscopieally in the initial stages
there was a marked dilatation of the super-
ficial  lympk  capilleries ;  these  vessels,
hardly visible normally, became very pro-
mment and appeared as irregular slits lined
by flat endotheliumm. There was widening
of the tissue spaces due to oedema. Later
on. there was excessive development of
fibrous tissue in the subcutaneous region

*From a surgical unit, Govt. Generval Hospital,

Madras,

and fibrotie . . )
lymphatii(;_hc thickening  of the diluged

Anatomy of the lymphaties.
All the lymphatics of the

subcutanegy normal skin and

S tissues bﬁlow the level of the
Dlicus the inguinal o [
ﬁfcxlnphg\tlcs and lymph glands. The gir;::gh(:!

S above the leve] of the umbilicyg dra;n

mto the axillay .
ing side (Fig’iﬂly) .g fands on the cor respond-

The (l.i?n Of t}l .
€ operation as
the lymph containeq 4, the (\;\;115 L drain

drainage wag no

) t  obstrye .
achieved by bUl‘ying ucted. Thiy
from the subcutanec

1 was
Ong strands of nylon
: Us tissues of the inf

:  su U fe-
rugC extremity jeposs the groin, into the
suncutaneous regions ol the upper portion

of the abdominal wal] . d . :
of the chest. and lower portion

Technique of the operation,

A. Lymphangioplasty. Under generg]
. <'( « ~ e M M N ) ©
anaesthesia a smal] Incision was made into

CLAVICLE - DEEP CERVICAL GLANDS

RULLARY GLANDY
. UMBILICAL Ly,

SUBINGUINAL GLANDS-

Fig, 3.

1., - M 4

A diaRramotic representation of
lymphatie - fields ",

the superficial
(After Mcgregm‘)

N
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Fig, 2-A. Fig. 2-B.
Belare lymphangioplasty. Sorn after Femhangioplasty.
Fig. 2-C. Fig. 2-I.
T wmonths luter. The Improvement seen in Seen after oxcision of cxcess tissue and
2-B has nat bern maintained, excess skin fram the Jegs,

Fig. 20 Cuase No. X,
(Measwrements are viven in Table 43
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A

Ex

Fig. 3-A.

! Fig. 3-
Before lymphangioplasty. 8 m 19;;} ’) lB
onths luler,

Ffig. 3: Case No. VIIL
(Measurements are given in Table 2)

Fig. 4-A.

Belore lVIIn[) i Il“l(}[)ld\ v 9 N
B 5 i
years later

{T{wl'v]ls cemplete regression

ot lymphoeden:

Fig. 4: Case No. IX I e

(Mcasurements are given in Table 3y
< » )
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the subcutaneous tissue near the nipple on
the side of the lymphoedema. Through
this, a long eyed-probe on which two long
(40”") strands of nylon had been threaded
was introduced. The tip of the probe was
pushed subcutaneously in a downward
direction, as far as it would go. Then a
second incision was made over the tip of
the probe and the probe and nylon were
pulled out from the subcutaneous region
through this second incision. The tip of the
probe was then re-introduced through the
same  (second incision)  and pushed
through the subcutaneous tissue in a down-
ward direction, as far as it would go. A
{hird incision was made over the tip of this
probe and then the probe and nylon deli-
vered through this as before. This process
of burying the nylon strands through the
<ubcutaneous tissues was repeated till the
region of the ankle was reached. thus bury-
ing two long strands of nylon f{rom the
chest to the ankle, subcutaneously. There
was no necessity o fix these strands in the
subcutaneous region. Usually six strands
of nylon, in groups of two each. and about
an inch apart were buried and for cach
pair 4 small (27) incisions were used. For
the occasional bleeding {rom the incisions.
haemostasis was procured by manual pres-
sure. The incisions were closed with one
stiteh  for each incision, then dressed. as
usual. and the patient returned to  the
ward.

The above procedure. from above down-
wards was useful for the left inferior ex-
tremity : on the right side. the same tech-
nique was adopted except for the fact that
it was easier for right handed surgeons i
the nylon strands were threaded from
below upwards ie. through an initial inci-
ston in the ankle region to a final incision
in the lower chest. The patient was
ambulant from the first post-operative day.
though he was advised to support the sub-
cutaneous tissues of the entire extremity
by an elastic crepe bandage Whenever the
patient was recumbent he was kept with
ihe foot of the bed raised. as this position
facilitated the return of lymph along the
nvion strands.  Discharge from the hospital

was usually on the seventh post-operative -
h]
dayv.

B. Lymphangioplusty and excision of
the filarial tissues. In three of the later
cases, in which there was a lot of hyper-
plastic filarial subcutaneous tissues and
excess of skin. lymphangioplasty was com-
bined with excision of these excess tissues.
In the case of the foot, exciston was done
by a midline dorsal incision. with an exten-
dion to the medial and lateral borders of
the foot from the lower end of the median
dorsal incision. After excision of the sub-
cutaneous tissues, the excess in the sKin
flaps was suitably trimmed. In the case of
the leg, similar procedures were adopted
using two longitudinal incisions — one  on
the inner and another on the outer aspect

of the leg (Figs. 5-B & 5-C).

i et b

Fig. 5-A.
Before operation.
Fig. 5: Case No. XL
(Measurements are 2iven in Table 5
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Fig. 5-B. o
s 5-B & 3- . Fis. 0
Figs. 3 B & 5 ,C: Anterio-posterior und lateral v e -,
lymphangioplasty cotubined  withv excision of cxce“( oW
sears on the dorsum of the foot and on the lat S\1 lissuces,
visible. eral aspe

. a month afiy
o he po:st—()pc.r;nivv
| of the leg are faintly

Fig. 53: Case No. XI |
(Measuretments are given in 'Tuh\o 5%
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Resuirs

Total No. of case
1948 and 1952 :i\—L
L L}’mphzmginplas:y only 11
L. “do. N

N 9
operated upon between

plus excision of
filarial tissue o

Total 14

Mortality of L

tality of these operations : — Nil

L Eariy Risunry

- Early  resuliys of
alone,

(A) Subiectir .
results hali/éle}(;éll(' relief. The  jmmediate
patients felt then very satisfactory. All the
have impl‘ovede condition of their limbs to
A very . " '
to the operation, Lf\\emudl' Though prior

Lymphiangioplasty

: 4
. SO \ diminution in {h ¥ used o have some
j"‘»m»ff J ’ limbs after e size of their diseased
: L e e er a good night's reyg Seusee
Fig. 5-D. plessed that the shr;\l' s rest. they b ex-
in  the ) Kage was very fast

Fia 4r)yoz(1:r: ki.t\fcr' - L post-operative
s, 51 Case No. . was less. espec;
{(Measurements are giver m Table 5)) : 58, especially at the e .
mETER S aiter ¢ end of a dav
pr()ltmged Sl'dnd-ln“_ 1Y AI\({

=

period. Heaviness

LYMPHANGIOPLASTY FOR

(B) Clinically. good shrinkage of the
operated limbs was noticed (Figs. 2-A %
2-B).

(C) Measurements in  the immediiate
post-operative period. Measurements of the
civeumferences of the diseased inferior
oxtremities were laken hefore the opera-
tion and in the post-operative period, on
several occasions. These measurenments
were taken at the sites of maximum girth
and were constant {or cach case in the pre-
operative and post-operative periods  and
also later on, during follow-up. For eg. in
Caxe IV (Table 1) the measurements 1n
the upper third and in the lower third of
the leg were taken at points 12.5 e, and
25 e, respectively below the upper border
of the tibial tubercle s the measurements
of the Toot were taken at a point 10 cms.
behind the tip of the great toe.

These measurements conlirmed the sub-
jective and ohiective impressions that the
operated  Himbs did shrink in oirth alter
l_\'tnphungi()plasi}' (vide Tables 1.2, 5,4
and 6).

. Early results of l_l/nzph(mgi();)lrlszg/
combined with excision of filarial
tissues.

faken a few davs

after this operation are bound to show a

marked diminution in the circumferences

of the diseased limbs because of excision
filarial tissue and

The measurcments

of a large amount of
oxcess skin (Tables 4 & 3).

Figs. 2C & 2D and 54, 5B & 5C show the
rosults in two of the cases =0 treated.
LaTE RESULTS
[. Cases on whom I,ymp}mn_()iopl((xt_u alone
had becuw dowe.

Eight out of the eleven cas A
upon  could  be traced pos\—npex‘ahr\'gl.\'
(cases 1. 11 IV. Vi, VIL VIIL IX & X for
75 years, 8 years, 8 years, 21 vears, 3 vears,
3 years, 4 years and 1 year respectively).

es operated

A, Subjectively. Al these patients res
ported that the improvement noted soon
after the operation had persisted even al

FILARIAL LYMPHOEDEMA 15

the time of the follow up. Walking and
running which used to cause a feeling of
heaviness in the diseased extremities prior
to the operation. were now much easier
than before. Movements of the limbs at
the ankles were freer than before. But.
except case 1X (Figs. 4A & B) all were
disappointed that the diseased limbs were
still bigger than the opposite healthy limbs
(E.¢. Fig. 2C: Fig. 3B).

B Measurements of the circumference
showed satistactory improvement in case
IV (Table 1). case VIII (Table 2). and
case IX (Table 3) oniv. In the other five
cases. there was no change whatever when
compared with the pre-operative measure-
ments © the slight improcements noted in
the inmediate post-operative periods were
not maintained later on.

C. Clinical photograples. from case VILI
(Fig. 3A & B) and case IX (Fig. 4 A & B)
taken 8§ months and 5 years, respectively.
after the operation, show the good results

Conments.  Though subjectively almost
Al the patients fell greatly improved.
measurements and other evidence showed
that in only three out of the eight cases
that could be followed up. were the resulis
fairly good. Even in these three cases,
two. though there was some diminution in
the size of the diseased limbs., the limbs
were never restored to the dimensions of
the opposite healthy limbs.

11 Late results of cases on whom lymph-
angioplasty and excision of tissues
Iad been dore.

All the three cases (case ¥, X1 & XIV)
were followed up. Two. cases X and Xi
(Fig. 5D) were quite happy and felt that
{heir limbs were almost normal.  Case X.
who was operated upon on 16-7-52 suc-
cumbed to a virulenl attack of gastro-
enteritis on 26-11-33. But he was fit and
happy and the lunb was normal till the
time of his death.

Case XI who used 1o have frequent
recurrent attacks of iilarial fever prior to
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the operation had been free from these
pyrexial attacks for four post-operative
years ; however in November '56 he report-
ed with a mild attack of lymphangitis in
the diseased extremity.

Measurements of the circumference of
the limbs in these two patients (Tables
4 & 5) revealed great improvement in the
girth of the operated limbs even after the
lapse of 14 years and 4} years respectively.

Case XIV was very badly disappointied.
He had had recurrent attacks of fever with
painful swelling of the extremity operated
on, on several occaslons. The heaviness
and discomfort in the extremity were the
same as before. After one of the attacks
in January '56 he reported with several
sinuses discharging pus, the sinuses being
along the course of some of the nylon
strands.

His clinical photographs (Fig. 6 A &B)
show the very poor result.

3

Wien .
Fig. 6-A.
Before operation.

S

Discussion

It is worthwhile considering
‘ ering some as
ot nylon lymphangioplasty. wpects

A. Do .nylon strands  act as  lymphatic
wicks soon after the operation ?

The following observations prove (hat
monofilament nylon strands buried in the
subcutaneous tissues act as wicks for

drainage of lymph ;
ph fluid f o
sues T — rom these tis-

(1) Clinical experiences of

2 ‘ other authors
(a) Ranshoff  has reported a casi\m:i:
1ymphoedema Qf the right upper extremity
\g/hlc}l\ wa},:' relieved of the lylllph()edelﬁ;;
y lymphangioplasty sing ;
by gioplasty using long nylon

‘.(b) Zieman? has had splendid results
using a special techmque of nylon lym h
angioplasty in several cases of phoc-

dema of the extremities, lymphoe-

Fig. -B.
) - to show the SEY
badly healed st- ati poor result. Tt
the g, post-operative scars are visible
Fig. 8: Case No. XIV.

One year later
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] - - Fig. 7-A. Fig. 7-B
15 minutes after injection of 7 Pyelosil ™. 2 hours after ini; -t’i- . { i
b 7. Cace No. X, jection o Pyelosil ™.
Lymphangzioplasty done on right side — one month ago.

2
) - Fig. 8-A. Fig s-13
minutes after injeciion of " Pyelosil ™ 2 hours liler
h . < ey,
Fig. 8: Casc No. XI
Lymphangioplasty done on left side one month age.
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Fig. v-A.
15 minutes after injection of Pyelosil 7,
Fig. 9: Case No. VIIL
Lymphangioplasty done on left side — 8 months ago.

(ii) Eaxperiences in the series of cuses
herein reported :

(&) Al these patients were unanimogs
in their appreciation oi the almost drz'nnatlc
relief of some of their symptoms  in thg
post-operative period. As already reported
in this article. all of them felt that walking
with the diseased, heavy and water-
logged 7 limbs was very mt{ch easier (han
beﬁn‘e. Probably this was because of the
rapid drainage of lvinph from the sub—.
cutaneous tissues, along these strands as
soon as fresh lymph was formed.

(b) Measurements (Tables 1. 2‘. 3.4&86)
of these limbs in the post~ope1‘z}t1ve period
confirm the diminuticn in the size of these
limbs.

(¢) Time taken f()_r the discL)ORG(H'(Hq:C
of radio-opaque solution. The main prin-
ciple underlying the operation ()f. lymphm}—
gioplasty was to drain the stagnan@ ﬂu1fi
from the subcutaneous ﬁla.rlal tlssu?s,
along the nylon stragds._ A wsual', th()ugh
a crude method of demonstrating this
rapid draining of fluid from the suhcutalni-
ous tissues was adapted from R(>se..
Technique. The patient was rec‘t’xmbe.nt 1}?
the supine position, on the X»Id(if cou&l.
Two identical spots were select.eh.ur.)b T
lateral aspects of each of the thighs, abou

Fig. 9-n
2 hours later,

their middle. 1¢ e.e. ol ™ Pyelosil ” mixed
with 5 ce of 10 Novocain was injected
into  the subcutanegus Ussues on  cither
side;  after withdrawal  of the needle,
gentle pressure (& ot massage)  was
applied to the puncture points o
seconds, o prevent
injected fluid,

a few
any leakape ¢of the

With the patient lying i 4
X-ray pictures ol the soff tissues of (he
thighs  were taken, a¢ mtervals il he
shadows gyt by the radio~opacue solution
hecame very indistinet.

1S posifion

Apart from slight (o moder
fort at the time of, and a1 the
tion, all the patients who h
injections had ng o

ate discom-
site of injec-
ave had these
omplicatinns,

As the radio-opaque solution was hound
to he diluted by filarial odematous fluid,
the injections were all made i, the thigh
S0-as 1o avoid the legs and feet, where
there was lymphoedenm. For o similar
reason, the injectipng into the thighs were
not made till at least a month had clapsed
after the lymphangiuplasty. This  period
was considered to he sufficient (as judged
by local clinica] signs)  for the complete

subsidence (f post-uperative reactionary
vedema. AJ] the factors having remained
the same,

I was presumed that the quicker

15 minutes after injection of
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Fig. 10-A.

C Pyelosit 7

Fig. 10-B.
2 hours Jater.

Fig. 16: Case No. IX.
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disappearance of the radio-opaque solution
on any one side, indicated quicker drain-
age of the fluid from the subcutaneous
tissues of that limb.

Resulis.

This was tried in six out of these 14
cases. In every one of them the radio-
opaque solution disappeared quicker on
the side of lymphangioplasty than on the
nron-operated healthy side.

Two illustrative series are appended
herewith : —

Fig. 7T A & B Case No. X.
Fig. 8 A & B Case No. XI.

Comments.

(1) It is a probability that the radio-
opaque solution disappeared faster on the
side of lymphangioplasty because of the
solution diffusing both upwards and down-
wards along the nylon strands, and not
because of any capillary action sucking
the tissue fluid proximally along the nylon
strands. Even if this is so, it proves that
the lymph fluid can diffuse along these
strands. With the increased pressure of
the lymph in the lymphatics and tissue
spaces of the filarial leg, the flow is bound
to be proximally along these nylon strands
and away from the inferior extremity,
especially during recumbency.

(i) It has bheen commented that the
quicker diffusion of radio-opaque solution
from the subcutaneous regions of the thighs
did mot necessarily prove that the lymph
and tissue fluids from the distal leg and
foot were also drained away equally well.
But the work of Kinmonth?* and others
has demonstrated the extensive lymphatic
intercommunications in an elephantoid
limb: hence efficient drainage from one
area of this lymphatic network must also
mean efficient drainage from the rest of
the area.

B. Do the nylon strands act as lymphatic
wicks several months after the ope-
ration ?

(i) Subjective. From the late follow-
up results presented hitherto, it will be

?sgxla;hdat ‘ten Apatients: reported that walk-
fegjine Ihunn{ng \yhlch used to cause a
e pg;‘i()r teavmess in the diseased exiremi-
ey e 0' t‘h_e operations were now as
eas as it was in the immedijate post-ope-
ive perijod. v
(i) Five of the
rated upon gave g p
recurrent attacks . i i
Eign .in e elepha(:lft()fizv?;;g.wnh inflamma-
ying to note that four out
patlelnts were free from the
'?‘33(1 S(I,f T}l\ghte?n months,  post-operatively.
satisfactorefseh-()ur, where results were not
et bvm tﬁ:ea‘ﬁiccik suhbsequent, febrile
- © allacks have occurred af
K?iriﬁe?uc’ll‘lhl()pger 1‘nterlvals and have 1()0011
Drjnkér , (fe Investigations of Homans and
s er , (E Acton and Rao I, have shown
recurrest of the com_m(mest causes of the
oo alitacks of fever in these palienis
vt ymp ().ede.matol'ls limbs, was recur-
1 lrlpyogemc .mfectlon of the stagnant
ymp In .the diseased limbs. The remark-
able diminution in the febrile episodes
post-operatively, in some of our case\" wa;
probably due to an efficient draining‘uwa;'
of lymph from the elephantoid limbs i,
the nylon strands. e

fourteen patients  ape-

It' was grati-
of these five
se attacks for

. (‘1111') ‘szf]usz(m of radio-opaque solition.
For lac .o‘f co-operation from the patients
it was difficult to carry this out in gl tﬁt;
i)jtileanvts. thOnly _four patients were willing
o] toeh' e radlo—(?paque solution injected
and fto c‘we the pictures taken. [n these
our cases the Roentgenograms were taken
on five occasions — in case IV in case VIII
in case IX, and case XI (twjxce) 4 v(wrx,
8 nmnths, 4:, and 1 year andv4.’, ‘VL:HT.'\.‘
respectively after the ]ym;)haxlgi:);)izlstx:.

All_ thes_e cases showed the
solution diffusing mach
of lymphangioplastz/ tha
rated side, .

radio-opaque
faster on the side
noon the non-ape-

The roentgenogr .
§ grams of 2 al res .
are reproduced hors :\h ypical resulls

Fxg 9 A & B Case VIIIL
Fig. 10 A & B Case IX.

re-operative history of

LYMPHANGIOPLASTY FOR

TAaBLE ]

Measurements of circuniference in centimeters.
Case IV (operation oa 156—3--49:

. Leg Leg o
N (s T
Date (upper 1/3) tlower 1/3) Fo
10— 3 49 35 32 30
2~ 3—49 312 20.5 30
t-—10- -49 32.5 30 34
30- 11--06 28.7 25 26
—
Tanir 2

M casurements of circumference in centimeters.
Case VIII (operation on 8—-5 - 51)

Leg

Date luplpfrg]/.‘n (ower 1)3) Foot
- It . R
ki =51 325 20 23.7
10—~ &5l B 22.5 23
13—10- -51 30.2 23 232
19— b —-b3 30 25 23
9 - 250 30 4.5 23
Rt — N
27 18.8 23
TabLy 3

Measurements of circumference 1n centimeters,
Case 1X (operation on 13 —14—51)

———

Date (u;)[lé:glIS) (10\k>:g]/3) "oot
It
& --10—581 23.7 21.3 2h
26—10—051 21.9 181 23.2
26—12-—55 20.5 17.7 22
Rt
20.2 177 207

FILARIAL LYMPHOEDEMA 51

TABLE 4
AMeasurements of circumference in centimeters.
Case X\ {operation on 3—11-—51
Lymphangioplasty done)

Date ,uﬁé;fﬁs, «1?&@?5]3) Rt. foot
i 11—=51 30,6 24.4 25
21 - 11—H1 26.1 2).2 22,6
14 — 7--52 30.6 24 4 25
Exciston of filarial tissue done on 16—7 -562.
7-- %02 26 1 225 225
20- - 11—h4 261 22,0 22,5

TARLE D
Measurements of circumference in centimeters,
Ca<c¢ XJ toperation on 13 —11-—51)
‘Lymphangioplasty and excision of ftilarial tissue)

Leg Leg

Date cupper 13)  lower 1)3) Foot
Lt

4—11-51 27 1 24 4 26.2
27—11—51 93 21.3 22.6

12-~ 2--56 P 21.5 23

o e Rt
4.5 ] 23
TABLE 6

Aeasurements of circumference in centimeters.
Case X1 (operation on 11—12—31)

Daze (up:{grgua) (10»1{551/3) koot
— Lt
91951 3.5 244 23.1
1o -12 -41 26.2 23.7 23.7
g o Loen 30 23,7 23.7
- CORt—
3.1 17.5 20,6
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C. Do these nylon strands vemain unab-
sarbed in the filarial tissues and do
they give rise to any violent inflam-
matory reaction ?

An excellent opportunity wag [
when Case [ which was Uger:t(;:] 3ﬁord?d
February 1948, presented himnself ?0? -m
?peratlgn for hilateral hydl‘()(jel\e in 1(\;11 dil
51. With his permission a hlock of tid-I-L h
around two of the buried strands of Ton
was excised. 5 of nylon

Sci\zc‘z.cmsco[)ically there was very little of
wer;lrz‘tg'uaztoun_d these nylon strands, which
still i sitw and appeared unchanged.

Microscopicall; . ‘
reports | — y (Fig. 11) the histologist

143 N
Apart from s i
) ‘ some fihrous and spars
cl(;llectl(m of chronic inﬂammatoryﬁpcill‘;:
%ert'e‘ appears to be very little pa‘thologi.’
ross-section of nylon strands are easily
made out in clear, well defined spaces S

CoNCLUSIONS

.Our ohservations carried out for nearly
six years on a very small series of 14 cas ,3
sl}ow that nylon lymphangioplasty 4hu’~
given quite satisfactory results \0311 I
three cases, which had mainly Iymb)yh( o
dema (Case Nos. IV, VIII & 1X). L, the
other patients who had a lot of h.yper ia ¢
tic subcutaneous tissues and excessive p@kiT
besides lymphoedema, wmere lyryyzpizay;gi()l.
plasty was not satisfactory : even th()lllgb
we have indirect evidences to show that
the lymph was being efficiently drained
away. the excess tissues did not regress
In 3 cases of this type, ]ymphangiol‘;las‘.t&
<combined with excision of the excess xi{iv\

and the hy .

was done .E(Perpld.st!c subcutaneous tissues

short and in two of these, there were zood
and long term results. Cases Nos.

X & XIj.

upf(‘;l}m\(\:ztredlflr 1}1&"('&1»\'(’.\' thal were operated
of patients \(r)!m an economically poor class
})&ll’e-leggéd &-1“1\“"‘1{()d< and watked about
could oy h«d‘,\(, har(f-inntod and  hence
diseased 11111}‘;?( gelastlc supports tor the
negleetful of e pome of them were very
matous  lint X e h«\""‘“‘”“‘ care of the oede-
been taken )':h I these precautions had

» the pereentage of good results

might have j i
ght have improved in OUr Series
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WAX PLOMBAGE THORACOPLASTY IN
PULMONARY TUBERCULOSIS

by K. K. CHATURVEDI. Ranchi.

INTRODUCTION

in the treatment of Pulmonary Tuber-
culosis,  sanatorium regime. which was
introduced over fifty years back, still forms
the back bone of our {reatment inspite of
the fact that chemotherapy with varilous
antibioties has very decidedly changed the
past gloomy outlook into one of hope. fmd
has also changed a very strict past regime
into one more liberal. Surgery. in its vari-
ous forms, has been an important thera-
peutic contribution in the management ‘(‘)i
pulmonary tuberculosis during the last 30
years, and 1is still used extensively In all
the progressive institutions all over the
world. Time has proved its worth in re-
storing to health a large mumber of patients.
who were otherwise doomed to an mevi-
tahle end.

The growth of surgevy has been wore
rapid during the last 20 years. Befpre
that it was used occasionally, and by a lew
physicians only. Today we find tbat nea}‘ly
50 to 80 per cent of all cases 10 leading
tuberculosis centres are offered some sort
of surgery The various surgical pro-
cedures used today can be divided into

two main groups =

I. Resection Surgery — which aims at
extirpation of the foci of infection and the
disease hearing area. It is an ideal pro-
cedure as far as its aims are concerned,
thoueh in practice We cannot  apply Fhu
same  principles in all  cases. ‘Rese(t{(m‘
Surgery according to its extent 1s further
subdivided into —

() Pneumonectomy, in which an entire

lung 1s removed.
(h)y Lobectomy. in  which an entire
aflected Jobe is resected.
(¢) Segmentectomy. in  which one {)1*
more affected seguents of a lobe
or lobes are resected.

1. Collapse Therapy Measures — These
include nearly ten different types of opera-
tive procedures which had been used singly
or in various combinations such as. arti-
ficial pneumothorax. with or without inter-
nal  pneumonolysis.  pneumoperitoneum,
phrenic interruption. extrapleural pneu-
monolysis with air or other sohd filling
materials, and various forms of thoraco-
plasties. Time has shown the comparative
value of each one of these procedures:
and some of themi which were used exten-
sively before, such as artificial pneumo-
thorax, have only a very limited use now.
whereas for the others the indications have
been much extended as a result of wide-
application of chemotherapy.

The aim of the various forms of collapse
measures is to provide relaxation and rest
to the constantly moving lung, an wmpor-
tant factor on sound surgical principles to
pramote healing of the Lissues which is not
possible only by bed rest alone. Resection
surgery. in properly selected cases. has
further widened our field of therapy and
has shown encouraging results ; and some
of the clinics in the U.S.A. arve praciising
it nearly to the exclusion of practically
all collapse measures. How far they are
justified in their decision, time will only
prove. However, reseciion surgery too has
its own limitations and cannot be applied
in any and every case, and thus there are
«ill quite a large number of cases which
need some sort of collupse therapy to help
them.

Thoracoplasty of the modern paraverte-
bral tvpe has been the operation of choice
in a large percentage of patients with
pulmonary tuberculosis  where surgice}i
therapy 1s indicated, and in these cases it
has decidedly helped the otherwise hope-
lessly  advanced cases to a condition of
amelioration  of their symptoms and  res-
toring them to 4 useful and cambfortable
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life. This operation has now withstood
the test of time during the last 30 years,
and from the results ublished from vari-
ous institutions all over the world, it hag
become definitely established that this pro-
cedure has arrested the disease in a large
percentage of patients. Further, when the
procedure is carried out in properly <paced
multiple stages the risk of operation is
minimal and complications very few.

Each successive generation of surgeons,
since the time of de Cerenville of Lau-
sanne, who performed the first operation
of thoracoplasty in 1885, has tried to im-
prove on the technique of the older
methods and make the operation safer and
more effective  and Jess traumatizing,
bringing the mortality rate to g very low
figure of less than 2. But in spite of the
various improvements in the technigque,
there have been still definite drawbacks
which leave room for further improve-
ment, such as—

(a) Post operative deformity, a thing
rather resentful to the fair sex,
and definitely deleterious in voung
growing children.

(b) Paradoxical movements of the lungs
with its inherent danger of spread
to unaffected areas of the lungs.

{c) Multiple stages of the operation, a
deterrent factor in the poor clasg
of patients with its consequent
prolonged hospitalization and inc-
reased cost of treatment. Also
psychologically the patients feel
more nervous with a prospect of
repeated surgical procedures.

(d) Re-expansion of the collapsed fung
post-operatively in a number of
patients. leading to re-opening of
the cavities and increasing mor-
bidity with positive sputum for
T.B. and invariably calling for
further surgery in the form of
thoracoplasty or resection with its
attendant surgical risk.

Hisrory or EVOLUTION

In order that the benefits of surgical col-
lapse may he further improved. a numbei

ol auxilliary pProcedureg
ployed from time to time. The success of
t}zese lneasures has heen vax‘iabie SL O‘
of thesg Procedurey have been' Exll?b
pleural in type, whereas others 4re S‘);:
costal or Supra—periusteal intervcntiomu

have heen en,.

Shortly after the iIntroduction of
plasty, Tuffier 12 was the first o su
1891 the operation of Extraple .
monolysig by separating the
eaves 'of pleurae from the thoracic . )}
In 1893 he perforined ap Extr'ule“d'-i
pPneumonolysig without filling 13 for( ['1 L‘l'l(«l\
ziogevzre l;aex;xoptysis, which wag t};erL(:,P.:\i
topped.  In 1901 Sarfers 9 for i
extrapleura] pneuxnon(j\rliis pi:/i(:)}imed o,
filling, and in 1907 Schylange 1o ’us'ed h
same operation. Tuffier waug the fimi te (’ L
; filling 01‘fat in 1919, Paraffin \;vax )UST(I
t}f:rt] c\l]% a filling hy Baer s iy 1413, .Sil.](L;t‘
) " 81 lous types of filling m;
:,.]sfft by various \yorkers; thus  musele
iifj g :\117Hedb]om * rubber sheeting by
Nf_'m 1’21 and  plastie materials by
Wilson 14, should he admitted that tl‘oi
procedures hyve proved useful in propL‘-r‘](
selected cases with specifie tvpes of le%i()n:,
An  unwarranted extension of then: o
has been the cause
cases,

thm‘acn-
ggest in
ural Pney-
lung and botp

Sauze

erials were

: _ use
of diseredit m many

ﬁlgxngpleygral bieumonolysiy, with alr ye-
Sand with varipyg types of filling 1.
rials, gy mentioned ahove. o T ke
Ak . v tame into yge
;lfs a lrle.su]t of acceptance of the pl‘inClpl;:‘\'
o C()”(?\pse t‘he'r‘aPy; })ut ‘which could not
utilized .satxsfdctorlly M a numhbep of
cases of artificial pneumothorax, hee; (-):
of pleural adhesions and a C(mseauentdu“
satisfactory  and non-selective C()IlaerllilE
the lung.  This operation way perf()lrm >)d
without a4 concomitant thoracopla%tv : (l
the parietal layer of the pleury \’;>a§’<e:ll?(
rated from the chest wall throu;‘h~ lphlh
endothoracic fascia. In 1914 Sau&'brﬁ l(
reported on the result of g nu;nber of C'ISE)]"
of this brocedure ; hut ip all of them(tbh5
Post-operative reactions were marked ans
Lhere~ was a good deal of SEro-sanguineoy.
eﬂusmn, and in g number of cases inf ‘.\
tion and  pleura] tears cumplica{ed te}b
Post-operative picture, Foreign hody rv)f)
tion was acute in some of th\eso czxs‘os ;(rlrt(;
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therc was & constant search to ﬁndA out a
material with the least possible reaction on
body tissues (Buhl4).

It was soon realized that this foreign
hody reaction was not actually the cause
of some of the serious post-operative
complications, but that it was mainly due
to opening up of a highly vascular area mn
between the chest wall and the parietal
pleura, leading to infection of the \\rh().lc of
the newly created space. Thus the failure
and  difficulties  experienced by early
workers were more or less due to wound
infection rather than the actual ﬁlling
material. The reaction from the use of
foreign bodies made many workers hesi-
tant to use them, and this led to the use of
filling materials derived from tbe hody
tissues itself without any definite improve-
ment in the end results. For an 1deal
plombage material, to be acceptable. the
following properties are necessary :—

(a) It should be non-irritating to the
tissues and non-antigenic.

{(b) It should be non-carcinogenic fl' it is
to be retained indefinitely in the
body tissues.

(¢) It should be of light weight, 111-s<)lu-
ble in tissue fluids and chemically
non-reactive in body tissues.

(d) It should preferably be a radio-
lucent substance.

(e) It should be capable of being mould-
ed in any shape to fit in body-

cavities.

Sa far no foreign body has been found
to fulfil &Il the above requirements.
although in the search for one a number ol
synthetic materials have been develop_ed
such as Ivalon or polyvinal alcohol for-
malinized. synthophil, Lucite or methyi-
methacrylate and methyline polystan ele. :
hut none of them could satisfy the needs
for which they were developed. However,
they have been all given trials with vary-
ing results.

Complications  after an  Extrapleural

bneumonolysis such as penetration of the
filling material into thin walled cavitiex

Lt
hat

with a  resultant infection of the bed
of the plomhe (Nissen), sero-sanguineous
Auid accumulation Increasing the tension
in the wound. infection of the wound,
tuberculous  or non-tuberculous, pleuro-
pulmonary  fistula (Graf), and bleeding
(Maurer) led to a greal loss of enthusiasm
for the procedure. In view of these compli-
cations, a number of workers realized that
the type of operation could be moditied in
such a way that an eflective collapse may
be maintained with markedly reduced
chances of infection and other complica-
tions.  Graf of Dresden in 1937 modified
the extrapleural preumonolysis into extra-
periosteal plastic pneumonolysis. This con-
tributed largely to the safety of the opera-
tron,

When the lung is separated from the
thoracic cage by the Ireeing of portions of
the ribs from their periosteum. and there-
by permitting the lung. the pleurae, the
periosteum  and the intercostal muscle
bundles to fall away from the ribs the ope-
ration is termed Supra-periosteal (sub-
costal) pneumonolysis. Here again, in the
space created, various filling materials
have been used. such as gauze-pack
(Lilienthal 7). muscle-graft (Alexander 2},
rubber bag (Sherer %) and plastic material
(Lucas®). Adams et al! used this proce-
dure in nearly 65 cases with very satis-
factory results,

In a conventional type of modern
thoracoplasty  sero-sanguineous fluid col-
lects in the area of collapse and the chest
wall post-operatively. In the couse of time,
as this fluid gets absorhed gradually and is
replaced by fibrous tissue the underlying
pulmonary tissues get partially expanded,
resulting  in the reopening of collapsed
cavities in quite a significant number of
cases. necessitating a repetition of the ope-
ration, or the use of a plombe, or a resec-
tive procedure. In th: operation descxl‘ibed
below. these drawbacks of a conventional
thoracoplasty  led to the blending of the
two operations, the Extrapleural pneu-
monolysis and the multiple-stage m‘odern
1horacLoplasty with the final evolution of
Plombage Thoracoplasty which has the ad-
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antages of both without the disadvan-
ages of either.

OBJECT

The object of this paper is to deal with
the Operation of Wax Plombage Thoraco-
plasty, without resection of ribs and there-
aventing any post-operative defor-
i using Paraffin Plombe subcostally,
Paperiosteally as performed by us in the
# J. Mehta Tuberculosis Hospital, Amar-
adh, along with a comparative review ol
cases of conventional thoracoplasty as well
as those of Ball Plombage (Lucite balls or
Ping-pong balls) done earlier. The total
number of cases presented is 130. Conven-

&

tional Thoracoplasty — 72 cases; Ball-
plombage — 28 cases, and Wax-plombage
thoracoplasty — 30 cases.

We do not contribute to the widespread
hypothesis of deleterious * foreign body
effect ” nor in that of late expulsion of the
plombe due to increasing intraplombage
pressure or a malignant tissue growth.
Baer. A. Eiselberg and Hans Alexander 2 *
reported necropsies on patlents who had
had paraffin pneumonolysis from six weeks
to five years previously; and found the
tuberculous cavities collapsed to smooth
walled clefts and that the paraffin was
dosely surrounded by a fibrous capsule
from one to threc millimetre in thickness.
No dead spaces were seen and the paraffin
had the same appearance as when it was
introduced.

CLINICAL MATERIAL AND SELECTION
or CAsES

The clinical material dealt with in this
review consists of 130 patients of both
cexes and between the ages of 16 years
to 55 vyears, who were treated in this
hospital. All cases were treated for a
period of at least three months with bed
rest and antibiotics before they were selec-
ted for any major surgical procedure. In
every case on admission a complete clinical
examination. chest Roentgenograms both
PA. and lateral. a complete laboratory
examination including sputum, hlood, urine

and stools were done -

after monthly. Simil
record was

and repeated there-
N . arly a weekly weight
) A5 also maintained throughout the
i‘tei}érgfs e’i‘Ch'I;)atlent in the hospital. These
of a pageg\t”(ved a good comparative study
treatment Ajt every stage of his ov her
dates for - ] patients, who were candi-
were allowzgy major  surgical procedure.
least  twn ()utk()( beq for a period of at
thereby ass*uw-ee 5 Prior to  operation,
onareby as: ring them a smoother post-
perative period with regard 1o cardio-res-
piratory adjustments, i A

Patients selected for operative
Conseautive iyl iy, the roup where

on: serial  skiagrams showed a
pretty  well  stabilized lei th o
without cavitation, e R
positive or even nega\tzl\]'gl i() ;\I‘p}%m}::\d \Z};‘\
'ggneral cvondAiti(m satisfactory 'wi.th( a fai(r
ilqm;{ur')t‘ of gain ’m. weight. These have been
b~e,e as the working rules, but there have

en a number of exceptions where all the
condltlor}s could not be fully satisfied, and
we‘felt it necessary in the interest u} the
patient to perform the operation. No pa-
tlgnt was selected for operation, who ex};;i
blted definite changes in the serial ment:
genograms showing increase of the diseus
in one or both lungs, e

treatinent

We had a number of patients in whom
the spgtum was converted to negative, pre
operatwe}y, although the cavities ‘\i')er:
clearly visible on the skiagrams Tixi\‘ i
the result of sterilization thl‘()txg.h thc;\ L\‘h‘-
stant use of antibiotics and we did (ml_
ﬁtfefer the operation on account of that 3\(7)0
t}?(\)/fa nl(')t been ‘.usmg artificial  pneumo-

x lately during the last three years

bu_t pneumoperitoneum has been u4s0(‘i i;l l
fa_n'ly g()od number of patients c;‘pcci'lll;'
\\;:;Ltpe bqe;ter.al lesions. Some of thebpaliént‘s
ere dd mrtted‘ with  artificial pneumo-
one elsewhere. There were again

:'r(])met patients who had previous t(r;:at—
co?:bin:t,;(t)}:] p?remc interruption  or a
ot paralo‘. ~Pneumoperitoneum with
phrenic ¥ ‘yms either on the ipsilateral
¢ contralateral side. A detailed

study of these i t: T
ing charts, s tabled in the accompany-
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Showing number of patients treated with different
srocedures, their sex, and the stde operated on

with the stages of operation.

}

5S4z z Side
fType ol Z:—é 3 % Pe = Operated on
Operation ER-TS '.“.’. = £

5% N = L Rt. Lt

=
Conven ‘ »
Thoraco 72 160 4% 24 103 87
Ball Piombage ) _
Thoracoplasty 28 28 24 4 17
Wax Plombage . )
Thoracoplasty 30 30 22 - 15 12
Total 130 21% 4 4 135 80

e ————————————

Tasre I
Showing «ge-groups of the Panients

Type of 3 S = 3 2
Operation ~ — — — —
— B o - -2
Conven. ,
Thoraco 10 42 1Y 4 1 7
Ball-Plombage
Thoracoplasty 3 1 H 1 2 gAY
Wax-Plombage ) ”
Thoracoplasty 1 1H 2 3 i 30
Total 14 HY 27 12 713C

TasrLe I

Showing ~tage of disvase and its site.

-

= > =
.- . - -1} !
Type ot Site ot g X il =
Operation Leston = 5 = 3
- b b b=
Conven.
Thoracopl. [Tnilateral 5 17 2 24
Bilateral 1 25 29 4K
Ball-Plombage
Thoracoplasty  Unilateral 0 Y 1 i
Bilateral ] 12 9 21
Wis-Plombuge )
Thoracoplasty Unbiateral 2 4 g @
Bitateral ¢ 12 12 24
Total 8 76 HI 1]
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TapLi IV

Showing pre-operative procedure and treatment.
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Ball-Plombage
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Vore - Al the above patients had a course of antibio-
tice for a period of 11 months to 8 months prior
to surgery,  Our patients were grouped into
three categories with regard  to antibiotic
treatment. These were as follows:

{ay P.AS. 10 gms por day with ILN.H. 200
mgm per day.
() P.AS. 10 gms per day with Awmbystrin
1 gm biwcekly.
'hese combinations were used in Minimal
and moderdate advanced cases only.
() POALS. Tu gms o day with Ambystrinl gm
biweekly and LNLH. 200 mgm daily.
Thi~ was used as a routine In all far

advanced cuses,

TasLr V
Post-operative rosults and sputum counversion,
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i The ;xust-opx-mti\-r period ot sheervation

cxtends trom 4 months to 21 years,
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TanLe Vi
Showing post-operative complications.

2 L2 w 2
Ia ¥& Fg
R L e 248 2%
Complications 28 Eo £ &
S 23 2%
Lo, e D
=0 "o Lg =
8C & SE B
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Pleural tear 3 i 2 f
Effusion Needing
aspiration 1 8 0 9
Wound Infection 2 I 0 9
Sccondary Sutures 2 0 ;
Hemiplegia® 1 0 0 ;
Superficial Suture
infection 2 0
) ; 3
Cardiac failure 1 0 0 1
— —_—
*The patient had preo i i
‘he. perative luetic his
Chis cleared up after appropriate tre;]:lt:;(z-;};‘

and a sceond stage was done after that

Table I shows the number of 1ut;
treated by the different proce‘c;iur}e):-ltleziqtS
number ol operations done either in‘;i :le
stage or in multiple stages, theiy sex l}ée
the side operated on. ' wex and

Table II shows the age groups of the
tients under the head of each
procedure,

ba-
operative

‘ T.able III shows the types of lesions and
their site: whether uniiateral or bilateral

Table IV shows the various preoperative
procedures dnd the definitive operative
procedures in the group.

Table V' shows the early post-operative
results.

Table VI gives a list of the various com.
plications met with during these sureical
: ; 5
procedures.

The majority of our patients had « previ-
ous trial of phrenic interruption or 2
pneumoperitoneum where indicated prior
to their selection for any one of the Lthree
major procedures given above. In a num-
ber of bilateral lesions, pneumoperitoneum
was conlinued post-operatively as well,

INDICATIONS AND CONTRA-IN[)ICAT[()NS
FOR PLOMBAGE TH()RACOI’[.AS’FY

‘ In general, these are the same
conventional 7
ball-plombaz{e.
owever, will n

1. Inge vy i
tati a country like ours. where a large
bobulation  is sufferine :

from ] arv
tuberculosic s pulmonary
osis, and wher . .
: e poverty is s ;
rampant poverty is still so

codis W(}i]':z(})]ng mass_c.\, any s.urgicul pro-
Qoo o hicl can bring relief by cutling
. 1€ cost of treatiment is welcome, and
surgeons contemplating anv e b
cod have | D 'mh. v(nvy\r ()I-)oj-;l(lV(' pro-
Wonol (}) O pear this in mind. As such
p()q‘.}sr)ll? e"l_‘homcoplasty offers a wider
“v»;l zl'lt-yxd()t- its application, as the opera-
Ve Brocedure in a farge majority of cases
can be acconplished in one stage.

: as tor a
type of thoracoplasty or a
A few qualifying remarks
ot be out of place here.

Vei'ti(,’};-h]e 1“};’531&‘ multiple stages of a con-
ol a oracoplasty  with its attendant
arz 1f111()21 and p_ost—upoml,ivo deformity
th L.(m,'pletely avoided. Naturally we sce
. at it iy definitely more acceptable to the
'dlr SeX, especially in the young age group
as We“ as among the children who are in
their growth.

9
tie: hg\éj:‘ef obf large and mcd.ium size c;xyi—
carly C()n\;l “e.;-tter ghance of closure \\'.xth
thus reduci?w“m ()( ‘sputun‘x to  negative
12 morbidity period.

Cafl'didz(t)m.‘ “Sk pu“t‘ﬂlsj who are not good
e es for a multiple stage  thoraco-
Plasty: can be given the bhenefit of this ope-
ration with g fairly good chance of ultimate

recovery  with
. A out  un ; srallv
rich due  post-operative

thg Tfllg )(f%)erat‘mn_ Is indicated in both,
o untlateral or hilateral lung lesions, as
d‘ SO In cases of residual cavities a“(‘l'-("un—
ventional  thoracoplasty, e )0(‘i' Hy m the
old age group. . Tprerdly et

6. H: .
: ‘ y y M . s .

indic: LACMODLYSis per se s not a dennmie
dication, hut when T

of 1 ontinues inspite

ess se as : : .

()pel‘ativevefe measures, it calls for definite

mine 1 pIO?edL{res to check it and under-
€ patient’s general health.

The procedure

) . is contraindicated in ex-
tensive hilatera] o

pulinonary lesions. and
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specially in those cases where the pulmo-
nary functional reserve is inadequate. So
also the patients with decompensated car-
dio~-vascular lesions are not suitable except
probably those in whom the disease is
refrogressive and the chances of ultimate
recovery fairly certain. Emphysema. bron-
chial asthma (unless it is periodical and
can be controlled with bronchodilators)
are other contraindications. In general the
contraindications are not so many here as
in cases which are to be selected for a con-
ventional nultiple-stage thoracoplasty, spe-
cially the border line cases.

PRrE-OPERATIVE CARE

In our series. all cases have been ob-
served for a minimum period of about
three months, before surgery was decided
on. The only exceptions were those who
were admitted with a complete follow up
from other institutions: but even in these
cases we preferred to observe at least for
a period of nearly a month belore they
were brought for sursery. This allowed us
enough time for a good follow up study
with regard to the previous treatment and
the stahility of the lesions an evaluation
of the general condition of the patient along
with a complete laboratory check up. and
any special study of the roentgenograms,
which were indicated. Further, this also
gave us ample opportunity to make pulmo-
nary function studies. bronchoscopic exa-
minations or bronchograms with lipiodol
where found necessary.

As already stated, almost all the patients
were allowed out of bed for a period of
nearlv two weeks and thus giving their
cardio-vascular and respiratory systems a
hetter chance of readjustment postopera-
tively.  Some of the patients with large
cavities  were  given po.\‘turu] treatinent
prior to operation, and we were happy o
sce that in a large percentage of these cases
the amount of sputum  decreased consi-
derably and in some the cavities were also
reduced in size to a certain extent. We [eel
that this should be given further trial to
properly estimate its value as a pre-opera-
tive adjunct.
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For a week prior to operation we inc-
reased the vitamin contents of the daily
rations.  supplementing oceasionally  with
multivitamin  tablets or even injeclions.
Patients liked to have fresh {ruit juices
pre-operatively, and we found that this did
help quite a bit in their post-operative
period.

A plain warm saline enema was given as
a routine to all the patients the night pre-
vious to operation, and after that no solid
food was allowed by mouth. A capsule of
Nembutal 0.1 gm. was given at bed time
and again repeated 2 hours before opera-
tion in the morning.  This was followed
by an injection of Atropine Sulphate 0.04
mgm.  with Demerol 50 to 75 mgm. sub-
cutaneously.

ANAESTHESIA

We have used Procaine Hydrochloride.
0.5 solution for skin infiltration and 17/
solution for paravertebral block.,  Usually
not more than 0.6 2m. of the drug was
needed In an  average patient: and the
results were quite satisfactory.  On other
occasions we have alzo used Anethaine or
Pantocaine in the strength of 1 @ 2000 {or
skin infiltration and 1 : 1000 for intercostal
anaesthesia or a paravertebral block. The
results were very satistactory with either.
We hardly had any trouble during our
operative procedure, and the patients co-
operated very well without complaint of
any severe pain or discomfort. Occasionally
in some of the nervous patients, we had 1o
fortify the effect of local anaesthesia with
intravenous  Pentothal Sodium. especially
when stripping the periosteum from ofl the
ribs . and this additional measure was
cufficient in practically all our cases to
sive necessary anaesihetic effect to com-
plete the operation. We did not use any
caseous anaesthesia n any one of these
patients. and the cooperation of the pa-
tients throughout the operative procedure
a~ well as post-operatively was very crati-
fvine  indeed. without any respiratory
cluni)]ic;ﬁiom <0 often reported when gase-
ous anaestheties are used.
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OPERATIVE TECHNIQUE

The patient is put in the usual lateral
decubitus position with the operation side
up, and a rubber cushion is put under Vthe
lewer arm pit, and a rubber pillow under
the head. The patient is fixed in between
two rubber cushions covered with towels
and having two cross-tapes tied on Whi()ﬁ
pass under the arm-pit and then tied with
each other. This maintains the position of
the patient during operative procedures. A
strong tape binder is passed over the hips
and this further keep; the patient sLoady;
The arm on the side of operation is ullow-
ed to hang down and is tied loosely to the
table. The area »f the operation feld i
thoroughly prepared with ether and then
with alcohol, and finally painted with Tinc-
ture Citavalon 1/ and then sterile drap-
ings are applied.

The incision is more or less parabolic in
shape and. extends from the level of the
second thoracic vertebra down-along {he
vertebral border of the scapula  ahouyt
three centimeter lateral to the spine, and
is carried up to the inferior angle of (he
scapula. The skin and the underlying tig-
sues are incised, bleeding vessels caught
with haemostats and skin towels are then
applied. The muscles are then divided in
the line of incision and the bleeding points
caught. The scapula is then mobilised with
blunt dissection and is held up by 4 sell.
retaining retractor. The slips of serratus
posterior superior and the serratus ante-
rior from their attachment with the upper
three ribs are carefully dissected off the
ribs:  thus permitting a better working
space. All the intercostal nerves from
above downwards (usually upper five or
six and often seven) are then infilirated
with procaine solution 1. The bleeding
vessels  are then electro-coagulated. and
those which still persist in bleeding are
ligated with cotton No. 00, According to
the preoperative decision with regard to
the extent of the disease, the ribs are
stripped off their under surface periosteum.
On the upper surface the periosteum is
maintained and this helps in keeping the
nutrition mtact. The exint of the ribs thuy
stripped is carefully regulated in every
case according to the needs and with g

OF SURGERY

tioning ling fig as possible of (he fune-
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dition stabilizes. This rule is more strictly
adhered (o when general ansesthesis bas
heen used during the operative procedure.
A careful record of the pulse, respiration
and blood pressure is also maintained every
hall hour or even every 15 minutes, till
the patient’s condition is satisfactory  and
he is well stabilized. Oxygen has not been
used by us as a routine, but in every case
where we had reason to exhibit its use, and
in all post-operative dyspnaeic cases it has
heen freely used, varying from 4 to d 1111‘?5
per minute : and in these cases it is defi-
nitely useful.

Cough : —Coughing is painful and the
nurses have instructions to help the patient
to cough out all the secretions raised.
Occeasionally, mixtures containing Ammo-
nium  Chloride along with Ephedrine are
also very helpful in bringing out the tenaci-
ous secrelions. Since, most of our patients
were operated upon under local anaesthe-
sia, they did not have much difficulty as
regards coughing.

Pain :—Every patient does complain ot
pain  post-operatively, but most of them
could easily tolerate it. Often they needed
some extra help, and in these cases
demerol 50 mgs. has been found quite
satisfactory. It also assures them a good
sleep at night, and in majority of cases this
was usually given at night, also during the
day if it was needed.

Vomiting :—We did not have post
operative vomiting, except m a few _pat,lents
only.  Avomine was found helpful in these
cases.

Rest and movenen! —wWe always
encouraged our patients, not to take the
post-operative  period  too seriously, and
ailowed them out of bed as sooun as they
felt fit to do so, usually after the third or
fourth day. It is our impression that this
materially helps in restoring them to an
earlv ambulation. and reduces consider-
a])l): post-operative comlications. This rule
is only relaxed in those patients who show
dysplfacu post-operatively.  In these cases
they are allowed to be out after the
dyspnea has settled down.

Bowels :—In those cases which do not
have regular bowel motions after 48 hours
of operation. a soap enema is usually given.

COMPLICATIONS

1. Rupture of the parietal pleura is not
very uncommon, unless stripping of perio-
steum is done with care. We met this
complication five times in our series. buf
excepling for one case, in ail the others
the tear was very small in size and could
he repaired without difficulty. In one of
the cases as mentioned above. the tear was
about five centimeters long and could not
be repaired properly. This patient was
originally fixed for a wax-plombage thora-
coplasty. but we were forced to convert it
into a conventional thoracoplasty. There
was no further complication excepting that
he had to be aspirated twice to remove the
collected fluid. which subsided after thal.

2. Effusion .—Post-operative effusion is
common in practically all patients due to
reaction of the tissues {o the foreign sub-
stance. but we never had occasion so far
to aspirate out this fluid as this was inva-
riably  absorbed within a course of few
days.  leaving no  complications  behind.
Among the cases. operated on for a con-
ventional thoracoplasty, we had one case
of post-operative effusion and this needed
no special care except for aspirations done
on two occasions. Effusion was more
troublesome after ball-plombage thoraco-
plasty. In those cases where we used
ping-pong balls. the effusion was not so
marked as with lucite balls. These cases
required several aspirations each, and we
gave up the procedure in favour of wax-
plombage.

3. Wowund infection (—We were fortu-
nate not to have anyv case of wound infec-
tion after plombage thoracoplasty. excepl
one superficial wound infection after ball
plambage. which was treated alter removal
ol a stich in that area, and applying sterile
dressings.  In our series of thoracoplasty
we had two cases of wound infection which
took some time to clear up.  The souvce of
infection could be detected very soon, and
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after that there was no case of wound infec-
tion. Should this happen in cases of plom-
hage. the best course to adopt is to open
out the wound and remove all plombage
material, and later on convert it into a con-
ventional thoracoplasty.

4. Atelectasis :—This is a fairly common
complication after thoracoplasty, especially
when the operation is performed under
general anaesthesia, and among those cases
where the amount of expectoration raised
is in large or moderate amounts. We took
special care to see that the mechanism of
expectoration is maintained in its best
possible forin  throughout the immediate
post-operative period, and for some time
till the patient is able to bring out his spu-
tum himself. We did not have any case
with this complication, but should this
happen the usual treatment for atelectasis,
such as bronchial aspiration, Oxygen inha-
lation ete. should be immediately instituted.

ADVANTAGES OF WAX-PLOMBAGE
THORACOPLASTY OVER A CONVENTIONAL
THORACOPLASTY OR BALL-PLOMBAGE

(a) Maintenance ol a better collapse of
tuberculous lesions since the lung is pre-
vented from springing out post-cperatively
as is so often observed in conventional
thoracoplasty operation.

(b) The collapse is more selective, and

in that way permits more functioning lung
tissue. a factor ol considerable importance
specially in hilater] disease with considera-
ble decrease in the pulmonary reserve.
(¢) There is no post-operative deformity
(scoliosis).  This is a matter of considera-
ble importance in young women and grow-
ing children.

(d) No paradoxical movements, and thus
a preater safety from post-operative spread
of the disease.

(e) One stage operation becomes less
expensive and the hospitalization period is
considerably reduced.  Also indirectly this
Jeads to less psyvchic trauma to the patient.

(f) There is much less p()st—_oporative
effusion. and hence post-operative care
becomes much simplified.

(g) There is a defini 1
(g T Is nitely wider fiel '
a}?phcatum ot this procedure. speci:lels ;;tl
t, ose cases not fit to undergo g mul‘tiplo
stage modern type of thoracoplasty,

f Tlt'l}f obsgrvatlon period, post-operatively
tor the patients treated with this procedure.
is however still too short to judge the lm(‘
range merits of the procedure - le (1”}:2
early results so far obtained hvave gi \(‘
encouraging results, and it needs | O'WU]
trial on a larger scale. T urther

Discussion

In the evaluation of thic > of
¥_)a‘ge—thoracoplasty. we t}l])lglig\lzie (t)ix 1{)101!}1]\-
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ing down the cost ‘
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_ minimum
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labouring clags i
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] A um 'dlS() 'l“()\’\"\' < <
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" . . e maintenance of hlood
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In preventing p
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minimum and
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Ost operative complication,
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5 With the use of antibiotics the indi-
cations are very much extended, and the
operation can be safely performed in

localised bilateral lesions.

6. Post operaiive complications  have
heen very much reduced and as sucb the
post-operative care becomes much simpli-
fied.

7 Wound closure in these patients has
to be done with great care. and in all cases
attempt should be made to preserve the
natural anatomy by closing in lavers. No
drainage is used in these cases.

8. In every case the plombe should be
carefully worked out preoperatively by &
vood study of postero-anterior and lateral
:s‘/kiagmms of the chest. Further, no attempt
should be made to increase the collapso
by pressure of the plombe. The moulding
should be snug in the space created. In the
majority of our cases we havg used from
200 1o 450 gms. of wax depending upon the

extent of the operation.

SUMMARY

The use of supra-periosteal extramuscu-
lar paraffin pack as substitute for a con-
ventional thoracoplasty with rib resection

is described.

Its advantages over a lucite-ball or ping-
pong ball plombage are compared, and are
shown to include, (1) the cosmetic advan-
tages over a conventional thoracoplasty :
(2) better and more selective collapse :
(3) reduction in total cost of treatment:
(4) preservation  of  more functionating
pulmonary tissue : and (5) a lack of post-
operative complications and deformity.
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SQUAMOLS METAPLASIA AND METAPLASTIC EPITHE]

IOMATA

(A Clinico-Pathological Study)

by D. J. REDDY. K. GOPALAKRI[SH
V. KAMESWARA RAO G

~ Surgeons  and Pathologists are deeply
Jp(erested in the study of morbid condi-
tions associated  with squamous-cell meta-
plasia. The recognition of squamous meta-
plasia in certain chronic inflammatory and
malignant lesions of some organs made (h
pathologists conjecture a causal re]ati(mﬁi
ship between the two. Clinical and experi-
rpental data for and against such conely-
sion continue to appear periodically in
medical literature. Gynaecologists and
Pathologists are aware of the iréquent
assogiafion of squamous metaplasia in the
cervix In cervicitis, endometrium with or
without adenomyosis or fibromyomata and
at least in some cases metaplasia has been
attributed to  supposed oestrogen excess
This has been confirmed in éxperimeﬁis:
with  rats.  The senior author? whil:e
reviewing the literature on epidermadisa.
tion of the cervix. added reports of hig
cases and observed no case of malignanlt
transformation in them. We have for the
last  thirty months encountered in the
biopsy material, squamous metaplasia  of
both the cervix and endometrial epitheliun,
and barring a single case of doubtfy]
malignancy. the rest presented features of
benign metaplasia (Fig. 1).

We are of opinton that squamous mela-
plasia cannot be dismissed as merely of
fortuitous coincidence when associated ~with
chronic inflammatory lesion. The occur-
rence of this change has occasionally heen
reported in cystic mastitis of the bregst
myoepithelial hyperplasia  of the prostato:
infarction of the prostate, bronchiectass,
bronchitis. and of the nasal mucous mem-
brane in inflammatory conditions. Similar
henign metaplasia was found by us in &
Bartholin's cyst (Figs. 2. 3, 4, 5 & 6). The
pathologist  usually  exercises  abundani
saution  to rule oul  even the remotest

From the Department of  Pathology,  Guntur
Mecdicai College, Guntur.,
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Creas, bregst, ctlcfl ()fn tih(’".‘%'d” bladder. pan-
normal o hep;j ’;1 ‘] (._ "”'0].\/. met with in
ore  ovey thl,‘g }QS“)“S of the organs.
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observed in th ?‘L’ at neeropsy. Caleuli were
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c CASE REPORTS
ASE 1. (v
. ctaplastic :

VSR male lp-ll(rN;( (Pithetioma Kidney)
Govl. Genery) ’H:;f(‘(. 4()"\"“"'“ was admitted  in
the left lon, . .‘.pl!(ll, Guntur, for 4 swelling in
was el filling ;b(‘)-fz_iw;)(;‘ . A lobulated  tumour
to the ! Mand appeny .

e subeoei . ppeared to be close
@raphy rea Mll.:}{l]h@]()sml fones Intravenous pyelo-
PN ‘ YO evidigiee of L .
was made . dree of oxeretion, Cystitis
Blood was \()-EIA:] ”.“m.'”" ".\’?‘J)x(-opi(' (»x.’x;niri‘;;tiun.
orifice, Scro(,m“;.l“t‘l!n;;,i throueh the Teft uretoric
sits.  Nephpee N ¢ chest ulg e THO—
I)hx(u,,my was done ¢, 2},‘;!;(,”(;::(7; depo
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Fig. 1.

Photomicrograph  illustrates  squamous  meta-
plasia of the glands of the cervin in a case ol
third degree prolapse tor which ampntetion of
cervix  was  done. Associated  cervicitis was
ohserved, (H & E x bl

Maorbid arnatomy and lastology 0 (943-946 J 56,

Kidney is enlarged and grevish white in colour.
it s lobulated.  Sectioned  surface  disclosed
papillomatous  processes and  circumseribed  white
nodules (Fig. 7). In  places  the pelvis of  the
kidney showed uleerated arcss and raised white
plagque  like arcas.  Multiple  sections  trom  the
tumour mass disclosed transitional-cell carcinoma
in which clear zones of well and highly differen-
tited squamoid change is noticed (Figs. & & &
Dense fibrosis and round coll infittration around
the renal parenchyma is noticed.

Conument :

The gross and histological appearances
of the renal neoplasm are consistent with
transitional-cell carcinoma with areas of
metaplastic epitheltoma.  Keratinized  epi-
dermoid carcinoma of the renal pelvis is a

9

Fig, 2.

Stratification  of  ductal  epithelium usually
precedes squamows metaplasia, observed in ade-
nosis of breast. (Female aged 35 sought aid for
& smaill lump  and  blecod  stained  discharge,
aipple.s (H & E x 270)

rare tumour and is offen associated with
infection and renal calculi. Gahagan® and
Reed ® believe that there is causal rela-
tionship between calculi. and leukoplakia
often observed in cases ol metaplastic epi-
thelioma of the kidneyv. Recently Bhaskara
Reddy and Venkateswara Rao? recording
two cases of eptdermoid carcinoma of the
renal pelvis associated with caleuli assert-
ed that metaplasia is to be viewed as pre-
cancerous and that chronic irritation often
initiates such a change. We have not found
caleuli in our case and we feel the nests of
squamous carcinoma observed by us is to
be viewed as prosoplastic change in transi-
tional-cell carcinoma. Nicholson ¥ clearly
pointed out this distinction an metaplastic

neoplasms.
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Photomicrograph  illustrates  squamous  meta-
plasia  of one of the large sized bronchioles
studied in routine sections from necropsy mate-
rial of a male who died of tuberculosis.

(H & E x 60)

CASE 2. (Squamous-cell Carcinoma of the
Urinary Bladder)

Y.S.R., male, aged 57 years was admitted int,
Govt. General Hospital, Guntur fcer retention of
urine on 21-2-1957. Prior to this the patient
noticed passing of blood in urine. Gives a history
of having suffered from gonorrhoea twenty years
back. o )

Inguinal lymph ncedes were enlarged. The pros-
tate appeared to be enlarged. Catheter could not
be passed to relieve retention of urine. Supra-
pubic cystotomy was done and a friable growth
was felt within the bladder. Biopsy bit was taken.

Biopsy Report: (405-407/57)
Well differentiated squamous-cell carcinoma, in
places keratinization was observed (Fig. 10).

Other Leboratory Data :

Urine Culture: B. Coli and Pseudomonas aero-
genosa grown.

Fig. 4.
S_quumuus
n figure

DC{H“\ ] 1 S h br

- S of
chiole .llL‘t'dp]}L'ili of the v

hi 1 2 oAare ”lilg’lli“(‘d.

(H & E x 324)

shown

Alkaline Phospha(asc:
Acid Phosphatage -
VDRI, :

4.1 KA, Units,

2.8 K.A, Units.

Positive in 16 dilutions.

Blood Ureq -

22-9. . _
mgmse;, 22-2-57 S=3-57 14-3-57  29-3-57
o 66 50 n o
B )

Ureq

Clearance Test ;
Blo : )
od urey - 60 mgmge;
Urine urea:  $27 [147:3330
N
urine cleare
Volume of blood
12 ¢,

V()lunl(\ of
d per minute 0.92 e
cleaye o
(normal iy ;:;ltc(:)m urea

On 29-3.1957
opened by
bular

per minute

abdomen  of the
4 subumbiticy) 4
tumour w
IF arose from
sigmoid  colon
toneum wgyy

. patient  was
as seen incision. A hard glo-
the ;LI'“:; filling the pelvic cavity.
Up\,va).dd. der. Tt had pushed the
not ; rds and }0 the right. Peri-

mvolved. Liver appeared 1o be
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Fig. 5.

Photomicrograph illustrates  benign scuamous
metaplasia  of prostatic ductal  cpithelium.  Sce-
tions are from the prostatectomy specimen of .
male aged 55, who sought aid for retention of

urine. (H & E x 324, 60)

free from secondaries. In view of the large size
of the tumour. almost tilling the pelvie cavity.
excision of the tumour was not undertaken.

Comment :

The laparotomy and biopsy findings are
consistent  with an inoperable squamous-
cell carcinoma of the urinary bladder. The
most  frequent malignant  tumour of the
bladder is papillary transitional-cell carci-
noma.  Mever 2 in an  analysis of 2500
specimens and  biopsies  of the bladder
found that 11.4 percent are accounted for
by metaplastic epitheliomata. Bonser® in
1956 studied 1,100 bladders of mouse fol-
lowing surgical implantation of paraffin
wax pellets containing various chemicals.
She observed concretions in 7 percent.
squamous metaplasia in 23 percent and
malignant change in 14 percent of 467 mice

Photemicrograph  illustrates  well  differentiated
squamous metaplasia of the ducts of Bartholin's
cvst. (The cyst excised in female aged 40 con-
tained  brownish mucoid ateriall)

(H & E x 60, 72)

bladders histologically studied. Sguamous
metaplasia was associated with the pre-
cence of concretions and also infection. The
squamoid change was also observed in a
portion of the tumour and majority of the
induced tumours were of the transitional-
cell type. Only  occasionally metaplastic
epitheliomata  were noticed arising in
areas of sguamous metaplasia.  But she
observed squamous change adjacent to or
covering the transitional-cell carcinoma. In
our case metaplastic epitheliomata seem 10
have developed from pre-existing transi-
tional-cell  carcinoma. Bonser?  believes
that in the presence of concretions squa-
mous metaplasia as reaction to irritatlgn is
usually seen but squamous mejta_plasxa in
H neo‘plasm is of chemical origin. This
needs further clintcal and experimental,

elucidation.
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Fig. 7. Fig. 8
m)d:}errt,l,)((i)” ll ul?h;)_tlgg\_’,u.a})l‘1..lllustmtes papllleu‘yt Case Report 1. FFhotomicrograph illustrates
no [((n 11( l‘t/)idq e like carcinomatous lesions of transitional-cell carcinoma — appearances seen in
L oren: clvis. 3 :
al pelvis most parts of the tumour. (H & E x 72)

Fig. 9.
Case Report 1. Aveas ot well  differentiated
I carcinoma scen in the renal tumour

arca illustrated by the photomicrograph. : !
(H & E x #6) nema of the urinary bladder, (H & E x 2700 40

Fig. 10,

Case Report 2. Photomicrograph  shows  well

SQUAMOUS-Ce 3 a AP
differentiated and cornifyimg squamous-cell caei-

SQUAMQUS METAPLASIA AND

Fig. il.

Case Report 3. Reduetion  roentgen  picture of
prostate illustrating caleuli in the prostate in line
with the symphysis pubis indicated by the
mark C.

CASE 3. (Squamous-Cell Carcinoma of the
prostate)

K.B.. male, aged 55 years was admitted in Govt.
General Hospital for retention of urine of one
day's duration on 1-10-1956. Sm_ce 15 days the
patient noticed  difficulty in passing urine ;m.d
Bblood in the urine. He used  to _vmd urine in
drops and not in the form of & continuous stream.
He had observed passing agravel in the urine and
his urine was milky in consisteney and colour.

Al the systems normal Blood  pressure

13080 mm. of Hg.

Laboratory Data:
Urine : Albumin trace only seen.
Blood Urea: 63 mgms‘.
Alkaline Phosphatase : 4.7 K.A. Units,

Acid Phosphatase : 3.4 KA. Units.

Urine Culture :  Bact Acrogenes growth seen.

X-ray of the lower ]
caleuli in the prostate (Fig. 11).

abdomen : Disclosed smuall

METAPLASTIC EPITHELIOMATA
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Fig. 12.
Cuse Report 3. Photomicrograph illustrates
squamous-cell  carcinoma of the prostate with
cell-nests. (H & E x 120y

N

On 2-10-1956 catheter passing  was  attempted
but failed and suprapubic cystotomy was done.
The medial lobe of the prostate was found en-
larged and hard.  There were no calculi in the
bladder. The catheter was retained. Biopsy bit
of the prostate was taken. ‘
Biopsy Report (1572 56). Highly differentiated

sguamous-cell carcinoma of the
cornifying type (Fig. 12).

The  patient’s  condition  improved  on chemo-
therapeutic treatment,  Under spinal anaesthetic
supplemented with general, through a paramedian
incision. abdomen was opened up and as  the
right ureter could not be traced the operation was
viven up.

C‘()Ih’”l{’h‘l N

The clinical and biopsy findings are con-
<istent with epidermoid carcinoma of the
prostate.  Kahler ™ in a large series of
prostatic tumours observed 2 to 4 percen:
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incidence of epidermoid carcinoma. Dixon
and Moore® found in a review of 300
carcinomas of the prostate in the files of
the Armed Forces Institute of Pathology
only one epidermoid carcinoma and the
tumour was of low grade malignancy with
many Kkeratinized pearls. We feel that this
rare and unusual tumour type is derived
from the transitional epithelium of the
prostatic urethra and utricle. We are not
able to assign a causal role to the calculi
noticed in our case for initiating cancerous
process or inducing metaplastic change of
the prostatic epithelium. We wish to cau-
tion the pathologists to exclude squamous
metaplasia not uncommonly encountered
in prostate, result of either infaret or fol-
lowing oestrogen therapy, before a certain
diagnosis of epidermoid carcinoma of the
prostate is made.

CASE 4. (Adenocarcinoma of the Gall Bladder
associated with sauamous metaplasia)
N.. male. aged 60 years, was admitted in Gov_t.
General Hospital, Guntur on 21-1-1956 in a mori-
bund state. He was anaemic. and oedema of the
feet and puffiness of the face were noticed. Heart
sounds were feeble. He expired the following
day.

Chief mecropsy and wmorbid listological findings
(P.M. no. 5756)

Oedema of the legs was confirmed. Free fluid
in the abdomen uand pleurs) effusion of the rt.
side were observed. Supracondylar fracture of
‘the left humerus was seen. Bilateral caseous
-uberculosis of the lungs observed.

The gall bladder contained 4 small faceted pig-
ment stones and considerable whitish thickening
siving the appearance of a solid growth was seen
at the fundus of the gall bladder (Fig. 13). Secc-
iions from the growth of the gall bladder showed
adenocarcinomatous  picture (Fig. 14).  In places
squamous metaplasia of the neuplasﬁc glands was
ohserved (Fig. 15). The metaplastic epithelium
did not show uncquivocal features of malignancy.

Comment :

Adenocarcinoma of the gall bladder ob-
served by us is an incidental necropsy
finding since the deceased while alive did
not complain  of symptoms pertaining to
sall bladder disease. Cholecystitis and
cholelithiasis antidate the occurrence of
malignant disease of the organ and are

said to he predisposing factors. Gall stones
have been reported in 90 percent of cases
of ~carcinoma  of gall bladder and  we
believe that the stones present in our case
must have played a similar carcinogenic
1"018. Barlow ! in 1912 said that gall stones
from these cases are radioactive and sug-
gested that the radium contained in ih(‘:v
gall stones iy closely bound up with the
occurrence  of  carcinoma around  them.
Rece_}ntly Fortner 7 experimentally induced
carcinoma  of the glandular, .glzmdu]n—
Squamous  type by implanting  methyl-
cho]anthrene pellets into the gall bladders
of cats lasting for 23 to 24 months, For lh;‘
same period dogs subjected 1o identical
experimental investigation did not develop
gall bladder neoplasms. He suggests tha
tne above findings lend theoretical support
lo the possibility that cancer of the extra-
hepatic biliary tract in the huwman mighi
be caused hy a chemical excreted in l;‘ile
that oceurs as g result of an abberation it
the metabolism of either bile
lesterol or other steroids.
ther verification through ¢
clinical investigations.

1
actds, chao-
This needs fur-
xperimental and

Squamous metaplasia in adenocarcinoma
of the gall bladder i reported in 10 per-
cent of the cases. Fortner?

. N experi-
mentally induced carcinoma of the pull

Fig. ..

[-{-L:‘IML' Report 4. Photogiaph shows eXposed sur-
';rcc’ of the gall_ bladder containing four gall stoney
(.-K much 4thr('k('m-(f whitish - solid  fundue the
site of carcinoma, '
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Fig. 14,

Case Report 4 Photomicrograph  illustrates
adenccarcinema of the gall bladder. (H & E x 72)

bladder found squamous metaplasia in
assoclation  with adenocorcinoma as well
as an independent squamous-cell carcinoma
and he believes that squamous metaplasia
precedes malignant change. Although clear
transitions between metaplastic epithelium
and its change into metaplastic epithelioma
have not heen as yel demonstrated, the
relationship is convincing and rarely one
sums up courage to contest the concept.
This is further substantiated by the reports
of Hicks and Cowling? of a squamous-cell
carcinoma ol the ascending colon, pl’obabl)’\
due 1o chronic mechanical irritation o
faecal concretions and also of the report
of Krag and Alcott of a combined sSguamo-
glandular metaplasia in the renal p.elvxs.
the kidney of which was the site of cal-
culus hydro-nephrosis. The latier group ">f
authors hint that the glandular metaplasia

Fig. 15,

Case Report 4. Photomicrograph ltustrates
squamous metaplasia of the epithelium in one of
the elands of adenocarcinoma of gall bladder.

(H & E x 324)

observed is a forerunner of adenocarcinoma
of renal pelvis. As such we recommend
that it is wise to eradicate all causes of
irritation or inflammation in organs which
by experience are known to develop or
possess metaplastic potentialities and thus
avert the future onset of carcinoma.

SUMMARY

1. Pertinent literature regarding squa-
mous-metaplasia and metaplastic epithelio-
mata is reviewed.

2. Case reports of metaplastic epithelio-
mata and also illustrations of benign
sgquamous  melaplasia noticed in some of
the more common sites are recorded.

3. Clinical material is hrought in evi-
dence to support the view that calculi,
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chronic irritation and hyperplasias predis-
pose or antedate the onset of malignant
change.
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EXPERIMENTAL HYDRONEPHROSIS — I1I
by B. N. BALAKRISHNA RAO and P. N. GHEL Guwualior.

Work on experimental animals (rats and
dogs) by Balakrishna Rao et al has shown
that hydronephrosis invariably develops 1if
the ureter is suddenly and completely
obstructed.  This has been reported in the
two preceding articles of the series. The
technique of decompressing the hydrone-
phrotic kidney has been described by the
authors in a previous paper (Experimental
Hydronephrosis-I1).

This paper deals with determination of
the critical time period for reversal of
hydronephrotic changes. Guyon and Alba-
rran (1897) observed that in human beings,
the kidney urecter of which has  been
occluded for a long period will begin to
seerete when the obstruction is removed.
Hinman and Morrison  (1934)  concluded
observation  that  a

from experimental ,
been  obstructed  for

kidney  which  has

some  weeks fails to secrete when the
obstruction has been removed, not because
of atrophy. but because of the phenomenon
of renal counterbalance. Under stress of
obstruction a stage is reached by the kidney
when even if the obstruction is removed,
recovery does not follow. It is interesting
and clinically important to assess the time
when after decompression functional re-
covery can take place. The importance of
the determination of this eritical time of
reversibility is obvious. as it will help to
decide the nature of surgical intervention
under stress of complete obstruction.

MerHOps. MATERIALS AND OBSERVATIONS

() The technique of draning the hydro-
nephrotic sac by ureterovesical im-
plantation has been deserthed in a
previous paper of this series.

Tl New !
Results of Kidney function tests ¢(Indigocarmine)

Date o1

Date of Dute ot admini-

Name s uretero- right ~tration

of ]l.).lrtx.()t vesical side nf 10 m}. Remarks

Dog ligation mmplan- nephrec- 0.4

tation tomy indigo-

carmine

s 30 9 5) Ju- 705 Dve appeared in 2 minutes 55 seconds
and maximum intensity in 3 minutes
45 seconds,

R 21 8 5Hh 21 9-—-Eh do.

Q 25 8 5h 3--10- 5O 3 10 55 No dve appeared from the left ureter
upto 15 minutes. but appeared from
right ureter.

M 30 5 565 ih- 9 hb - 5 0 bb do.

1 A3 9 20 H 95 23 9 .55 23 -9 b do.

G 17 2 55 0 - 8 a5 24. T .54 20- 4 55 do.

18 18 10 5y Tl 35 29. 11 59 18 10 35 do.

29---11- 3%

¥ 28 11 45 12 12 35 12--12- 55 do.

Eq 27 12 55 O 2.1 96 Dye appearcd in 7 minutes.

Hy 20 12 55 R T i} 5 1 06 Dyve appeared in Y minutes.
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TasLe No, (I
Results of kidney tunction test (Phtl]()l\tll[)h(i“[lh[hllix"r\v
Date of Date of Bi:‘t](”:;f
Name Date of uret_er(:' clght stration
f Jate vesical stde of 6 mp Roemark.
Y ligation implan- :phrec- ol me.
g implan hephrec
Dog hl tomy (10 mi)
tation y of PS p.
T 4 10 55 £ 10055 D ippeared S mingtoes
Vv 19- -10-—-585 1990 55 Dyve abpeared in 5 minute.
AN 28— 11-—55 12 2 55 L I N Dy appearcd in 5 minutes
1212 55 Dy appeared N9 minut..
Ci 5 12 55 4 1--56 25 12 65 Dye appearad i, 5 minutes
It -1 54 Dyve appeared in L1 minutes
Gy 2K 12 55 17 1 5k oot 28—y 3, Dyc appeared iy & minute-,
17 1 58 Dyve appeared in H mingges
T -2 56 Dye appeared in 6 mingge
L, 9 -2 56 8 2 54

daBpeared in 74 mingte,

(b) Kidney function was altempted

0
be estimated by dye excretion

tests.  Indigocarmine and Phenol-
sulphonphthalein were use,
10 ml. indigocarmine of 0-4,
ous  solution  wasg administered
intravenously. The emergence of
blue colour through 4 ureteric
:atheter was found to be 3 mins.
and 45 secs. on an average. 6 mgm,.
of phenolsulphonphthalein in 1 ml.
of water was introduced into a
vein and the ensuing efflux collect.-
ed into a test tube containing dilute
sod. hydroxide solution. The pro-
duciion of pink colour was utilised
for estimating the excretion time.
The average time for a normal
kidney was found to be 5 minutgs.
The findings are tabulated in
Table [ & II

With indigocarmine, a six day f)ld
hydronephrosis sh()wefi excretion
time of 7 mins., and 21 days old
and of longer duration, noexcre-
tion of dve upto 13- mins.  With
phenolsuIph()l\p}llhalerlxl ] dve ap-
peared in 9 mins. in 15 days old

ague-

(c) Retrograde

h\'droncphn).\'is,

and in 11 mins. in
21 davs

old hydr(nwphrnsis. and
hone in hydrone

than 21 day

phrosis of longer
s duration.

pyeln':,l'znphy was  done
by introducing

a ureterie catheter
and injecting

" pyelectan

A normal retrograde  pyelogram
(Fig. 1) shows the pelvis of the
kidney to lje opposite the trans-
verse process of Ist and 2nd lum-
bar vertebrae. The capacity ol the
normal pelvis is 4-7 )]
shows a cupped extre
s a sharp  curve
ureter and lower calyx, Pyelogram
of a 15 days hydronephrosis (
2) shows a change in (he pelviure-
teric angle.  There is evidence of
development of tubulove

OwW as seen by the
tuft formation in the r

A 21 days retrograde
(Fig. 3) reveals very slight fune-
tional renal parenchyma and oevi-
dence ol presence of tubulovenous
backflow:. Pvelogram of hydrone-

The calyx
mity.  There
between  the

Fig.

nous back-
presence  of
enal calyees.

pyelogram

EXPERIMENTAL HYDRONEPHROSIS 11

Fig. 1.

OV eloygre ogra le of (1 a€.
N py | gran (1¢ grac )
)

Fig. 3.

Lrogram « O »hrosl 2 s oduration
P ! hrosis of 1 day
N N f hydr ney 3

Fie, 2.

i ' hyvdronephrosis
Pyeclogram of hydronep

Fig.

an i
Clogram ;
o : wreteravesical

ressed by S o
phrlv}")uo ot the pelvis,

4.

implantation.

Note

of 15 days duration.

{40 davs hydronephrosis decom-

the
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phrosis of more than 21 days shows
complete absence of functional
renal parenchyma and disappear-
ance of the normal shape of
calyces. Pyelograms of more than
21 days showed evidence of ptosis
of the kidney which is near the
3rd-5th lumbar vertebrae.

With release of obstruction the
hydronephrotic kidney pyelogram
as compared to one before release
of obstruction always revealed
shrinkage of the kidney to a size
below the normal. A 21 days
pyelogram which before obhstruc-
tion showed a very small amount
of functional rvenal parenchyma
showed an increase of the fune.
tional renal parenchyma {as there
was re-appearance of normal caly-
ces and the ureteropelvic angle had
become normal), and the disap-
pearance of the evidence of tuhy-
lovenous backflow. All retrograde
pyelograms obtained after release
of the obstruction showed the
kidney shrinking to a size helow
the normal opposite kidney, but
kidney pyelograms of more than 21

days showed no appearance of
functional renal parenchyma.
(Fig. 4).

(d) Finally, to find the criticgl time
period, after having obtamed' an
approximate idea, it was dec1de_d
to perform right sided transperi-
toneal nephrectomy (as hydrone-
phrosis and drainage of ureterove-
sical tmplantation was always done
on the left side).

i {e) Blood urea was estimated hy‘ Kin'g's
technique. Blood urea estimation
was done in dogs subjected to right
sided transperitoneal nephrectomv.
Blood urea after nephre-ctomy:‘
always rose till the dog died of
uraemia except 1n d(_)g‘s of 21 dz}ys
and of lesser duration, in which
case blood urea g}‘gdually rose and
then returned fairly to within
normal limits.  (Graph No. I).

ERY

(f) The 8ross  and histological  studies
were done on drained kidneys.
Gross and histological features  of
drained hydroneshrotic kidney are
recorded ip Experimental Hydro-
nephrosis-I[. The  histological
changes are summarised in Table

No. 111

Drscussiox

It was thought th

. A at when 4 hydronephro-
tic kidney waq de

compressed, it was not

possible g estimate by kidney  function
tests and histology alone 1o assess if the
kidney had recovered

sufficiently to keep
_ a stage of health
site kidney waq functiuning
such an OPposite kidney we,
the hydronephmtic kidney
stress of obstruction coyle
alive, it way conclusiye
of the recovery of the
Therefore, 4 plan of

the animal in . as the oppo-
normally.  If
¢ removed and
10w relieved of
uld keep the animal
and eritical evidence
decompressed kidney.

k : removing the opposite
kidney of ;) ammals with unilateral hydro-

nephrosis and subsequent du:nmprosSi()”
hy ureterovesicyl implantation, was adopt-
ed. The duration ol hydronephrosis varied,
and by this means the longest period  of
hydr(mephmsis that could recover could be
critically determined : not only theoretical
functional Tecovery. but enough (o sustain
the life of the animal on this sole kidney

which had undergone previous hydrone-
phrotic changes.

In the present work, it h
that tecovery of the kidne
which has been obstructed for about three
weeks, occurs if  obstruction is  relieved.
However, it has been ohserved that only il
the narmal (opposite) kidney iy removed,
the hydronephrotic kidney with it obstrue-
tion relieved, begins to function.  In the
bresence of normal functioning_; opposite
kidney which has taken on the function of
obstructed kidney for about 3 weekys, the
relieved hydronephrotic kidney does not
recover as quickly or to the same extent,
unless demands are made on it Studies of
blood urea strengthens the belief that alter
a certain time after nephrectomy the bhlood

as been found
¥, the ureter of
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urea rose ({(ie. the time when kidney was
taking over function) and when xidney
had taken-up the function, the blood urea
started falling. Functionally there was evi-
dence of secretion of P.S.P. by the kidney
at the time of doing the nephrectomy (no
evidence of secretion of mdigocarmine).

The following points appear to be con-
clusive 1 —

(i) A review of pyelogram of 21 days
(Fig. No. 3) or less hydronephro-
«is reveals the presence of surviv-
ing renal parenchyma and not
merely a mass of non-functioning
kidney.

(i) Histologically, recovery of drained
kidney of 21 days duration and
less.  (Fig. Nos. 5 & 6).

e 3 & {3.
e (‘tllllp”"'\”cd

Yo

Section ot kidney which had undergone 21 days hydronephrosis and ]
<howing normal looking glomeruli - low and high power

(iil) Evidence of exeretion of PSP, by
the 21 days hydronephrotic kid-
ney. (Vide Table No. I1).

(iv) Return of blood urea to almost
within the normal limits of kid-
neys of 21 days hydronephrosis
and of less duration in which 1
had initially risen  after

right
side nephrectomy.  Thiy initial
rise of blood urea for 4 number

of days alter nephrectomy  cuan
be deduced as the time mterval
required f{or the kidney 1o take
the function after the hypertro-
phied (opposite) kidney has heen
removed.  (Graph N, 1).

ater
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From the consideration of the above
findings. it is concluded that the critical
time period for reversal of hydronephrotic
changes is 21 days.

This has an uuportant hearing on the
clinical problem of hydronephrosis. If we
apply this  experimental result to human
kidney which has become hydronephrotic
due to obstruction fo the outffow of urine
then such a kidney has a fair chance to
reverse if the obstruction is relieved by
suitable procedures or by ureierovesical
implantation.

SUMMARY

A critical time period of 21 dayvs for
reversal  of  hydronephrotic  changes  is
determined after study  of  histological,
pyelographic and blood urea changes in
dogs.
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SUTURE METHODS OF VASCULAR ANASTOMOSIS #
(An Experimental Study)
by YUDHVEER SACHDEVA and J. R. TALWAR. Awmritsar.

The methods of vascular anastomosis
have atiained great importance because of
their use in operative procedures for the
correction of congenital cardiovascular dis-
orders. reliel of portal hypertension by
portacaval and lienorenal shunts. in the
surgery of aneurysms, arteriovepous fis-
tulae, peripheral vascular disease and in
restoring the continuity of the blood vessel
after trauma.

Numerous methods of vascular anasto-
mosis had been studied from time to time
with varving results.  Crafoord ® favoured
a continuous over and over stitch posi-
tioned to avoid intima. Gross?, Blalock!
and Shumacker? on the basis of their
experimental and clinical experience re-
varded continuous matiress stitch as most
reliable. In this small series of experi-
ments. we have attempted to make a com-
parative evaluation of some of the suture
methods  of vascular anastomosis.  The
different methods selected for this  study
are based on certain fundamental princi-
ples of vascular anastomosis.  This work
was undertaken as a preliminary step to
study the problem of transplantation ot
homografts and silk grafts in large blood

vessels.

MATERIAL AND METHODS

Tweniv-one dogs weighing 6.5 — 15 .4
killograms were used in these experiments
and divided into three groups as follows:—

1. Continuous over and over

stitch  (non-everting with
end to end approximation)

-1

({(lf_‘>

2. Continuous  mattress  stitch
(everting with intima to
Intima approximation) A

*From  the Department  of  Clinical  Surgery.
Medical College. Annitsar. Partly supported
by a grant trom Ram Sarn Das toundation
‘or research.

11

3. Alternating interrupted hori-
zontal mattress and simple
single  stitches  (everting
with intima to intima ap-

proximation) T dogs

AMany of the methods not studied by us
are either those which are based on the
same principle as the above or are not in
ceneral use in vascular anastomosis. Such
techniques  which  omit  penetration of
intima by the sutures have not been
studied because these cannot be used suc-
cessfullv in all tvpes of blood vessels, such
as veins and arteries of small calibre.

The experiments were done under 2.5
nembutal anaesthesia given intravenously.
An average initial dose of 30 mg.'kg. body
weight was used. The abdominal aorta
was exposed below the renal arteries by a
midline or left paramedian incision. After
mobilisation. the aorta was divided bet-
ween two Pott’s® coarctation clamps. The
cut ends were washed with normal saline
to remove any blood clots. The vessels
were kept moist with saline. A small por-
tion of the cut ends of the aorta was denu-
ded of adventitia and then the two ends
were brought together by passing three
stay sutures according to Carrel’s? tech-
nique of triangulation.  The anastomosis
was done by one of the above mentioned
suture  methods and approximating  one
side of the triangle in successive turns
using 5-0 black braided silk swaged on an
atraumatic  needle (Anacap D & G) as
cuture material.  After finishing the anas-
tomosis,  the clamps were removed, first
distal and then proximal. Leak, if any. was
controlled by slight pressure with a finger
or a piece of gauze. Sometimes one or two
extra stitches were needed to achieve com-
aemostasis. Abdomen was closed in
anticoagulants  or antibiotics
were used. The experiments were done
under aseptic conditions. A wateh was k'em.
on the animals in the post operative poriod

plete h
lavers. No
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for any complications, Patency of the anas-
tomosis was  judged by the presence [<>)(
femoral pulsation. After varying intervals
Fhe dogs were sacrificed. The aorty includ.
ing the anastomotic area was examined f« ;
any dehiscence, haemorrhage or thmm't)())1~
sis. Longitudinal sections  of anastomaotic
site were made for histological Stl‘ldv

ResuLts (Table I & 1)

Qut of thevtwentyﬂme dogs in these ex-
periments. nine (43'0) developed compii
cations. In the rest, anastomoses were syc-
cessful and complicated. }

The complications i
‘ s which dev i
nine dogs were : — eveloped in
(i) Thrombosis in ¢ dogs: Three {
v . S e O
these had massive thrombasic
completely occluding the 1um>el>1
and‘t’nese dogs developed para
nlegia  in  the post-operative

perind.
(ii) Delayed fatal huemorph: "
d(‘)gx aemorrhage in ty.,
(ii1) Retroperitoneal haematomg with
ks N

no dehiscence of anastomos

two dogs. s In

The incidence of complications ip difr
. . > ay-
ent types of anastomosis was as fnll:,“ ]
s S

Continuous aver and over stiteh
— 4 out of 7 (57"

Continuous mattress stitch
— 3 out of 7 (43,

Alternating  interrupted  horj-

zontal mattress and  simple
stitches — Zout of T (24 5 )
255,

hicidence of thrombosis:  Evep sligh
amount of deposit of fibrin on or nea.r Th{\
anastomotic line was faken as thromh()gi.&
With  continuous  over and over Stii;}{
thrombosis occurred in two (28.5)
completely oceluded the lumen and extey.
ded above and helow the anastomotic |ipe
In both these dogs femoral pulsation g
absent and they developed paraplegiy.
They were sacrificed one and three dayy
after the anastomosis l‘espective[,\'.

With contj
bosis i}\'&:\’()f!(])lljxnul()‘l“ mattress stiteh, throm-
small flecks n; ! l_w“ (28.5) . In one only.
'dnast()moti(l lf) fibrin were present ar the
had died ()i: )1::(1 In 1ho' second animal who
the thir dlvwl\ ()pél'éltlvt‘ haemorrhage on
revealed lhe})ﬂo .p\(N_m(,"‘“"” examination
at the gjite of \( ],](70 of A small thrombus
dogs. femoral d”lq.'?t(‘”””'*"“‘ In hoth these
tul in the p(w pulsations were quite foree-
stoperative period.

inth)) tho ‘hil‘d .L:l'()up Hf
errupted o
(28.5 p)tLdl sutures were used,  two dogs
3 . . g
multiplv -(?;lel“ped ““‘Uml)n,\-is. In one
anastom :'md - thrombi were found at the
I)I‘();<i11 (l) e fine and the site where
Fen'un-?;i dz]nnp had been applied (Fig. 1).
al pulsation was vl o
operative period. The normal in the post-
loped  parapl od. The second animal deve-
absem“;lp egla and  femorgl pulse  was
' ost-mortem  examination showed

that a thro
é mbus complotely ocelude .
lumen of the aorts, 1 Iy oceluded the

animals  where

. Dunmediage haemorrhage - The experi-
L:ﬁ?t&\d \:'51011}‘0 t?}((r(‘ssixf(* haemorrhage -
. < 1 e ol anastomosis,  were
not included in this study. 'l'his.(;(:rurr(‘({
n th_t‘ beginning due to fanlty operative
technique. v

f[).;)'lﬂ.’/('d haemorrhoge - Occurred in Two
o R - . .
—.1 experments {($.3°.); in one with
cor S e )

Hinuous  over and over stitech on the

Fig. 1.

.Im‘uml)usi.\' at the site of compression by avt -
rial clamp (Sr. No. 19). .
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Fig. 2.
Aorta opened fongitudinatly.  Continuous  over
and over stiteh.  Showing sitk sutures and smooth

lining (Sr. No. 4).

tress

No. 107,

Fig. 4.
Aorta opened longitudinally.  Continuous mat-
~titeh  shows  smoeoth  inner  surface  (Sr.

Fig. 3.
Mictophotograph (L.S.) same as Fig. 2 showing
itk sutures covered by intimin

fourth day and in the second with continu-
ous mattress stitch three days after the
anastomosis.

Retroperitoneal  haenatoma : Occurred

in two (9.5°¢). In one with continuous
over and over stitch and in the second with

. 3.

M ophotegraph (LS sume as Fig 4 <howing

healed line of anastomosis with intimal  lining,

continuous mattress stitch. Both these dogs
were sacrificed. seven days after the ope-
ration and haematomas were present in the
adherent to

retroperitoneal tissues firmly .
pulsation

the anastomotic area. Femoral

was vood. There was no dehiscence of the

4nastonmosis.
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Fig. 6.

Aorta opened longitudinally.  Alternating inter-
rupted mattress and simple single sutures, Shows
some sutures covered by smooth intimal surface

(Sr. No. 17).

Discussion

To evaluate the results of these experi-
ments, il is Ilmportant that except for
methods of suturing of blood vessels. all
the factors arfecting vascular anastomosis
are kept constant. In the present study
the general operative technique, suture
material and the arterial clamps were the
same in all the experiments which were
undertaken by the same workers.

Thrombosis  was equally  common  with
all the methods, but varied greatly in ex-
tent. The presentation of suture material
in the lumen seems to increase the inci-
dence ol extensive thrombosis.  Massive
thrombosis occurred with the methods in
which some amount of suture material
presented in the lumen. as in group 1 and
3. Sako et al® deliberately expgsed_exces_
sive amounts of suture materlal‘m the
lumen to study this point. They felt thal
this did not appear to be an important fac-
tor in thrombus formation t.h()ught it could
contribute  to 1ls - occurrence.

ortainly . . )
certainty that if a fine silk

Smith 7. however. showed

THE INDIAN JOURNAL OF SURGERY

g, 7.
Microphotograph  (L.S)

¢ same as gl 6 headed
anastomotie

128

arcic covered by smooth intine

suture was threaded transversely through
an artery, tiny clots formed in the centie
these grew in size, till the lumen was com-
pletely occluded. When w stiteh was placed
parallel with the longitudinal axis oi the
vessel thrombus formation was far less. It
was found that when sutures were meticu-
lously placed alimost in the same plane as
the longitudinal axis of the vessel (hrom-
bosis  was minimal. On the other hand
when the sutures passed irregularly, there
was increase in the mcidence of thrombo-
Sis. Another important factor leading to
thrombosis  is  excessive  intimal  injury
caused by  rough handling or even by
excessive  compression by the  arterial
clamp. Minute thromhi at the site of
anastomosis  which formed in the wedge
hetween the everted margins of anasto-
mosed vessels do not appear to be ol a
serious nature as these possibly get cover-
ed by an intimal lining later on. However,
the possibility of their extension cannot be
ruled out. 1t is also stated that strands of

adventitia going into the lumen can alsc
present

cive rise to thrombosis. In  the

1o

3
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TasLE |

Sutury
Method

Continuous
nver and
over stitch

Continuots
matiress
stiteh

Alternating
interrupted

Sr.
No.

i

[$3

10

11

16
¥

18
19

ki -
w —
8 O
= e
wds -
& .
%= € Femordl
,3 ) pulsation
Ab-ent
1 Present
7 Present
10 Present
i Present
20 Presemt
3 Absent
4 Present
{4 Present
15 Present
3 Present
b Preseat
5 Present
1 Prescnt
3 Pre<ent
1 Present
20 Present
10 Present
5 Present
3 Absent
5 Present

Postoperative condition

Complications

Complete
paraplegia.

Fatai
huemorrhage
Nil

Slight paresis

Ni!

N1l
N

Fatal
havmorrhage

Ni

Nil

Nii
Nil

Paraplegia

Nil

Postmortem Findings

A thrombus
Tumen.

completely occluding  the

Partial dehiscence of the anustomosis

A sl retroperitottead haematoma, intima
thickened over the anastomotic area.

Sutures covered by shining intimal Hining
g 2 and 3)

Anastomatic  area

as covered by intimat
lining.

No thrombosis, Anastomotic area covered
by intima,

A large thrombus in the lumen present.

A few smull tibrio tlecks adherent at thy
anastomotic line.

Smooth intimal lining covered the anasto-
motic area,

Anastomotic area covered by
intima (Fig. 4 and 3).

smoaoth

Large amount of blood in the peritoneal
cavity dehiscence of anastomosis. A
small thrombus at the line of anastomosis.

Anastomotic  area

covered by slightly
thickened Intima

Smooth iatimal lining over the anasto-
motic area.

No intim»] lining over the anastomotic
area.

Intimua covered the anastomotic arca.

No intimal covering present,

Anastomotic area covered by smooth

intimal lining (¥7ig. 6 and 7).
Anastomic area covered with intima.
Small thrombi visible at the anastomotic

line and at the site where the proximal
arterial clamp was applied. (Fig 1)

A thrombus 2 cw.in length and occluding
the lumen completely.

Anastomotic arca covered by smooth

intima,
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TasLe 1!

Countinuous

Lontlnuous

Allernating interrupted

Type of suture over and over mafttress horizontal mattress and Total
stitch stitch simple single stitches

Number of anasto- i 1 7 21
moses done

Thrombosis 2(28.5%) 2 (18.5,.) 2 (25.56%) 6 (N5,

Thrombus Small thrombi over In oae the thrombus o
completely the auastomotic completely occluded
occluding the area the lumen, and in the
lumen second  thrombi were
present at the anasto-
motic line and at the
site. where  proxima!l
clamp was applied,

Paraplegia b4 - 1

Partial dehiscence 140 1:14%) Nit 2 (9.5
and delayed fatal There was also a b
havmorrhage smal! thrombus

(listed also under
thrombosis)

Retroperitoneal 1(14% 1 (14%) Nil 2 (95
hacmatoma with R
no dehiscence.

Number of anasto- 5 (67%) 3 (43%) 242857 IR
moses where R
complications
occurred.

experiments adventitia was removed [rom
the ends. The use of antibiotics and anti-
coagulants should lessen the incidence of
thrombosis.

Immediate haemorrhage was usually not
a serious problem in these experiments. .It
was noticed that in those instances In
which excessive leakage occurred from the
anastomnotic line after removing thg arte-
rial clamps, incidence of thrombosis and
haematoma formation increased.

Delaved fatal haemorrhage was found to
be duey to sutures cutting through and thus
leading to dehiscence and fatal haemor-
rhage. Removal of t()()vmuch of adver?-
titia seems o be one (.)t the causes 1"(35—
ponsible for this complication. E)i(tex‘mwe
removal of adventitia leads to ]n‘t.eleI?ane
with the blood supply of the meéim b??"‘uw
blood vessels go through the a \'f?ntlt]‘l't(;
supply  the media. Another importan

factor noticed was exeessive  tension on
certain loops which caused pressure necro-
sis gnd thus led to disruption of anasto-
mosis.

With continuous over and over stitch
(non-everting) piercing all the layers the
complications were more. The incidence
of thrombosis was the same with all the
three methods. but it was very extensive
with this method and led to paraplegia.
Leakage at the time of operation and de-
layved haemorrhage were also more com-
mon with this technique. As compared to
continuous over and over stitch, complica-
tions were less frequent with mattress
sutures. Continuous mattress suture has
proved to be quite a satisfactory and reli-
able procedure. However, there is a possi-
pility that the continuous nattress suture
may be drawn too tight leading to unequal
distribution of disrupting force on different

SUTURE METHODS OF VASCULAR ANASTOMOSIS

loops in the anastomotic  line and thus
resulting in dehiscence and haemorrhage.
Bul with some practice in this technique
this difficulty can be overcome.

The technique of alternating interrupted
horizontal mattress and  simple  single
stitches has given good results but pre-
sentation of suture material in the lumen
(due to simple stitches) make this method
more prone to thrombosis. This method is
also more time consuming than the other
two methods.

The present study shows that vascular
anastomosis may be accompanied by a high
incidence of complications irrespective of
the suture method used. The number of
experiments reported is not sufficient  to
evaluate the sulure methods satisfactorily.
Morcover a long term study has not been
done to know the late complications of
anastomosis.  With all the limitations men-
tioned above. from this small series of ex-
periments it seems reasonable to conclude
that the continuous matiress (everting)
technique is superior  to the other  tech-
nigques.

SUMMARY

A report on the evaluation of certain
methods of vascular anastomosis 1s pre-
sented. The experimental method.  the
complications encountered with different
suture methods and the precautions which
should be taken to increase the success in
vaseular anastomosis are discussed.

87

ACKNOWLEDGEMENTS

We express our gratitude to Dr. Mohan Singh
Seihi. Professor of Pharmacology for providing
necessary facilities for this experimental work.
Our_ thanks are also due to Dr. Inderjit Dewan,
Pru@essor of Anatomy. for helpful criticism and
advice in the preparation of the paper.

REFERENCES

1. Blalock. A and Taussig, H. B.: Surgical
treatment of malformations of the heart
in which there is pulmonary stenosis or
pulmonary atresia. J.A.MA. 128 : 189-202.
1945

8%

Carrel. A.: The Surgery of blood vessels ele.
Bull. Johns Hopkins Hospital. 18 : 18-28.
1407,

Cratoord. C. and Nylin, G.: Congenital
coarctation of aorta and its surgical treat-
ment. J. Thoracie Surg. 14: 347-361,
1945.

4. Gross. R. E, and Hutnagol, C. P.:  Coarcta-
tion of aorta.  Experimental studies re-
garding its surgical correction. New Eng-
land. J. Med. 35: 287-293, 1945.

5. Potts, W. J.: Technigque of resection of courc-
tation of aorta with aid of new instru-
ments.  Ann. Surg. 131 466-472, 1950.

6. Sako. Y.. Chishobu, T. C., Merindino, K. A.
and Varco, R. L.: Expcerimental evalua-
tion of certain methods of suturing thoracic
aorta.  Amn. Surg, 1300 363-383. 1949.

Shumacker. H. B.. Jr. and Lawenberg, K. L
Experimental studies in vascular repair:
comparison  of  reliability —of  various
methods of end to end arterial sutures,
Surgery. 24 T9-89, 1948.

8 Smith. S.: Studics in experimental vascuka
surzery. Surgery. 18: 627-643. 1945

~1

Rocenred Jor piblication on 31-7 757



MECONIUM PERITONITIS *

(A case report with a brief revie

w of the literature)

by B. L. GUPTA. Bombay.

INTRODUCTION

Meconium peritonitis is a rare surgical
condition in newborn children. The follow-
ing brief review of the literature and the
report have been prompted by a case
recently seen. The records of the K.EM
Hospital, Bombay, do not show a singlé
sgch case in the last 30 years. Gross? in
his book *“The Surgery of Infancy and
Childh()()d " makes no more than a passing
reference to this condition in the chapt:;
“ Intestinal  obstruction in the newborn
resulting from Meconium Ieus .

HisTory

.Sir James Simpson %, the earliest autho-
rity on this condition, first described it in
1838. with a review of 25 cases.

In 1915, Rudnew ' reported 40 cases and
Abt! in 1930 reported a further 60 cases
In 1930, Boikan? reported a case Wit}.l a
long article in which he attempted to clear
the aetiopathology of the condition. Neu-
hauser 14, in 1944, described 3 cases of
which one survived the operation. The first
recorded case to survive the operation in
Great Britain was described by Gover® in
1950.

Low, Cooper and Cosby’s paper ! the
most  authoritative in recent times, des-
cribes a case diagnosed pre-operatively
which survived operation.

AETIO-PATHOLOGY

Meconium peritonitis is a definite patho-
logical entity. It is a sterile chemical per-
itonitis resulting from the escape of
meconium into the peritoneal cavity from
the lumen of the intestines.

* From the Department of Surgery. K.EM. Hos-
pital, Parel. Bombay-12.

The o X
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case report) . l e
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Uloer xftthzm};))mtdnt aetiological  factors
s of the bowel, M s di ! .
« Meckel's divertie
e ‘ s diverticulum
'1(, dppepdlx and congenital '
are mentioned as sites

trawma is one of

~ diverticulae
" of perforation,

ere ; : i
e e are other cases in which no satis
actory explanation can he given afon
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MECONTUM

ation oceurs in o a chinically normal gut,
Thus results the confusion regarding the
aetiological factors,

Boikan? and Lattes? think that ante-
partum perforation of the ileum is due to
marked hyvpertrophy of the glands of Lie-
berkuhn. As a result of this hypertrophy.
the apices of the glands reach upto the
serosa of the bowel causing congerital
weakness of the muscle coat of the intes-
tines. Microscopically, it 1s proved that
there is a marked hypertrophy of these
glands at the site of perforation.

Whatever may be the cause of perfora-
tion. it venerally closes soon. Hence it 1x
not usually found at operation. (as in the
preseni case) nor even al autopsy.

PartHoLOGY

The escape of sterile intestinal confents
into the peritoneal cavity gives rise  to
minute. scattered foci of foreign body reac-
tion. in which there is calcification. identi-
fiable on X-ray. According to Litten e,
this caleification  occurs  within 24 (o 18
hours after the onset of peritonitis.

Neuhauser ' reported 3 cases from The
Children's Hospital. Boston, where diagno-
Gis wus made pre-operatively {rom the
appearance of this scattered calcification n
the peritoneal cavity. Neuhauser affirms
that no other condition in a newborn child.
causes a similar radiological appearance.

Most of the children with meconium per-
itonitis are either born dead or die within
a short time after birth. Those who sur-
vive, present themselves as cases of con-
genital intestinal obstruction with increas-
ing distension. Hence one should strongly
suspect  this  condition  when @ newhorn
child presents signs  of intestinal  obstruc-
tion. and flat films of the abdomen show
seattered areas of calcification, with {ree
fluid in the peritoneal cavity. Early inter-
vention may save a certain number of lives
if this condition is thought of.

Brunkow # deseribes a case operated on
due to these suspicious areas of calcifica-
tion. 'The child survived the operation.
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TREATMENT

Organic obstruction. being the cause of
meconium peritonitis in about 50 per cent
of cases. the causative obstruetion should
be relieved by various standard procedures
as recommended by Gross, When meco
niuwm ileus is the cause of peritonitis, the
{reatment merges into the treatment of the
causative condition. A simple drainage of
the peritoneal cavity is all that is veguired
in those cases where no pathological cause
of perforation is discovered. It is inadvis-
able and difficult to search out the site of
perforation  among  the  glued intestinal

loops.

CASE REPORT

A temale child, 2 days old, was admitted to the
K.EM. Hospital. Bombay, on 2-4-1957, with a
complaint of not having passed meconium since
birth, vomiting off and on, and distension of the
whdamen.

The child was delivered at the Nowrosjee Wadia
Miternity Hospital. Bombay. The mother had «
pormal ull term delivery and the baby weighed
51 tbs. at birth.

The child was dehydrated and listless.  The
abdomen was grossly  distended, measuring  about
2 inches in eirth at the level of the umbilicus.
The skin of the abdominal wall was thinned out
and shiny. There were prominent dilated veins
over the abdomen. There were no visible peris-
taltic movements.

On palpation. no lump could be detected. The
spleen and liver were not enlarged. The abdomen
was tvmpanitic alj over und free fluid could not
be demonstrated clinically. Ausculation revealed
nermal peristalsis all over the abdomen.

A rectal examination showed no anal atresia,
the whole of the little finger could be passed in
casilv. There was no meconiunm on the examin-
ing finger.

The criculatory  and  respiratory systems were
narnd.
pulse was over 160

The temperature was 97 F.
30 per

per minute and the respivation rate was
minute,

During examination, the child vomited @ small
auantity of watery  fluid which the parents had
administered o short while belore.

A diagnosis of Y Mecontum  Heus  was made
clinteally.
the abdomen was taken with the

A tlat tilm ot h
t < of the possibility

chitd held upside down. hecau
ot i b aectal ap colonie atvesia
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Fig. 1.

Anterior view: Plain X-ray abdomen — show-
ing Right half of the peritoneal cavity occupied
by fluid (Meconium) and intestines are pushed
towards left side. Scattered calcification through-
out the peritoneal cavity (touched).

Examination of the X-ray film showed scat-
tered areas of calcification throughout the abdo-
minal cavity and a large dense opacity on the
right side of the abdomen which could not he
explained (Figs. 1 & 2).

The child was treated conservatively as a case
of meconium ‘leus with enemas and gastric
lavage. The dehydration was combated by sub-
cutaneous fluids with hyalase. As puancreatic
enzymes were not available, they could not be
administered. Antibiotics — penicillin and strepto-
mycin — were administered to combat infection.

An immediate operation was considered inad-
visable as the child was a very poor surgical risk.
The next day the distension of the abdomen
remained unaltered.

On the third day, the general condition of the
child deteriorated ; the distension of the abdomen
was more marked ; enemata had not produced
any result all along. Hence, an operation was
~decided upon, as a last resort.

L Fig. 2.
ateral view of the same showing large collec-

tion of fluid.

OPERATION

An exploratory laparotomy was performed
nearly 48 hours after admission. Open ether
anaesthesia was administered.

The abdomen was opened by a right para-
median rectus-splitting incision. On opening the
abdomen, there was a gush of dark, thick, sticky
putiy-like material, which immediately ol)scuré(i
the whole operation field. Tt was mopped  out
with considerable difficulty. The intestines were
then seen pushed to the left side due to a large
mass of this material occupying the right half of
the peritoneal cavity (in retrospect, the dense
opaque shadow in the X-ray film, was obviously

meconium occupying the right > peri-
toneal cavity). Bht hall of the peri

The coils of intestines were not distended. There
were greenish-yellow flake-like bands on the
surface of the intestines, and the latter were glued
together at places, There was no evidence of
Intestinal atresia. No other pathological condition

MECONIUM PERITONITIS

could be detected. As no perforation could be
detected, it was presumed to have been sealed off
among the adherent intestinal loops.

It was not considered advisable to separate the
glued intestines. The abdomen was drained in
the right flank and closed after spraying the peri-
toneal cavity with a solution of penicillin and
streptomycin.  During the operation, the child
was given 75 c.c. of blood. Intravenous fluids
were administered post-operatively. The child
stood the operation well and came out of anaes-
thesia immediately after operation, but expired
snddenly two hours after the operation.

COMMENTS

(1) No particular cause for the perfora-
tion nor the perforation itself, could be
found at the operation.

(2) Irregular calcification and free fluid
i the abdominal cavity (localised to the
right side in this case) on a flat film is sug-
gested as an indication for immediate ope-
ration, as stressed by Neuhauser.

SUMMARY

(1) A review of the pathological entity
of meconium peritonitis.

(2) A case report of this condition.
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SCHAWANOMA OF SPINAL CORD

by K. S. BOSE, Calcutta.

INTRODUCTION

Spinal cord tumour cases present them-
selves with various manifestations, and
diagnosis is difficult unless this condition
is kept in view. Extra-medullary and intra-
dural tumours are commonest and they
present 3 clinical stages® (Learmonth.
1926) which are characteristic of them.
First stage is that of root irritation — pain,
paraesthesia of a particular segment
depending on the root involved. Second
stage is that of hemicompression causing
signs and symptoms of Brown Sequard
syndrome but this stage is transitory and
hemicompression soon gives rise to total
compression which is characterised by
paralysis — motor sensory and trophic.
Intradural tumours are rarer and they do
not present these clinical stages. Their
behaviour is somewhat erratic and progress
is rapid. Diagnosis in the first stage i<
celdom possible except after careful
observation for sufficient time and mis-
takes in diagnosis occur freguently in
second and third stages with cases of voot
irritation and cord compression. Theyv
cause more root symptoms for a vrolonged
period and muscular rigidity is frequent.

Common tumours of intradural extra-
medullary type are meningiomas and
neuro-fibroma and most of them are ove-
rable 26 (Rogers, 1935, FElsberg, 1942 and
Bloom et al. 1955) and surgical extirnation
gives satisfactory results ® (Rogers, 1935).
Rarer tumours are lipoma, dermoid ”
(Bose, 1957) and Schawanoma. The fol-
lowing case record of a schawanoma aris-
ing from a posterior nerve root. causing
spasticity, intractable pain in chest and
back is worth reporting for its rarity and
enceessful result after operative removal.

CASE REPORT
M. N. Shome, aged 22 years, was admitted on
23-8-1955, with complaints of :

(1) Inability to walk and weakness of both
logs — 10 months.

(2) Pain, chest and back -~ 2 years.

(3) Inabili{
— IOymt(())ntf}:.( neck and straighten trunk
(4) Difficulty of micturition -

(5) Constipation - 10 months.

— 8 monthg
The ons R, ’
years bef(?:(: nV;'ds 1n51d¥"“5’ pain started about 2
roughly com-e?re on right side of chest and back
space. It Cau:%m:idmg to 4th & 5th intercostal
no cough or ed difficulty in inspivation, He had
last 16 months he , In addition to pain, for the
both inferior exte I]Qt,lcedv increasing weakness of
was ultimatel remities.  He could not walk and
ately bed ridden. He had difficulty in

micturition, speci: oden. H
canstipation Tgi(-:?]‘flylalsnt ;;m,gigﬁi of the act and
On examinati -
of averagznrg):tillgn.p(mem was looking his age and
on his back, b "dnd nutrition. He could not lie
back and W,ag elc‘fUSe he }:léld a stiff and arched
were  apastic a lgmg on sides. The lower limbs
painful jerk: 1] showed occasional spontancous
muscles wi{h movements.  Atrophy of lower limb
voluntary m ncreased tone was present, and.
Rigidity of b")Vkemems of both legs were lost
knee and ¢ <ljl(cl fmd neck was present. Reflexes -
ski’s sign jvn e Increased on both sides. Babin-
skt >both qida? ;')osmve, ankle clonus was present
Sensation Mes, and abdominal reflexes were lost.
nipple line "Daln and touch was absent uv to
line. Spin;ﬂ( ::ne‘ of hyperaesthesia above nipple
Spine of 4th d f)‘ﬁments .COU]d not be elicited.
not be seen Olsl\‘; was slightly tender. Gait could
found S L 0 gross bladder distension was
. uperior extremity — nothing abnormal

detec ; ils i
gene::ld H pup.llsf normal, intelligence normal.
examination norma "ESSUTe
e hal Blood pressure
Investigation :
Blood picture —- normal.

ESR. — 4 mm./hr.
W.R. & Kahn — negative.
Urine — normal,

CS.F.:

Xanthochromia and low pressure was found.

Cell count — 3 per c.mm.

W.R. — negative.

Total protein — 729 (very high)

Lange colloidial reacti ar
e e, action -— 45555433200 (Pare-

Routine skiagra .
§ aphy of dovsal : e
b wnd lumbar spines
was normal. dal umbar sp

Lumbar myelographic report of 22-9-1455

there was obstruction to the flow of contrast
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Fig. 1.
Cisternal puncture myclogmphy s .
tion of dye at lower border D.-

hows obstruc=

. R anal  at  the level_ of
medium through spinal G0 o6t medium

; rder
D4-D5. The upper bo} . “ovidence of ab-
has a concave outline. There is evidence o

3 -y e Of
normal increase in interpedlcu}ab;x;:]adncl)es f D4
which is 2.6 mm. while that o
mm. and D6 is 2.3 mm. o

lography showed 0 S~
1]]%‘2250 It) e localisation of
and descending  LYPe 02
it extended from D

Cisternal  puncture
truction at D2 ]cvc_l.
tumeur by ascending
myelography was done an
to DA4.

Operation notes: .
} ut in lateral posl-

On 17-10-1955 pa(ient' was Jorsal 10
tion — incision over ips of 2nd ond dorsal

PN . done from
dorsal. Lamincctomy wa s absent. Dura opene

- . atlon Wé . i
i;r)it‘hD.s‘talsjlu:l;altu‘l)}ellsaL localisation wzzs pit difficult
due to arachnoiditis. Two_needle aTSation slight
to define the tumour and also by b pOn <;p€nin§1
resistance was fell ovCl‘.thc mm?IUFc.i spurted out
over a loculated arachoid ared o our was ae-
and membranes coltapsed when 'ttlmotton pellets.
fined and dissected out with moist ¢

S0P nerve root
It was found attached to one posterior
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Fig. 2.

L.umbar puncture myelography shows obstruc~
tion at lower border of D, — upper border »f dye
is concave to signify tumour.

and lifted from its bed on spinal cord which was
compressed and bollowed out. Tumour remo\{ed
without much difficulty but there was bleeding
from its pedicle which was c'ontrolled by moist
gauze pressure. Dura closed with 5.0 anacap silk.
Muscles were cutured in two layers with chromic

catgut.

Skin sutured with interrupted nylon.

Dressing applied with adhesive _stl‘apping and pa-
tient was nursed in lateral position. Post-opera-
tive period was uneventful. On 19-10-1955 sensa-
tion appeared up to middle of thigh and patient
could pass urine himself. Patient subsequently

maintained steady improvement

and discharged

on 27-11-1955 with return of motor and sensory
puwers. He could walk now for several miles a
day vnormally and has normal bladder and bhowel

control.

Histopathological report :

Section shows a picture which resembles a

Schawanoma.

DiI1SCUSSION

Schawanoma is a nerve sheath tumour

affecting peripheral nerves.

According to
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Boyd, schawanoma is a well encapsulated
usually benign tumour and arises from
nerve with peripheral type of myelination.
Zone of transition between central and
peripheral myelin patterns is most vulne-
rable, hence it occurs in accoustic nerve
and posterior nerve root of a spinal nerve.
It may turn out malignant. Anderson
thinks it to be a variant of Neurofibromsg
with dominance of schawanoma cells and
little collagen formation. The tumour con-
sists of elongated cells with regimentation
and palisading of nucleii, minimum of reti-
cular and collagen material which differs in
staining properties from collagenous tissue
of neuro-fibroma. Willis thinks that it
arises from inner cell layer of nerve
sheath, while outer one forms neuro-
fibroma.

This tumour was completely intradurai
and extramedullary simulating intrinsic
spinal cord tumour. Large tumours may
protrude oul in a dumb-bell shape and
may cast a round shadow in chest skia-

graphy.

SUMMARY

1. A rare case of schawanoma, com-
pletely  intradural and extramedul]axty
simulating intrinsic spinal cord tumour is

presented.

9. The diagnostic criteria in different
stages of spinal cord tumour are enume-

rated.

3. ’Different views regarding the patho-
genesis of tumour are discussed, especially
its difference with neurofibroma.

4.A Complete localisation of tumour was
ppsmble before operation by lumbar and
cisternal puncture myelography, though
routine X-ray was negative.

3. Su‘ccessful operative removal gave a
very satisfactory clinical result as is usual

with extramedullary tumours of

cord. spinal
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ORTHOPAEDIC SECTION

TREATMENT OF MAL-UNITED COLLES’S FRACTURE

(A new method with a report on 49 cases)

by B. MUKOPADHAYA, Patna.

Malunion following Colles’s Fracture is
fairly common in our country. There are
several reasons for this. Quite often, the
patient fails to realize that he has sustained
a fracture and does not consult any physi-
cian at the time of the injury and only when
a persistent disability and  deformity
results, that he seeks medical attention.
At other times the patient consults a bone-
setter who fails to reduce the fracture.
Sometimes, the diagnosis is missed even
by a physician as many of the classical
siens of a fracture are absent in this frac-
ture., the {ragments being usually impact-
ed. In many cases the physician makes no
attempt at reducing the fracture and the
wrisi is plastered with the fraements in dis-
placement. In some cases reduction is
attempted without anaesthesia and there-
fore, results in failure. In a small propor-
tion, inspite of attempted reduction under
anaesthesia, reposition of fragments is not
achieved. At times malunion may occur
despite the best available treatment. Most
frequently this is occasioned by excessive
comminution or compression of the frag-
ments. Thus there are many causes lead-
ing to malunion in this fracture and its
common occurrence.

Malunion in Colles’s Fracture gives rise
to a typical deformity and also disability.
Most patients report for treatment because
of the disability whereas a few are con-
cerned about the deformity. The disability
from a malunited Colles’s Fracture con-
sists of —

(1) Pain and tenderness on the ulnar
side of the wrist specially over the
lower end of the ulna;

(2) Pain and limitation of movements of
the wrist and inferior radio-ulnar
joints, supination movement is
specially limited ;

(3) Weakness of the grip, and pain at
the wrist when attempting to grip
any object firmly :

(4) There may be stiffness of the
fingers, trophic changes in the skin
and an adhesive capsule, teno-
synovitis of the tendon sheaths in
front of the wrist, pain and stifi-
ness of the shoulder and post-
traumatic acute osteoporosis of the
wrist and hand (Sudek’s Syn-

drome).

The main problem of treatment in Mal-
united Colles’s Fracture is that of func-
tional restoration. The disability following
this fracture varies considerably from pa-
tient to patient and a careful assessment ol
both the mental and physical aspects of the
disability must be made bhefore a pro-
gramme of treatment can be planned. The
degree of disability although roughly
related to the extent of deformity. is not
always proportional to it. There are cases
in which a fairly severe degree of malunion
is consistent with a reasonably good func-
tion. There are other cases in which
marked disability is present although the
malunion is only of moderate type. There
is certainly a personal factor in the degree
of disability present in a patient.

In planning the treatment of malunited
Colles’s Fracture, two factors are to bhe
considered : —

(a) The disability that is directly attri-
butable and follows primarily from
the mal-position of the fragments.

(b) Associated disabilities which are
precipitated by the fracture but
are not caused directly by it. In
this group, is to be included symp-
toms like finger stiffness, shoulder
stiffness.  Sudek’s atrophy and
similar symptoms. Certain patients
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demopstrate a marked tendency
to stiffen rapidly following this
injury and it is not altogether
correct to suggest that the stiff-
ness is entirely due to lack of
effort on the part of the patient to
perform active exercises.

It is necessary to segg
: ggregate these two
fac@ors in hthe total disability in order to
arrive at the correct line of tr i
particular case. catment in a

The main line of treatmen 5
group of disabilities in C(ﬁllfg;sth;rz‘eciond
consist of intensive Physio-therapeutic mure
sures. In some refractory cases, this haseta_
be con.tmued with assiduous care for a faj l(:
long time. All forms of physio-therapeui's-
measures are of value, but active and rlL
gressive resistance exercises from pt}(u)_
sheet-anchor of the programme of mana :
men.t. We have found that the use ge;
cqrtlsone group of drugs may be combin Od
with physio-therapy with advantage dur'e
the initial phases of treatment. Treat ont
with these measures must he persrir;fnci
until maximum restoration of functio e"
flchieved, and it is only when the disab?l't“:
is rgsistent to these measures that tlhy
question of preliminary operative int §
vention should be taken up. o

In. an occasional case there may be tray-
matic teno-synovitis of the flexor tendons
in front of the wrist caused by fricti .
against the sharp anterior margin of t}O]n
lower fragment projecting into the car :i
tunnel. This may require operative corg
tion of the deformity for the relief of g
ful symptoms. pain-

Where the disability is due to malposi-
tion of fragments, the question of operation
has to be considered. Owing to the marked
variation as to the amount of bony defor-
mity and disability a distinction must be
made between the border line case which
will respond to physio-therapy with ser-
viceable wrists and those in which surgery
is required. Judgement is necessary in
selecting cases for operation. It must be
realised that even where the disability is

due t .
o the mal-position of fragments, con-

side i
Obtariizl; l{)npr()yglllent in function may be
measures YPth{Sorous physio-therapeutic
not remove thbsclio-therapy‘ however, will
sary to under i eformity. It is also neces-
operation bec;ua-nd what is achieved by an
ceed provided se the operation will suc-
disability. It removes the causes of
The contributory {

the first group are tilct()m of disability in

he following : —

1 .
()Shortemng of the radius due to

;;?)Eac(ti(ma ?(’1"“P1‘ession, comminu-
riding : Wilt?: acement with over-
the C(;Ila -dthe passage of time
absorbed pb? dc"*“Cell()11§ bone is
between thden . d.the discrepancy
Increased Thw us and ulna is
a distracAtio is shortening causes
radius and n] effect  hetween the
the two he U{n'a as the lengths of
This alsc nes arc no longer equal.
the radi Up:set the mechanics of
radio-ulnar mavements,

(2 D .. . .

P o il e
Thore, & v radial fragmgm-
phe ay also be a supination
w1:s_t.of this fragment. This mal-
p](;smo_n causes a corresponding
alteration in the axis of move-
ments of the wrist joint. Upto 20°
of posterior rotation of the lower
fragment is compatible with rea-
sopably good function; beyond
thls- point, disability increases
rapidly. ‘

(3) Where there are intra-articular ex-
tensions of the fracture lines with
comminution of fragments .an in-
congruous joint results. T‘his pre-
dxspose§ to  chronic traumatic
artheosis which may increase with
passage of time, ‘ .

4 j i

(4) In(])l;ryittso tl};ga(rinlstal radio-ulnar joint
The o 4. entous attachments.
The radio-ulnar joint is a pivotal
Joint for pronation and supination
movements of the forearm. Dis-
ab}llty.m this joint may be due to
pain, limited motion, clicking sen-
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<ation or instability. These symp-
toms are caused by traumatic
artheosis of the radio-ulnar joint.
sublimation of the joint caused by
rupture or avulsion of its ligaments
which have failed to heal properly
or 1o stretch or sprain or tear of
the triangular fibro-cartilage.

Any operative measure to be completely
successful must remove these causes of
disabilities. Even where painful osteo-
arthritic symptoms are present at the wrist.
operation may be indicated if a severe
degree of deformity exists. Correction of
the deformity places less strain on the joint
during movements and allows the joint to
function from the position of maximum
advantage and thereby relieves symptoms
to a great degree and also places the pain-
less arc of movement in the most advan-
tageous position.

There are various operative procedures
for the treatment of malunited Colles’s
Fracture. These can be divided broadly

into two groups :—

(1) Compensatory Procedures : —Opera-
tions designed to improve function
without any attempt being made
to restore the normal anatomy or
mechanics of the wrist joint.

(2) Reconstructive Procedure : —Design-
ed to restore the anatomy of the
wrist as also its function.

In the former group comes operations like
excision of the lower end of the ulna with
or without removal of the styloid process
(Darrac’s Operation), partial resection o
the ulna or Milch’s sleeve resection. or a
simple osteotomy of the radius for the cor-
rection of the backward angulation. These
operative procedures are simple and can
bring about improvement in function. but
does not restore the appearance of the
wrist. They are valuable in the milder
type of cases.

The second group of operations of which
Jackson Burrow's operation, Campbells
operation. Hugh Smith’s operation and
Cave's operation are examples, attempts at

13

complete restoration of the anatomy of the
lower end of the radius. The principle
behind these operations is to restore the
length of the radius by hinging an osteoto-
mised lower end, (the osteotomy passing
through the dorsal cortex at the site of the
fracture) leaving the anterior cortex of the
bone intact to act as the fulerum of the
hinge. By this process a gap pyramidal in
shape, is produced on the dorsal aspect of
the lower end of the radius, the base of
the gap being dorsally and laterally. This
gap is filled up by a trappzoid piece of
cortical bone which is wider laterally than
medially ; this piece of bone being so
inserted as to maintain the correction
achieved at the time of the operation.
(Fig. 1). The gap at the osteotomy site
may be filled up by cancellous chips. Im-
mobilisation following the operation is
maintained till the gap in the dorsal part
of the radius is filled up by new bone. The
operations designed by different authors
differ only in the matter of the source of
the graft implanted into the osteotomised
radius and also on the method of fixation
applied to maintain the position achieved
al the time of the operation.

Whereas in the first group of operations
simplicity of technique is a great asset, in
the second group. the technique is compli-
cated. the execution of operation difficult
and requires experience, the post-operative
care prolonged and tedious and the ultimate
results are relatively unsatisfactory in the
most severe types of cases — the type of
case which requires a reconstruction opera-
tion more than any other group of patients.
Partial recurrence of the deformity inside
the plaster cast during the period of immo-
bilisation following the operation 1s not
uncommon in this type of procedure. Nor
is it always easy to cut out an exact'ly
shaped pie.ce of cortical bone which will
rigidly maintain the correction of the defpr.—
mitv. There are one or two other criti-
cisms of this type of operation. It does npt
remove one of the principal causes of dis-
ability following severe malunion, the cause
beiné, either a sub-luxation of _the lower
end of the ulna or tear oI twist (.)f the
triangular fibro-cartilage. Changes 1n the-
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i 11 ) Fig. 1.
ig. 1 illuctrating the principle of Campbell’s type of i
operation.

g 2

Fi . L.

Elg. 2 ll.ustlatmg the princip { th(. Author S opel
le (o] K

ation.

s

Fig. 5.
Figs. 5 & 6.

fibrocartilage are a potent source of dis-
ability in this condition. The other factor
in this type of operation is that the soft
tissue structures which have become shor-
tened and contracted as a result of collapse
of the radius are placed under tension as
a result of the attempt at the restoration
of the length of the radius.

The technique that has bheen followed in
this series of cases and is being described
in this paper has been evolved for the treat-

‘ *  ment of malunited Colles’s Fracture with
a view to remove the criticisms of the 2nd
group of operations while achieving the
anatomical restoration brought by this type
of procedure. It is claimed that this
method of treatment removes all the local
causes of disability and does not in any way

e wm W

Fig. 3.
Figs. 3 & 4. Pre-operative A.P. & Lateral X-rays of th
‘ ‘ K ¢

severely Malunited Colles’s Fracture

Fig. 4,
wrist showing
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LA

Fig. 6.

Correction achieved by the combined operation.

interfere with the normal mechanics of the
wrist and brings about a restoration of the
anatomy of the wrist joint. The operation
consists of making an incision on the
medial side of the Ulna between the ten-
dons of the flexor and extensor carpi
ulnaris. A careful subperiestial exposure
is made of the lower 2 to 3”7 of the ulna.
The lower 137 of the ulna is removed by
careful sub-periestial dissection, the tri-
angular fibro-cartilage  being separated
from its attachment to the ulna. Where
the stvloid process of the ulna is not frac-
tured.‘ this also is removed. Wheie the
styloid process 1s fractured and tip attached
to the triangular fibro-cartilage, the separa-
of the styloid is left behind

ted portion
In children where-

with the fibro-cartilage.
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Fig. 7.

the lower epiphyseal growth plate of the
ulna has not fused with the shaft, ulnar
excision is limited to a segment of the hone
about 17 in length proximal to the growth
plate. The vesection of the ulna should
not include the whole length of origin of
the pronator qL.ladl‘atUS, If part of the
attachment of this muscle is left intact, the
remains stable. After removing the

ulna
the lower end of the radius

ulnar segment,

‘ kg, 8.
Figs. 7 & 8. Pre-operative X-rays of wrist

is approached from the
Separating the insertjop
q?ad}fatus muscle from the
o ius
of :hg lradlu:s. A sgb-periestial exposure
o he to}:yfex end of the radius is made
thr gh this exposure from the mediy] side
(;ngmgg) mtx view the site of the fractilre‘-
ig. ) Wedge Osteoto; i :
n - .
p}frformed of the lower end of t};‘lel:'adni:\f
the base of the wedge being directehd'

dorsal margin

e
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Fig. 9.
Figs. 9 & 10. Post-operative X-rays showing correction wchieved.

anteriorly and includes the prominent por-
tion on the anterior margin at the site of
the fracture. Osteotomy falls short of the
posterior cortex of the lower end of the
radius. The osteotomy gap of the radius
is now closed thereby correcting the pos-
terior rotation of the lower fragment. The
base of the wedge is so designed that when
the gap is closed anteriorly the lower
articular surface of the radius should point
downwards the slightly forwards as in a
normal radius. While closing the gap in
the radius, an attempt is made to push the
lower fragment medially thereby correct-
ing the lateral displacement of the lower
fragment. The closure of the wound is
performed with scrupulous attention to
detail. The rent in the attachment of the
pronator quadratus through which the
radius is exposed must be repaired care-

Fig. 10.

fully with interrupted stitches.  The
periosteum of the ulna to which 1s attached
the ulnar collateral ligament, is carefully
saved and thereby a substantial ligament
is created, providing a firm attachment
between the ulna and the carpus. At the
end of the operation a plaster is applied
extending {rom the knuckles to the region
of the elbow, the wrist being placed in
slight forward flexion but with no lateral
tilt either medially or outwards. It is very
important that medial tilt of the wrist in
the plaster is avoided. If this happens, the
lack of supvort to the medial side of the
wrist caused by removal of the lower end
of the ulna may give rise to a persistent
ulnar deviation of the wrist and thus may
cause post-operative disability. The limb
is to be kept in plaster for a period of 4
weeks only. Longer post-operative immo-
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Fig. 13.

Figs. 11. 12, 13 & 14. Pre-operative AP & Lateral X-
the wrist. The patient had sev

ulnar joint movements before

Fig. 14,
rays with clinjcal photogr
cre limitation of wrist and
operation.

aphs of
radio-
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bilisation is not necessary as the frggments
are well impacted after the operative cor-
rection and there is very little.r‘lsk Qf ?he
fragments slipping out of position inside
the plaster cast. Union is qu1te‘ satlsfgg—
tory during this short period of immobili-
sation. Active exercises of the fingers,
elbow and shoulder must be performed
with scrupulous care during the post-ope-

rative period.

The principie on which this operation is
based consists of correction of the def01rm<
ity, as well as restoratlon.of the fupctlon
of the limb. When the adjacent portion of
the wedge osteotomy is brought into appo-
sition and jammed, it makes the lower arti-
cular surface of the radius look downwards

Fig. 13
Figs. 15 & 16. X-ray appearances following operation,

and forwards, the dorsel tilt and radial
deviation of the lower fragment being
simultaneously corrected by the osteotomy:.
Excision of the lower end of the ulna
removes the abnormal prominence of this
site and also relaxes the triangular fibro-
cartilage thereby removing one of the most
important causes of disability at the wrist
joint. The shortening of the radius pro-
duced by the wedge osteotomy is compen-
sated by the removal of the lower end of
the ulna so that no abnormal stress and
strain is placed on the soft tissues. In
point of fact the operation utilises a very
basic and important principle of Ortho-
paedic operations for the treatment of
deformities. Every deformity can be com-
pared to a bow-string and a bow. the siring

Ed

ko, 16,



TREATMENT OF MAL-UNITED COLLES'S FRACTURE 105
104 THE INDIAN JOURNAL OF SURGERY

1

Fig. 24.

Fig. 20.

12

Fig. 26.
Fig. 25.

A P ~rays oy 1 "¢ s ol the wrist.
4 3)33 rative X-rays and clinical ph(m)maph, o1t

. 95 & 6. 1e- )¢ J

Fios, 23, 24, 25 & 26

Fig. 2L.
ios. 17. 18, 19, 20, 21 & 22. Clinical photographs to show the
Figs. 17, 19, achieved. (X-rays Figs. 15 & 16)

Fig. 22.
functional resul(s



107
ES'S FRACTURE
[ENT OF MAL-UNITED COLLES'S
TREATME
THE INDIAN JOURNAL OF SURGERY
10€

W,
Fig. 33.
ath functicnal vesults
show unctic
Fig 3 33, Ciinical pkotographs.to 5}10“ ‘)t;)e
:‘it’.‘i o hieved. (X-rays Figs. 27 & 2
achieved.
N
P
Fig. 29. Fig. 30. - ’ -
. 27. 28, 29 & 30 Post—0perative X-ray photographs with clinjeq] photographs vl -
Figs. 27, 28, to show the functional results achieyeq. Fig. 34. e Xty shotoaraphs of 4 <o A
3 rative -1t 3
i : . 35. Pre-opera
Figs., 34 & <
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Fig. 36,

Figs. 36 & 37. Post-operative X-ray pholograph Fig. 57,
ap

of the wrist.
tion of the wrigt

heing formed by the tightened soft tigs

on the concave aspect of the deformit and
the bow being formed by the defgl.ang
position of the skeletol elements. Cor[:'le
tion of the deformity can be achievec(i
either by straightening the bow and stretcel:
ing the soft tissue so that the length con:
forms to the length of the straightened bow
or by shortening the bone without stretch-

This pationt h

g

s showing mprovement in the alig:

. Showing ' iment
ad considerable mprovement in the

fune-

ing the soft tissues
ssues so that the
corresponds to that of ti\ethL

t?ssue: The principle of Ca
tion is that of the
principle of the ope
that of the latter

final length
tightened soft
npbell’s opera-
former whereas the
ration recorded here is
: . The soft tissue relaxa-
:(1)0r1 ’aclhleved b)’ this operation is conducive
early functional restoration.
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Fig. 8. Fig. 39
Figs. 38 & 39. Pre & Post-operative ¢linical

photographs of the wrist of a case of

severc malunion.

RESULTS

This paper is based on 2 study of 4134
cases of mal-united Colles’s fracture‘ slgeixé
between January 1953 and Decembel ( o
and includes all degrees of malunion rangs—
ing from the very mild to most se\{exi)e Q{ltid.
Of these 134 cases, only 44 were su] n;ld. d
1o operative {reatment, the r‘es‘s léevmahvz‘
charged with serviceable wrists DY phys

Fig. 42

otherapeutic treatment alone. Of these 44
cases. 5 were of comparatively mild defor-
mitv in which excision of the lower end
of the ulna was performed with satistactory
result. 39 cases had the reconstructive-
precedure as described in this paper. The
age distribution of these 39 cases were as
follows : —

10 to 15 years -— 3 cases
15 to 20 years — T cases
20 to 30 years — 6 cases
30 to 40 years — 4 cases
40 to 90 years  — 9 cases
50 to 66 years — 6 cases
60 to 70 years — 3 cases
Over 70 years — 1 case

Every case of this series has been carefully
followed up. The resulte been assessed
from point of view of —

(1) Correction of deformity,
(2) Restoration of function.
Only severe cases of malunited Colles's

fracture with well-marked disability were
taken up for this type of surgery.

Fig. 43.

Fias. 40, 41, 42 ‘& 43. Pre & Post-operative clinical photographs of the wrist.
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Fig. 44.

Fig. 45, . .
Figs. 44, 45 & 46. Pre-operative X-rays and clinical photograph Fig. 47. ' o Fig. 48. .
of a case of severe malunion. Figs. 47. 48 & 49. Post-operative X-rays and clinical photograph showing
correction achieved.

»

' The functional end result has been
assessed on a points system as described
by Gartland and Werby. This has pro-
vided a rigid yardstick {or evaiuating each
case. On this basis 29 cases were \iudgcd
as excellent in whom the ultimate loss of
functions was not more than 10
pared with the normal side. In 8 cases,
the result was classified as lair. These
patients had useful wrists but although
their disability was reduced considerably

Fig. 46. frf)rn the original, moderate amount of loss

of function remained.

bearable limits. Three patients developed
some ulnar deviation of the wrist because
of excessive medial tilt at the time of
plaster following operation. These three
patients have serviceable wrists but the
results cannot be claimed as excellent.
Two patients in whom the result was
judged as poor were left with serious dis-
ability on account of persistent finger-stifl-
ness. In one of these patients there was
evidence of ischaemic contracture of the
muscles of the forearm consequent on an
excessively tight plaster applied after
initial reduction. The other patient had
i . marked finger stiffness with signs of oste-
; _n nocase have oporosis which resisted physio-therapeutic
oad s noticeable but the cosmatic resuli we perf.ormed arthrodesis of the wrist as Fig. 49. measures. Operation was performed ir
hu‘(tlﬁt"il] displeasing. the residual symptoms have bheen within
g not at @ : :

as ¢come-

. Of these 8 cases, 3
were instances of comminuted Colles’s frac-
ture in whom as a result of articular sur-
Coprection of the deformity was achieved face da.mage. excellent end resull is almosg
1 every Case. The absence of the ulpar unobtainable. However,
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this case on the hope that correction of
deformxt‘y may make it easier to get rid of
finger stiffness. It is our present view that
these two cases should not have been
selected for surgical treatment. After re-
§ecti0n of the ulna the strength of the grip
is quite satisfactory although there may be
a slight weakness as compared with the
normal hand. However, this amount of
weakness has not stood in the way of
enabling most of our patients to return to
their previous occupation. Thus it would
appear that when the operation is properly
performed in a carefully selected group of
cases it gives extremely gratifying results.

CoNCLUSION

(1) A pervusal of 134 cases of malunited
Colles’s fracture proves that nearly two-
third of patients can recover fairly good
function of the wrist with physio-thera-
peutip treatment alone and does not
require any operative interference,

(2) Even when age, occupation or psy-
choneurotic compensation factors do not
preclude surgery, cases for operation must
be selected with care and the proper pro-
ecedure must be adopted to remove the
source and degree of disability.

(3) Removal of deformity is almost
always possible however severe the case
may be. Restoration of adequate function
is also possible even in the severest casge
provided irreparable changes have not

taken place in the tissue

fingers. s of the wrist and
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ANATOMICAL AND PATHOLOGICAL ASPECTS OF THE
INTERVERTEBRAL DISC

by W. J. VIRGIN, Ludhiana.

This paper deals with the Intervertebral
Disc in man. It is based on investigations
made on fresh post-mortem material and
includes experimental and  histological
studies.

The Intervertebral Disc:

It consists of two cartilage plates hyaline
in nature, joined at their periphery by a
fibro-elastic annulus, The central portion
contains a viscid hygrascopic gel. The
disc is anchored to the vertebral body
above and below by the attachment of the
fibres of the annulus and by the attach-
ment of the cartilage plate to the bony
trabeculae of the vertebral body. In the
early stages of development the fluid con-
tent, that is the nucleus. occupies most of
the disc. The annulus is relatively thin.
As age progresses the apnular fibres
encroach upon the central parts of the disc
so that at the age of about 16 years the
disc is largely an intermingling of con-
centric septa consisting of fibro-cartilagin-
ous material interspaced by the gelatin-
ous material which once made up the
whole of the nucleus. This characteristic
of the dise may be retained until very late
in life. Very small areas of this structure
may break down and form gelatinous
mucoid material.  This material usually
occupies an area of not more than a centi-
metre in diameter. It tends to lie towards
the posterior aspect of the disc, in relation
to the posterior longitudinal ligament.

Its Mechanical Properties:

A good deal has been written recently
on the effect of degenerative changes in
the disc. In contrast to this, relatively
little has been written on the physiological
properties of the healthy disc and the
former has tended to overshadow the latter.
¥ has been shown that discs may be loaded
1o take a high degree of strain. They will
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then recover rapidly once the strain has
been removed. Experimentally these loads
have been made up to a limit of 1000 Jbs.
and more. without causing rupture of the
disc or damage to the cartilage plates. It
has been shown further that repetition of
this loading under favourable circumstan-
ces is accompanied by an improvement In
the mechanical function of the dise. This
is true for single healthy intervertebral
dises and it is also true for groups of dises
tested in an intact portion of the spine.
It is quite possible to maintain a spine in
an erect position after removing all
muscles, the whole of the posterior spinal
column that is, spinal processes, laminae
and pedicles. In other words, the system
of vertebra! bodies with their connecting
intervertebral discs, is capable of maintain-
ing the erect position of the body unaided.
The muscles and the posterior system of
joints add both flexibility and inereased
stahility to the spine.

The effect of loading is to reduce the
height of each disc, for example, a load of
500 1bs. will cause a loss in height of -004

1

Fig. 1.
Jntervertebral Disc. aged O months.
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inches. This loss of height is regaine'd
rapidly on removal of the load and s
accompanied by the imbibition of fluid by
the disc. It has been possible to demon-
strate that the mechanicg] efficiency of
discs from patients of up to 72 years of age
is of a high order. There does not seem
to be a marked loss of the property de's-
cribed, we may call it elasticity, even in
advanced age, provided the patient js not
suffering from a chronjc wasting disea;e.
That is, the anatomical pPattern of the'c?xsc
and its physiological property of elasticity,
may both be maintained wel] on into the
70's. This may appear to be at varjance
with the conclusions 1n recent papers on
degenerative changes in dises, byt 18 easily
demonstrable.

The Fluid Supply and Nutritioy -

. t the above ﬁndir.xgs the ques-
,tioInn ,:{'le,}fe Onutrition of the disc argge and

o 7 g

Fig. 2.
Seria) sections of adult Intervertebra] Dise.

demanded investigation,

Periments mentioned gzl
that the imbibition of fluid was the key 1o
the continyed efficiency of the interverte
bral disec. When for any  reason, gy dige
BCame incapable of imbibing fluid, it then
lost ity elasticity t, & greater or legser
extent. It seemed that as

During the ox.
Ve, it appeared

an  experimental study  of the vascular
supply in the region of the disc, and in
particular to the vertebral hody.

The method adopted way 1, inject the
aorta after tying it off above and below
the portion of the gpine under investiga-
tion, with an oPaque materig], such as
barium, or India Ink. f
used for X-ray investigations and the latter
for visualization after decalcification and
clearing of the specimen

This led to.

AN

i e < = - . L /ISC
D OLO INTEE ER

L)

oo e o

- ::""

Fig. 3.

Injecte b € rtenr 8 oS win,
}' ted ‘pecim n - of ¢ 3] b, )d) sho 15
] > > Y Y tebra

. » A 4 . ? : ‘

capillaries,

[
<t

Injected specime

ve apl age  plae,
rte b d} SNO g 1¢ lation of ¢ lplndl ies to the cartilag

brd] oay showin t rtit b
n of
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Injected specimen of vertebral body showi
T

It was shown that there was f
blood supply to the annulus itsel}legzt lﬁltle
the blood supply to the vertebra] bod-at{
was very prolific. This can be seep er%
the accompanying photographs. In gene;):ll
two main arteries enter the DOSterio‘
aspect of each body, about mid-way b tr
ween the two surfaces of the body, Thee .
break up into numerous arches Whisﬁ
extend in the direction of the cartily
plates. At the level of the plates they r§§
along parallel to them and send brancheg
at right angles to the plates. Photographs
of the vascular network immediately bheloy
the cartilage plates show that a very denge
network of minute capillaries run along
the walls of the trabeculae and along the
bony plates supporting the cartilage plate
Vertical sections through this area show
that these vessels enter small lacunar
spaces. These lacunae extend into the
substance of the plate. The small capil-
laries form little blood pools inside the
Jacunae. It will he appreciated from this

Fig. 5.
19 relation of capill

aries {o the cartilage plate,
descripti i

ption that the 4)
therefore, by infer o
the deep surface
very adequate in

supply, and
ence, the ﬂuid}l};pply, to
of the cartilage plates is
nism whereps & C.leegl. The actual mecha-
the carty y fluid is transferred through
the pois 'agle substance is not clear but
iy establ’mﬁe of an adequate fluid supply
illus‘tr > ished by these experiments. An
with tah'l(‘mﬂ Qf the ef’f(.ect of interference
thar s fluid supply is seen in the fact,
hodie ‘m .ear_ly tubercu.losis of vertebral
oo s, thinning of the intervertebral dises
e very early manifestation of this pro-
di‘b: _The tuberculous endarteritis rapidly

minishes the blood supply to the affected
vertebrae and this is manifested by a thin-

ning of the interv Vo ored
dehydrated. ertebral disc as it becomes

Su;")\:tt:rl:;pt's V\}/lere made to follow diffusible
s 'es through the plate from this

pillary bed, but so far these experiments
ave not been successful. ‘

r iaa

LOGICAL ASPECTS U

ANATOMICAL AND PAT

.

Fig. 6. '
tebral body showingé the capillary
erie )

Injected specimen of

;jeal Changes

Pathological Cha,n%\esA Beadle 1931, and

at great length
M

may concern Q
these changes ¢
rather than wit
be divided ro

degenerative €

The changes 458
sist principally ¢

ageing con-
Auid content

fibro-cartilaginous
capable of
function of the
view is that t
siologically 4 g
structure th the -

expressed b
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bed underlying the cartilage plate.

this view is that the aged disc has been
shown to be capable of enduring stresses
and recovering from them with greater
efficiency than the young disc with its
fluid nucleus.

The other evidences of degeneration are
valid. degenerative changes. They consist
in general of loss of disc substance, the
production of osteophytes, tears in the
cartilage plates, loss of disc substance into
the vertebral bodies, etc. These may be
described as primary changes in the disc.
They are accompanied by secondary
changes in the vertebral bodies, the apo-
physeal joints, the ligamenta flava, the size
and shape of intervertebral foramina, and
in the relationship between adjacent verte-
bral bodies (spondylolisthesis or Retro-
spondylolisthesis). Secondary arthritis of
the apophyseal joint may cause adhesions
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between its capsule and the immediately
adjacent nerve root. Subluxations of this
joint may cause sufficient narrowing of the
intervertebral foramina to cause nerve root
pressure. The annulus may become so
weakened that it bulges into the spinal
canal causing pressure on the posterior
longitudinal ligament and obe or more
nerve roots at that level.

The significance of these changes is this :
that singly or collectively they interfere
with the physiological function of the
spinal column, and produce in it a condi-
tion of instability. Under these circum-
stances movements between the vertebrae
become exaggerated and to a more or less
degree uncontrolled. This results in a new
stress on the ligamentous structures of the
spine, on the one hand, and permits, on
the other hand, actual trauma to the nerve
roots as they leave the spine. The former
effect causes low back pain, related to
normal work and the latter causes low
back pain plus sciatic radiation, and is
responsible for loss of muscle power in the
segments affected. Pain and disability is
also increased by the presence of secondary
arthritis in the apophyseal joint.

Herniation of the disc is usually unilate-
ral but is stated to be bilateral in 7°¢ of the
cases. A central protrusion of the nucleus
may be so small as to be almost unnoticed
or produce only back pain, on the other
hand it may be large enough to cause a
sudden paraplegia. This is always the
danger in manipulative treatment of disc
lesions.

The ruptured disc is caused by the pro-
trusion of a sequestrated nucleus through
the annulus.

A pocketed or partially sequestrated
disc may occur. In this case there is no
instability of the joint as the rest of the
disc is normal. Root pressure occurs.

A bulging disc is one in which the
annulus has become weakened or thinned
out so that it bulges into the spinal canal
sufficiently to cause nerve.root pressure.
This is usually associated w1t.h_sub]uxation
of the adjacent apophy'seal Jjoint,

.
Common Causes of Lesions of the Dise

{a) Trawmg — The trauma here is nor-
mally a back strain - associated  with un-
us:ual work. It is almost always produced
_wﬁhi the spine in flexion.  This. of course
}rﬁphfzs, that the~ anterior column iy (;\ki‘nuv
iccu(; ‘the. .ftl"am. These lesions u.s'uaH:\'

" In relatively young people and are
aSS?Clated with acute lumbago und sclatica,
disseggg(ii:t):impl'ehis the rupture of the
o o with a fre.lcuu‘e.(hslucatiun
ol Spine. A third variety of this lesion
is that associated with an avascular
sis of a vertebra) body. )
disc is thinned somew
functionally efficient,
may become a mere ().
remain so Permanently

necro-
In this case the
hat but may remain
although the body
5 em. in height and

) (b) Congenital Malformations of Verte-
]meb—“ These frequently oceuy in the
umbo-sacral area and affect the fifth lum-
bar or the first sacral vertebra or both of
them. Glfoss malformations are often asso-
cxlated with weakness of the intex'verteb;‘al
disc at this level Congenital wedged
vertebrae are also associated with 4 wegk
or deformed disec. Early degeneration of
the disc is the condition usually associat

with these deformities. «d

(c) Infections of the Disc — Thege may
€ pyogenic or tuberculous. They affect
the vertebral body primarily but cause a
secondary dehydration of the dise and pro-
duce thinning and loss of elasticity, Tuber.
culous infection is very common and 1t
often manifested by a thinning of the dise

(d) Metabolic Diseqses — Here rheumay
toid arthritis, ankylosing spondylitis ane
alkaptonuria or ochronosis are exan
The two former ones are
abnorn_}al calcification of the annulus,  The
l‘z;tter 1s gssocxate(‘i v_vith 8ross degqnomtiw
changes in the cartilage of the dises and
sgbsequem extensive degeneration of
dise itself. There may  bhe
thritic changes in the
Back pain may be very
pling, on this account,

xamples.
associated  with

the
Bross osteoar-
vertebral  badjes,
severe and erjp-
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A

i Diseases — Such
Chronie Wasting : icl
as (f(aj)hronic Nephritis, ‘Ch_romc Anaemias,
chronic tuberculous infection (other thag
Pott's Disease) produce wzdgspread' an.
marléed degenerative changes in the inter-
vertehral dises.
tef i i tomy, phy-
This brief review of the ana . ok
o and pathology of the Interverte-
bral Disc is presented simply ats a ptrec?r:é);
di } treatiment o
diseussion of the. ent .
o e intervertebral disc lesxops. It hlS
given in outline only as the detax}l\s ?fb(twg
recent investigations done under the a
heading are very extensive.

stology,

comimon
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INTRAMEDULLARY NAILING IN FRACTURES OF
SHAFT OF FEMUR *

by M. D. DESAI, Ahmedabad.

There is no doubt that intramedullary
nailing has come to stay in the treatment
of fractures of shaft of femur.

Those of you, who have seen unsatisfac-
tory — and many a time bad — results
with the orthodox methods like use of
Thomas-splint, immobilisation in plaster
or skeletal traction will testify with me
that use of Kuntscher’s nail is really a
great advance in the treatment of frac-
tures. Many surgeons, perhaps all, are
reluctant to use metal in the treatment of
fractures and were afraid of using wire,
screws or plates. The use of a long solid
rod, occupying the whole of the medullary
cavity of a long bone, therefore, caused
almost a shock to begin with, but good
results observed amongst soldiers in occu-
pied areas in the 2nd World War could not
be denied. The use of Kuntscher's Nail
soon became popular all over the world
and today there are many modifications,
both of the nail and the original technique,
practised throughout the world.

Even in our country, the use of intra-
medullary nail is quite wide-spread and it
is the aim of this paper to share our
experience and to discuss various problems
involved in the use of Intramedullary
Nailing.

To make this paper useful to practising
Surgeons, both the Orthopaedic and the
General, I have discussed in detail opera-
tive technique and complications which are
commonly met with. Details of history of
nailing and its evolution have been pur-
posely omitted and for the same reason I
have resisted temptation of surveying
world literature on the subject. I may be
excused for that.

) . read at the Orthopaedic Section Meeting
*Pdgfxt}:;dAssociation of Surgeons of India held
at Nagpur, Dec. 1957.

The paper is based on 64 c
medullary Nailing carried
tures of shaft of femur,
1952 in different units at the V. S. Hos-
pital, Ahmedabad, =a post-graduate teacim-
ing institution. The first case of this series
was operated upon in 1952 and the lagt in
October 1957. All were by the open
method. Out of these 64 cases, 51 have
been followed up and results asse

ases of Intra-
out for frac-
since December

ssed.
Table 1
Total cases of Intramedul-
lary Nailing 83
For Fractures of Femur 64
For Other Fractures 19
With Clover-leaf nails 57 (For

With other types 7 Femur)

Table 11
Intramedullary Nailing for Fractures
of Femur

1952 — 1
1953 —

1954 — 17
1955 — 18
1956 — 13
1957 — 11
October

Total 64

Table.II shows that nailing has become an
established measure at this Hospital and
more and more cases are being taken up
every year, for this procedure.

? 121
ING IN FRACTURES OF SHAFT OF FEMUR
NAIL

AMEDULLARY

INTR

Fig. 1-A.

N B) the same
ale aged 65, (B) the 5

G(lé) %4 weeks after, when
nd squatting postures.

Fig. 1-C.
nsverse i'rgcture o
fracture with an

third 1In a m
eeks after. { 5
atient in sitting &

¢ left femur at its middle

interamedullary nail, 10 w

Fig. 1-A- T (E) the same P

the nail was removed. (D)
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Fig. 2-A.
Fig. 2-A. Fracture of femur at the middie
months after the injury.

Fig. 2-B. Aller intramedullary fixation

' of the femur, at ity upper third,
an intramedullary nyij)
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Selection of cases:
Age and sex are no bar to this treatment.

Table I and IV show this distribution. in

this series:

Table 111 o
Males —_— 49
Females — 15
Total — 64
e
Table IV
Intramedullar Nailing — Age
distribution
,_..—————‘—'——‘——‘-——-“‘ — __‘7 e
0 — 9 — 6
10 — 19 — 17
20 — 29 — 9
30 — 39 — 10
40 — 49 — 8
50 — 99 — 6
g0 & above  — 8
- 64

Total

there are 6 cases oi

jldren in this series, I am not in fgvou}‘
chi Jing in children. I dislike use of nail
of m"igéen not because it produces any
in chi r.)n;plication, peculiar to the age,
« h disturbanccs) but because an
procedure is unnecessary in
d union always takes place
d overriding with slight
oven if present gets corrected
f time. However. I must men-
- child aged eleven in whom
was carried ouf
e of femur. Soon after the ope-
developed very severe anaemia.
t be attributed to any other

(a) Even though.

special
(like growt
(,perative
children'

in young
Sh()rtening
. . se 0
in cour O of @ child
dullal‘y Naxlmg

Soun
age an

tion a ¢
Intrame
for fractur
ration, he
It could 1o

-ause.
et s, do not select young

We, now 'a’de
children. for nailing.

(b) Elderly people, espeeally after 60.
on the whole are poor surgical risks. One
likes to avoid such cases but I am ol the
opinion that there are more risks involved
?n other lines of treatment than the nail-
ing. Apart from death, mal-union, non-
union, stiffness of knee and hip, persisting
pain and cedema are quite often neticed
in old people treated with traction or
plaster. Possibility or early mobilisation
and ambulation by the use of nail. there-
fore, go a long way, in the management of
fractures in old age. (Figs. 1-A. B, C.
D & E).

(c) Site and type of [ractures:

(1) Fractures at the middle 1/3 of
the thigh indicate Intramedullary Nailing.
It is typical of this site to cause transverse
or short oblique fractures. There may bhe
a third butter-fly fragment added to it.

Intramedullary Nailing is not only
indicated here. it becomes a necessity. The
dangers of over-riding and angulation are
so great with conservative measures, that
it is only a nail or a graft or a plate that
can control it. (Fig. 2).

Dissatisfied with traction methods, I
had tried grafting for transverse fractures
in the past. I consider technique of bone-
grafting easier than Intramedullary Nail-
ing. Results were not bad either. But the
great disadvantage of the method was pro-
longed immobilisation in plaster. Many a
time. it resulted in stiffness of knee, par-
tial but permanent. In many hospitals
grafting and plating have been long aban-
doned in favour of Intramedullary Nailing.

(ii) Fractures ai the upper third of
femur are many a time oblique or spiral
and comminuted. These fractures rarel;
do not unite. If rotational deformity 1s
corrected. and if upper fragment is not too
much flexed or abducted ultimate results
are satisfactory. Intramedullary Nailing
in such long oblique or spiral fractures is
a difficult procedure. Only surgeons experi-
enced in nailing shouid undertake them.
An additional procedure of screwing or
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. Fig. 4.

ferf:zr o:ﬂl(';ue fracture at the u
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end of
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(iii) Fractures at
taerceh rslité:u fmor.e' difficult to tfi}:all?{:}x‘; third
more digi “i“lmg, for this site m; . The
o very 53’5 t but the results ’are v not be
lower frag‘meclllt to ummobilise e‘f)’f(i)o'r‘ It
i nt because of its sh ciently
e medullary cavity. ortness and

frag\

. I have noticed, one 1
gi nlix;;ne%nat .this site : maT;(lil:i dﬁ”;\_\;ba.ck,
of move tents‘ at the knee jo'mt.lamm
results of ra'ctlon method are equail The
satista ley and, therefore, the s -
: C(mside ect each case on its own geon
o (?r that grafting has its lmen?&
fractures of shaft of femur pace in
joint. | e knee

(d) Open Fractures:

Literature is full

. of enc :

results of Intramedullary Nailingoilr‘\raogmg
Pen
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s rush f{or
ases gll\((" k”w npere
o ' ~ )C .
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rouped and matched

(v) Blood is 8
red in many cases.

as transfusion s requi

(vi) It is customary
to place a skin mark {usu
rile needle) at the level of
of the upper fragiment D the X-ray room
on the previous evening of the operation:
This is found necessary to avoid extension
of skin incision latex on in cases wit
marked displacement.

(vit) Nails, especially
checked up. t

at our institute
ally with & ste~
the lower end

their length
and diameter are he previous

evenng.
ecaution may

of you. this Pr A
seem  superfluous hut again and again *
have found that for the want of nads‘oi
. Jimited stock. operalion
d at the last poment.

o very bad im-

.
T'o some

proper size from
had to be abandone

- »
Thus. apart from creating .
pression, subjects the patient to hardships
and risks of an open operation:

()f Nail

We tried o colect the diameter
d to the side of

by X-Raying nail strappe :
the thigh. as advocated BY Bohler. 18 our
carly cases, but w¢ soon found that it was
rarcly helpful and often misleading. ¥
do not spend on X-rav il now. for this

purpase.

of the anaes-

Anaesthesia :
Lo diseretion
is

This is left to 1l
thetist.  Howevern };pinzll ;maest.hehld
avoided as 2 ]‘lll as WE do not llke‘ a pa-
tient  remaining
when foreeful procet
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‘_‘th':w(nr, we  do
instruments.  Reamers are
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patient by nature and who do
! 0t w :
heed to experiences of others. ant to

Description of Nails used by us, in our

series will give you some idea of sizes
required.

Length

Diameter No. of
m.m. cases

g 8.2 85 9

e

32 2 1 3 - 6

34 5 1 4 1 11

% 6 2 3 2 13

38 3 3 4 3 13

40 2 4 3 1 10

42 1 1 1 1 4

QOthers ~ - - - 7
e —
64 Total

/"mwv—“—» ,,,,,

QOperative Technique :

The patient Jies on nis back, near the
edge of an ordinary operation-table. A
special orthopaedic table is not necessary.
Great care ig necessary in drapping the

extremity as towels are likely to be dis-
placed while manipuiating the limb during
reduction.  US€ of stockinet is, therefore,
preferable. Use of tourniquette is neither
possible nor necessary.
most of our cases, we have used
ateral exposure® of Henry for frac-
tures of lower two-thirds of shaft. But
recently. W€ have started using postero-
lateral approach. The latter approach
. of Vastus—intermedialis-—«a

In
anterol

avoids splitting © :
step absolutely n.ecessary with .Henry‘s
approach. Funetion of Quadriceps is
hound to be disturbed when Vastus-inter-

es of shaft at the

sedialis 18 split 10 fracture :
X;ower one-third. resulting 18 partial loss of
knee joint. For fractures at

novements 0 cactu
Ithe upper end. direct lateral incision 1S
sufficient:
After exposing and liberating the _ends
‘ o fragments. we routinely

and path  th
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reduce the fracture irst. This gives idea
of manipulation necessary to reduce frac-
tures with irregular ends and their ulti-
mate position with full correction. A
butter-fly fragment when present is likely
to be overlooked otherwise.

After this, the end of the proximal frag-
ment is brought out of the incision and a
guide-pin is passed upwards till the resis-
tence is felt in trochanter. This gives
information of actual length of upper frag-
ment and its direction.

The narrowest portion of the medullary
cavity, known as isthmus is usually at the
junction of the upper with the middle-
third or near the cenue of the shaft. Any
nail that passes through this isthmus ig
safe for use. To determine, this safe dia-
meter, a nail that can snuggly pass up-
wards and downwards through this nar-
rowest portion, is tried and selected for the
final use. Trial is taken with a nail, by
passing it upwards in the proximal frag-
nent and downwards in the distal. Gentle
tapping is necessary to negotiate isthmus.
This step will be unnecessary if reamers
are to be used. But in the absence of
reamers, this preliminary determination of
diameter of nail has never put us into an
awkward position of removal of a jammed
nail.

Having thus determined the length and
diameter of nail, guide-pin that fits in the
selected nail is again pa§sed through the
proximal fragment, fill it appears under
the skin, above the .trochanter. It is neces-
sary to adduct the limb flexed at knee and
rotate the patient on'the table, If .Suf’ﬁment
adduction is not carried out, the tip of the
pin will pass under the gluteii muscles and
appear on surface at al very high level
f trochanter. A sma 1 incision is made
romh tip of the guide-pin allowing it to
on the Up 9.3 inches. The selected
emerge about &9 " ver th
Jlover-leaf nail 1s passec OVer e emerg-
clo the guide-pin with its eye
ing length of the id
ing leng dially and tapped down, till it
pointing meu or part of the shaft. The
enters .the_‘ pb removed from the proxi-
guide-pin is nOW below and is ssed
g t from be is passe
mal fragmen hrough the nail, till it

. above, t
down fmn:.gd:;’ the lower end of proximal
just appear:

fx;agrgent. Nail is tapped down
pin, till it also reaches fracture
ture s again reduced and
hegotiated through the |
The limb is made str
neutral position.
Is to be strictly
again that - ‘

, over the
Ire site. Frac-
P is carefully
htower1 fragment.
aght  and kept i
Rgtatlonal displa[z'em;n:
avoided. Having verified

(2) the pin is in
‘ < the medullary cqv;
of the distal fragment YAty
(b) that the reduction of fy

proper, and

(¢) that the limb iy

A IS In a straight line
Eggerlsb ta(i)ped down till it reaciet htnh(':
1 £ border of patella and remains .abou(t
This last step
appears undey

acture g

v, if nailtip djg
bulk scles tra
unde}; n;ubc-lgs. The extra length of nyj)
1 gluteit causes pain and may "
sitate early remoyg]. n neces:
In t

he end complete  haemostasis 15

secured, wound is ol
penicillin powdexﬁ cleaned of blood clots,

iS Pul in the de

\sf\l/lotur}dc’i muscles replaced, d;::;h of the

gilkmfutlﬁle? con(itimll(ous Chromic catgut op
; S and ski Joe R 3

rupted linen Sutures.m closed with ingey.

fascia

Post-OpemLive Treatmeny

(1) Antibiotics ap .
days, MUEs are continued for about

(2) Limb ig kept

in bed with g soft pim a neutral position

low under the knee.
o (We use for the first 4
lnai]id vtv(;t}_)t ia O.rizontal wooden  spling
b Watgor: Jor this purpose, as udvncwto(f
Son-Jones in cases 1 ‘
on Nagoned S In cases of Smith-Peter-

days a canvag

3) Acti ;
. ive adricone
encouraged as il(\)l(:lr?uce{)}: mMovements gre
; as the local p ; ;
,. I reac .
passed off. This took 3 10 5 dave tion is
cases, QJ dayvs in our

(4) Sutures are removed on the 9¢h ¢

and acti re
Start:ﬁtwe movements of knee and hip ‘;‘\
‘ ‘ C e are
As soon as the patient 10'1;'1)

3 N

?hese. movements and g
is discharged from
within 2 weeks of th

uadriceps dri]] h
. L ) ¢
the Hospital, usually
€ operation.

1NTRAMEDULLARY

cied to carry on all

(5) He is instru o the bed but is for-

ossible movements

bidde“ to Walk

After about 8 to 10 weeks depend-

tvpe of fracture, he
ing upon tl;i ag\fhgr?dun}ign is checked .by
reports iii\ir;ation and if callus forn?atlop
X-ray -eally forms on the concave Slde'lﬁ
thqt usui‘ . is taught to 'walk wit
Satl?fﬁzzmghttmg increasing weight on the
crutches. B i

fractured side.
Early discharge
hospital has certail

. is
It physl()—thergpy lnot only early ambu-

-1 n,
trained supervisio sied out but perhaps

. be car . .
lation maf,v knee which is noticed in not a
)

«tiffness ¢ ight be avoided. Heavy demand

.ases mi . :
fewbc;lsffsi: the cause of early discharge.
on D

of the patient from the
n definite disadvantages.
carried out under

C ymplications : o
( hope, from the description of _the

(1) -I O.It)eigs 1 have not created an'll.m-
operative & t 'the Intramedullary Nailing

. a o '
pressxon thcher’s clover-leaf nail is a very

with KuntS‘ dure and that it requi_res onl.v
simple procé guide'Pin» to practise it. _It is
i an;i :}ie procedure is a very flmple
true thfl‘ oxtremely easy in expen(?nce.'
and looks one has to see an unexoeri-
hands bu‘t oling with a nail, to believe
enced. Sufuggnd difficult this measure could
how unsa‘fhawhat disastrous results. 'I ldl‘S-
he and W omber a case in my Hospital n
tinctly vem ung enthusiastic heginner
which };‘ m):;eri;g a tight nail and };z\e}x]wt
smrted < ‘3 eater and greater force wit t EE
on using ;,r’ ing throagh the ba;-rle_x o
hone of p{;{thé result that the nail got \]1
isthms wbll impacted 1N the proxim2]
ipretrieva Yt oven alter struggling for full
fragment t'htdcould not be removed apd the
one h eh survived had to get hxs _hmb
patient th(;) ee 10 vascular com%)hcatlion_s.
amputated has no place wha?soevm in
Hammerns only gentle taps

iling ; I >
IntramedullaryIyi}llis rule is strictly fol-

) i inute-
are allo\\éedetails given a.bove are mi }lus
Jowed and I do not think, any Ser.11(.)

. < ) ;

Iy studlfi_ovnb “an ever arise in nailing
jcall
complica
pmcedul'e
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To get good results, a nail snuggly-
fitting both isthmus and metaphysis is
essential. However, 1 have found again
and again that provided it is fitting well at
isthimus and provided it is of sufficient
length, distal metaphyseal fixation is not
absolutely necessary. If active muscular
exercises are developed at an early stage,
there is no danger of rotational deformity
or non-union.

(2) Apart from impaction of nail, there
is another dreadful complication of nailing,
viz. infection. As a matter of fact, one is
afraid of infection in any open operation
on bone but in Nailing particularly the
danger is greater because the whole of
medullary cavity is likely to be involved.
Strict aseptic measures and meticulous
care in handling tissues are, therefore,
imperative as in other major orthopaedic
operations. Unfortunately, there is grow-
ing tendency among surgeons to compro-
mise with strict aseptic measures and to
compensate with greater use of antibioties,
both locally and parenterally. This attitude
requires to be checked in time.

In these series, apart from open frac-
tures mentioned before, there did develop
infection of mild degree in six more cases
but as strict measures have been made a
rule. not a single case has developed sepsis
in my own series.

Total No. Infected.

Open

Fractures 3 3

Closed

Fractures 59 6 3 Skin infection

3 Jammed nail
bone infection

Presence of infection invariably delays
and healing affects end results. Th.e.follovx_r—
ing table speaks for itself, emphasising this

point :
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: Infected
Cases without

Results infection cases
Excellent 26 I
GOOd ; 3
Fair ~ 7
Poor 9

11
Total 40

5 1 en assessed for lack

1f3 lfaseiq? i:urllt(;t ak;:zl cases dor}e in .latgr

of ?vtvh's ear. Excellent in this series is

pali‘:lt 0d a; g]ne with sound unipn within 4

de rﬁis without shortening, without wast-
gl\; anci with free knee movements.

i) If time of operation, a nail

. (3)0 (;1)' Szit izh(:xot available, a n};arr()lwelr)

or prﬁ 1d be substituted and the 1m‘

Claster (éu This is better than simple plas-

pla'Stere ; there is no possibility ‘of angula-

:?rrlxnirasover—riding iaking placing at the
s;(t)e of fracture.

mber a case in which pre-
3 (I)f raerr;;ike so nicely fixed t}lle fralg-
ment that I was tempted to apply gni
Maste Eight weeks after when ac ecd
praseer. taken, marked angulation ha
fii::g p\T:Se under plaster that had become
loose.

ii ther case of fracture at
1 vf/léz' gge—iﬁ?rd even a narrowe;* cnl?;}
e dO t be negotiated on account o gur.
coul nof shaft. The guide-pin was bepL
o asith nd limb plastered. After abou
i p051t1f> nt}?e guide was pulled out frqm
: Weeks"I‘he result was good. (The pin
a}?ﬁlled be of non-reacting steel).
S

ase, ‘Callus cap” was
In one case, | ras
(4)ed over the upper end, u(r)):/i:lr galong
fmrmde% This required rem .
muscles.  Thi:
ith the nail. . ‘ .
v 5) Migration of nail u;;xx/t?lzl]des. fook
(' in 4 cases in course ©O D osom.
placeb the result of loose ﬁtmigtion.
Tnzryof egrip due to early ambula _
in { o
t ; causes pain
igration always caus ol
d 'fhﬁfirodn has taken place, nal
an 1
be removed.

6} In our series,
fracture or bending
ctause we do pot
Kuntscher's clove
ently strong to
muscular action ;

(7) There has

ihere is no case of
of nail, probably be-
allow early ambulation.
r-leal nails are suffici-
withstand any powerful
n bed.

been one sudden death

ulmonary embolism. The
patient was a poor surgical risk and should
have been avoided,

(8) Stiffness n knee :

(a) In cases tollowed by physio-
eutic Mmeasures, ng disability was

left €XCept in fractures of the lower one-
third of the shaft. Whenever infoction
occurred stiffpesy was

marked.
(b) In elderly Persons, who h
osteo-arthritic joints, stiffness,
slight swelling remaineq for

therap

ad
pain  and
a long time.

SuMMARy AND CoNcLusions
(1) 51 cageg of
emur treated by

fractures of shaft  of
Nailing and follow

open Intramedullur_\'
-up have heep presented

(2) Intramedullary Nailing even by the
open method js g major procedure and all
bossible care should he taken in selecting
the case, ip Preparing him fo, operation
and in iImmediate Post-operative perind. (o
combat shock and haemorrhage.
(3) Open nailing

Impaction and infection can be
avoided if minyte details

of technic are
constantly borne in mind.

(4) Every surgeon who iy o
to treat fractures shoul
of Intramedullary N
nails and other
for it.

alled  upon
d know the technie
ailing and keep ready
instrumenty required

(3) My purpose of
will be well served

reading  thijs baper
stimulate some

i T have been able o
of you to take up  angd
master Intramedullary Nailing, Proce-
dure of choice in transverse-f!'actures of
shaft of femur,
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HEPAFOLIN s an ideal preparation containing .
Liver Extract, Vitamin B12 and Folic Acid, in a
well balanced, judicious combination.
HEPAFOLIN offers to the medical profession a
most reliable treatment for all types of anzmia.
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PORTABLE SHADOWLESS LAMP

It is a mobile stand model

Lamp with a reflector of about

12" diameter. It gives uniform
and shadow-free light. The

illuminating field is also wide
enough.

This is the most popular

TELESCOPE
TUBE ——»f
FOR VERTICAL ||]}
ADJUSTMENT

Lamp for any kind of operation. GLASS

COVER

INEXPENSIVE

yet
LAMP HEAD

EXTREMELY STURDY ROTATES
TILTING
* HANDLE N
G
SATISFACTORY e

LIGHTING UNIT

Manufuctured by :

H. MUKERJI & BANERJEE SURGICAL PRIVATE LTD.

39/1, COLLEGE ST., (Regd. Office) ASUTOSH BLDG., (Cal. University)
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The pathway of infection is broad and open

Inevitably, someone succumbs. When the
symptoms of bacillary dysentery become evident,
“Thalazole' is indicated for immediate administra-
tion. The effect of this is dramatic. Within a few

hours, griping ceases and diarrhoea is markedly

reduced. Rapid convalescence may be anticipated. ?
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BACILLARY DYSENTERY
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cO
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chemically conditioned !

ACHROMY

Tetracyeline Buffered with Sodium metaphosphate

ACHROMYCIN Vv combines sodium metaphos-
phate with the outstanding broad-spectrum
antibiotic  ACHROMYCIN  Tetracycline. With
chemical structure intact but tetracycline action
intensified, ACHROMYCIN V  provides greater
antibiotic absorption [ faster broad - spectrum
action for quick control of infections commonly
seen in medical practice.  Indications for
ACHROMYCINV include all infections specified
for ACHROMYCIN (proved in over 50 discases ).

LEDERLE LABORATORIES (INDIA) PRIVATE LIMITED, p.0.B.

& Regd. Trade Mark
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nt to
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it's
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SURGICAL BLADES

and by any measure it is just as true togiay as
when our Company was founded . . . in the
purchase of B-P RIB-BAC.K SURGICAL
BLADES you are provided with the mpst fie'
pendable cutting edges that modern scientific
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.. . their performance in use is the answer to
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EFFECT OF SURGERY QN SERUM ELECTROPHORETIC PATTERN

BY

P. N. SATSANGI, BAL KRISHNA axp TARA CHANDRA LuckNow*

Introduction

Recent reviews of Engel (1953), Sclye and
Horava (1933). and Cuthbertson* (1956). show
that the characteristic features of the metabolic
reaction to physical injury arc. the negative
balances of nitrogen, sulphur. phosphorus and
potassium, and. in the carly stages, impaired
carbohydrate utilisation, fauty fiver. tendency
to ketosis, sodium chloride and water retention,
particularly in more scvere cases, and. usually,
an increase in the blood and urine corticoids.
The tissue changes include hypertrophy of the
adrenals with diminution of ascorbic acid and
cholestrol contents, a hyperplasia of the lym-
phoid tissucs, involution of the thymus. leuco-
cytosis with lymphopenia and cosinopenia.

Cuthbertson® found by chemical precipita-
tion methods a well marked rise in the globulin
moicty of the blood plasma. a Tisc  in
the fibrinogen content in most cases and slight
lowering of the albumin fraction. Ligeti»
et al (1953) from their studics of the serum
clectrophoretic patterns found a decrease in
the albumin and an incrcasc in alpha 1
and alpha 2 globulins in one-third of thew
cases during the first 24 hours, and n 80°,
of all cases within 4 days after operation,
They did not find any variation in the total
protcin contents. Birch and  Jepson? {1956)
waorking on stmilar lines found a rise in alpha 1
globulin  and gamma  globulin  which  was
maximal on the 2nd post operative day. a
fall in the beta globulin maximal on the 3rd
and 4th days, a risc in alpha 2 globulin main-
taincd from the 2nd to 6th day, and a rise in
plusmat fibrinogen maintaned ot o maximal
level from the 3rd to the 8th day after opera-
tion. Lovenson ¢t al (1955) studied the changes
wn the amino-acid contents of the plasma

* From the Department of Suargery, King George
Medical College, Lucknow.

proteins and found that. (¢) live amino acids,
namely glycine, histidine, threonine, proline
and glutamic acid remained normal, (b} six
amino acids, namely, feucine, isoleucine, lysine,
valine. tyrosine and alanine rose moderately
during the first week and then fell, (¢) three
amino acids. namely, phenylalanine, aspartic
acid and methionine also rose during the first
week but to a greater degree. and () taurine
showed no change.

The present study was wndertaken o note
the changes n the serum  protein patterns
i patients undergoing operation in  relation
to their pre-operative general condition, and
post operative convalescence and wound healing.

Methods and Materials

Controfs and patients © The study includes
five controls and cighteen patients. The
paticnts have been divided into three  groups
(A). (B) and (C) according to the pre-operative
general condition of the patients.

AT consisted of patients of normal
or almost normal in health, their nutrition was
good and they gave no history of weight loss
or weakness.  Their systolic blood pressure
was L0 mm.  of mercury or above and
Haemoglobin  content 90°,  (Sahli’s  Units)
or above. W included the following five
CaASeS C -

Hernras €23, Eptspadias  (3), Contracture

hp (4). Contracture forecarm (1).

“B." The nutritional state of (he patients
in this group was average. The patients were
not keeping well. thew systolic blood pressure
ranced between 90-110 mm. of mercury. The
hacmoglobin was between 80 to 90%, (Sahli’s
Units). 1t included cight cases :

Carcinoma ocsophagus (1), Tuobercular

adenitis axilla (1). Acute appendicitis (1),
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Carcinoma transverse colon (h). Vel
vulus  sigmoid  colon (1), Carcinomg
cheek (1), Loculated Ascitis (). and
Pulmonary tuberculosis (1.

"CT The gencral condition
patients in this group was poor.
debilitated and in the majority,
The systolic blood pressure was below 90 mm
of mercury. The following  patients were
included in this group :—

Pyloric stenosis following duoden
(h). following acid burn th., ¥
carcinoma penis (1), Prim
fiver (1). and carcinoma
gion (1),

Experimental Techniques
Collection of Sery -
was drawn from the
and on the eighth
were separated and in some cageg Wi
for 4-5 days in a refrigerator, The cighth
post-opcrative day was chosen, g by tha
time. wound healed Y primary imcnm;n
and sutures were removed in most cases.
Two types of studies were done
sera, {a) total serum protein studies and {b) the
secum electro-phoretic studies, The total sery .
proteins  werc  cstimated by micr(>~ki§ld‘l?]l
method.  The colour was developed by Neg !:‘”]-
reagent and the readings were noted on y 1358? )
colorimeter at 430 mu. ‘ L

Serum  Electrophoresis -

M.M. filter paper

of  the
They were
cmaciated

al ulcer
ungating
ary carcinomn
thacaccal re-

2 ml. monoxalated blood
patients before operation
post-operative day.  Sera

Cre stared

on these

Whatman N
d ¢ Q. }
was used for Spotting the

.

No ¥ NOoRMA
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5‘ N . 3 - - S . ‘
t?r‘um M tine streah § ¢ From one cad of
¢ SInp o eqch MOP was W o long ant

R ’
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‘Yeronal butfer of pH 8o ;.‘ud
clee F” (),(H‘ MLal rum was peaed. T
\(ﬂ&tnophou;m Was run for 16 houes al (o

soand 2oy carrent per sep
1f’\f1cr the ryn the Gilter
taken oy from 1n
the dip

paper st wer¢

, between the plass plates
PIE ends of

and the SINPS were
p]n‘lc under the (ufy
SUIPS  were

blue solution

the sthps were ont oll
dricd on g clean glas
aored Luup, the driet
slned i 001 bromophen?

' tBromaphenol blue 100 mght
%:;lcml ACCUC deid SO ) mercune chiorde
20 B distilled wager {

‘ {\“'Q) for 16 hours:
Or\%“xtr’lp‘\‘ Mre then nosed e Canged
for 10 At aaid, twice for 5 mis and hastly
I(("“ 10 m.(\' "‘HHH) ihe sps were Hn\ud n
LA acene yerd contatning 27 sodium acchitle

COSNpy were blotted wnd dried

The driegd MDY were scanned directh
the  photay ol

on
e o
densttomerer uainp o flter

MU Readingy for eyery omom wers
f‘bl"lzncq Graphs were platted with distance®
as .uh\cm;\c and readimgs of densitometer ;v:
ordinates. Vertical line (fm\ in the graph et

PN 1o the by

aredted
the ‘ . e and they demareate
¢ vanoys fraction

vt the sernm protett
/\rc;l'\mdcr cich curve was ealeulated by
counting il number  of suares. The ot
Ared was taken gy, HOO and the ditferent fraction?

were .‘h“'" expressed as percentages of 1he (ot
proteins, )

Typical serum Elcctrophorc(ic

Fig, 1

Pittern i nharmal group.
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TasLe 1——Serum Protein Fraction in Normal Individuals
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in the general nutritional status of the patients
Except for one patient, SS.. 4 case of car.
cinoma ileo-caccal region, in which the pre-
operative serum protein level wys 25 pm..
the values cven in group * C* ranged hL‘twcc;;
6.8 gms. %, The serum protein levels show g
fall post-operatively in alj but three cases,

ported normal limiys
- mspite of variations

Electrophoretic Analysis

Controls © The findings oht

ained in the fiye
controfs are listed in Table No. 1. The alby-
min fraction in our cases showed 4 mcan

crror of 7.5 a rather high figure
globulin fraction showed g hi
than that reported by other workers.  The
values for the rest of the fractions are comk
parable to the values reported by others )

and the gammg
gher pereentage

General nutritional
Sraction : The pre and POst-operative
of total serum proteins, clectrophoret;
fractionation, the post-oper
tion and the wound healing are listed in Table
Nos. 11 111 and 1V From a Jogk o (%"
tables, it is apparent that (he serum alhun:‘\C
fraction reflects the generyl Nutritional ¢ p
of the patient. Thus in Eoup A" where
the general condition wasg good, (he ~;cr]LrL
albumin fraction was above 40", . in grou. ,tgﬂ
where the general nutritiong] state wys 'Tldnd
to be average the albumip pcrccnti\glg\ \l;L
between 30-40% and in the third group wi “
the albumin fractions were below }(r))u K|“”_
paticnts were emaciated and in 4 poor N ‘_‘,&
ttonal state. utri-

Saie  and  the athumiy

findings
cct € serum
ative general condj-

ate

Changes in- groups A and B -
and HD. In one case the
blood could not be obtained, In the rema
ing twelve cases. heabing by Primary imcn;un-
and smooth convalescence oceyrreg on

(Tables g
POSt-operatiy o

i i cigh
of the cases. A comparison of (he pre f’”dl
post-operative .pultcrns §hows that SUrgery
induces a definite change in the g

A rum progein
fractions characterised by .-

() fall in the albumin

fraction

ol T hich
occurred i S1X out of cigly cases
(hy rise in the alpha  globutip which

occurred in four cases,

Vand (h) represents the piv and
pf)sl-opcmmc clectrophoretie
No. 4 group A S p
who had 4

patterns o case
a chdd aged S vears.
dContriacture of the ey hand tollowimg

2!1‘_ u(c’udcntul burn. The wur tieie was
TthISL and the hyng huried i the abdoment.
¢ child hud‘ smooath  copyalescence., e

Sszﬁ‘l“‘“k AP nieely and fater the pedicle was
ached.  The POS-operative clectrophoretic

curve A £ .
'll”\’t Shows o fall 1y e albumin, o e the
Apha 1 alphy

her | 2oand bery vlobulin 1‘1.‘1(11““‘_“'
TCIs A ight a0y 4, . hulin
. $ : vothe pamma plobt
fractions ©ok ‘
l“]g, Na. 3 {a) and (hy represents the clectros

Phoretic PAtterns in case N
:Egcd '28 YEATS Was o cane of pulmonary tuber-
qxl(ms mowhich firg e thoracoplasty
was d(mc. and the first three ribe were remosed:
‘h? patient had pe Post-operabse complt-
CAIONS The Wound | frended by promar
l‘n(cmmn. The POSL-OpCrity ¢ k-h{unphd“‘“c
sune \h““‘\ a fall i (he albumim, o rise i
alpha 1, 4 fall 1 alpha 2 and o rise 1o beta and
gammay globutin,
) (hang('\' in Lroup  C A Table No 1V A
COMparison  of the pre and post-operane
pullcn_‘m‘\ho\\\ that Post-operatinely (o) thett
A rsein the albumin fraction and (hy there ©
afall in the gamma globalin fraction.

Fig. 4 () ang (h) depicts the pre and post
opgmn\c serum patterns o ciase No. . ‘L,“,up.
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VO Wiy '(\\icc S'c‘cnnd;u‘.\ sutie
once but sl the woond healet

mention,  In this case \»“‘,
boestrol wys being administered 1 the beginwing
and the healing wtarted whe i wie

. \\\\l_\
discontinged,

K8
3

0.0
A

367
a?
Il
20.5

Gamma
r—v_/&
Pre-
ope-
rative

ope-
rative
it3
14.9
13.2
(6.3

Post-

Beta
—— e
Pre-
Post- ope-
ope- ratne
rative
13.0 4.9
RARY 29
14.7

Total Alpha
—_—— A
Pre-
ope-

rative

9.Y
7.1

6.4

13.6
15.1

—— e

-

fobulin
Post-
ope-
yative

Atpha Globutin

I N

Alpha 1

—e

G
Alpha
Pre
ope-
1.7
14.7

rative

8.3
6.6

Post-
ope-
rative

6.7

Pre-
ope-
rative

—

Post-
ope-
rative
41.1
36.9
4
37.6

45.3
61.8
46.4
31.4

N

Albumin®,
Pre-

ope-
rative

TasLe 1—GRroOUP A—Posi-operarive changes in serion pro:ein fraciion
Post-
ope-
rative
R.R7
S.8S

Total protein

N ey
7.6
Q.87
7.97
7.63

Pre-
ope-
rative
her-
Her-

niorrhaphy.

=1
2
7

Her-

nia repair.
obligue

cmbed-
ding hand in

the abdomen.
nia ;

and
operation.

of pedicle 1o

tip.

and

Inguinal

Plastic repair.

Disease

Contracture hip -
Contracture

Incisional
Epispadius ¢

Left

Name
D.K

G P.R.

U.AK.

M.Z.
S

K




“f20M paIy)

A4yl ur pandxd
pue  uswopqe
1anq padoy
SA9p uaned .
‘paureIqo Aoy
10U poolq -paedey o Joal
danudo-isod £t 6°Cl £ v 14! . 6 9°0¢ €L wtuoudIey - N ¢
LAY
Y1 it padodaop .
PIOPY  “uou) .».:.37:::_9/_
-ut arewnid  £q -odsed
poRAY  UOoIsLD umg - poe
-uj CApayaew Sutwoljo)
pasosdwr usney oy ot £t LA gy LL] el ot 6 <y Lct hR Y 9t's sl MSOUdS L0 Ril) T
SEsqR M1 ad
pasoys wonow
SIs0d CAep {igg
uo paadxg pay
SRIOUDID uon uony
SIPUOd  [RIDUDND) -nduwe (porpery
‘suigiew ayy Jo siuad rwouty
BulgBnos payaviy - 8°L€ U AR €6 Tt & 0C 391 3t '3 L9 0°6C £l 9ty 69 e Junesuny s t
uonusg CAW01020)
-ut Aavweid  Kq -sed qended
pajedy  punom 132 eudp
* {1o1ovjsies -onp Suimojjoy
UONIPUOD RidUdD  [9¢ 6°9¢ LS oy vl 6 9r1 w” €8 <L £l Fsc 8L S SISOUMIS dHOjAd T 1Y <
AWy
-S0J0d 28I
Avp -SuBN023]]
asieiado-1sod 1 UOIFAN |BOdED
Al U0 pamdxyg - osl o 8¢ St 66 o 9t 1Tt o N 03] pounde; ’ 'S 1
QA1 2AIEL AARRE 2ANBRI DGR 2AIRL
asfler 2aper aaner aaney -ido -ocdo -ado -ado -ado -2do 2anel AalBL dahRr danwl
(adu2n -ado -ado -ado -l -10d -dad 11804 -aud -1s0d  -did -ado -ado -ado -ado uoneradoe
_ TS9IBAUOD pure SIS0 -aud -ivod -ald e — S — e — -804 -auy -804 -ld pue DTN ONS
surjeay aanviado e e — [N § eydyy 1 eydiy e ——— —— e — — dsrasi(y
1504 ) —$YIutla Y vluwinn riag] B ——— tLuiungly suldold ey
—_ SUNQOLD)
HOLIP O i WU C T SOFUDYD AALDAdd0-1504~—") d10¥0D— A\ 178V |
RIEEY
PajEIY PuUnO Ay
RUBIVETIS
DAHTAIINULDY U ‘uondnpay
prsaadwt ang TuoR prow
ANUALINAN PPH 690 o9 N Nl “ic s y 9l ¥ Iy v MY POy sh's . N uEpdrox
Haw pajeay )
punow AdO] Al
BRI LS uail stpuaddy o
Spuen ¥ iouaty 9ry (SR A H ol 6! N syl s st - N IN"_ 6v'y  cipuaddy iy sad L
EEIIUIRIVRIY
SSOWIOISEU Y
puw [UIRIPREN CAO)
-2y ases SSORO) T UOojoD
[AISREN BETREN dNid U
possauioad auanrg OoNy e til v 0l s oe syl 6l £ te 't [N ty 9t sT . [HSVIRIVIRTI A WYy 9
IGAY
pajeay _Jc____cz
DAdooRgsnes Saworoaede |
URIPUOA JUIDUDLY - Ty 6’6l 6l [ sl e Sl ol 6’y 9 660 Y NI NOY SISy PaRInsay Ty oy
IR BhALEY sepdosmoy;
12)je auop dFMs AN )
puodas Dan KNIV TTARYE STaPY
pajeay puno sy 3 [y 8l $91 691 el vl 6t 9y 9t 65y 99y NCF N uruowng IN 1
Lauop yaayd
UOHIINIISUODA)
pue  Swoddmny
-IpUBRW-IaY
2018 yruowl apipad agm jo
JUQ TR JOUOP .ﬂ_:,:.:_ PRRITR]
Ayl U uonodul )y £RC 911 9%l O'0cC 18l et 6!l I'9 + Py Ol ir9 9t's ewouidIe ) ™D £
‘paRIon
-319p  uonIpuo
JRIEN BIBAN swolooRIoy |
pajedy  PUnNO Goledofdyg
RHERINEEHILY o sndeydosa)
ARAD[O) JOU PICY 9 ted vy 6°tl 0l 0'sC 0L ’ Ll ’ 1 of 69t L9 69, vwoudiey oo Sy T
'$8A0SQE 23
1EPIO[aY dWeddY Jo adenaind
s fuonumut 1 Sa88208gR
LIEPUOIAS K ploOd  ynw
Pajedy  u0IsIOUL vljIn®e S(iuape
ay o ued saddn gt 90t sl 6'sl 811 Lol L s 9t 130 % M & 6" LS9 mwnaagng NG
AANEL dAIRL dAIRI 2anRL AR aanvl ‘ )
RINATAERAVS ] awer aaner -ado -ado -ado -ado -ado -ado danmI danw aanua aanud
(Furay punom -ado -ado ado -ado -804 -aud S1s0d -aug S1S0d -aad -ado -ado -ado “ado uonweiado
pur yonipuos sod . -dd Ssod A S oo b e BLES SR | Sisod -2y pure RIIGHN RUNE
fraouad aaneiado e it e N (RS Teudy 1 eydiy D e asrasi(y NS
IW0d) - STy [HUUTHD ving — - e 2 S e unngly aatosd riog
pydiv
wingo|H
SUOLIIDAL 112104 Wn4OS NI SOSUDYD 2411D42d0-150d-—¢ dNOYO—T]] 118v [

LI LI P B 38 Y

saeid £ 0 56 SN0 81 ' ! '
---,--.-,-,---u-------------Q----.---
--—-----
LI I I B I



LI B B B B B B B B A

LR R e RN N N NN R R E R R R R R R R R R I

136

7 1

[

THY INDIAN JOURNAL OF SURGERY

No 4 PRE OPERATIVE

Y 239 A"
129 ‘
. AI 147 POTS)

-
'

| LFECT OF SURGERY ON SERUM ELECTROPHORETIC PATTERN

No O PRE OPERATIVE

i ﬂ 165

273 !

All, a4

10
‘ 2 30 a0 1] ) I§]
6} 40 S0 60 10 0L, 1

-

20 W 40 30

Fig. 2wy

No 4 Paqy ODLRATY v

. No 9 POST OPELRATIVE

Fig. 3 (b

Fig. 2(b
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Post-operatively there s fall in Albumin

and slight faly in gamma globulin.

Vios. 3 (a) & 3 (b)  Pre- and Post-operative serum electorphoretic pattern in Group B N. L.
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Post-operatively there is rise in albumin, f;

A fall in the beta globulin fraction was asso-
ciated cither with deterioration of the generyl
condition of the patient or nfection of 1y
wound. The only exception being of §.p.R
in which a fall in the beta globulin from 14.9°
to 13.2° was observed. Yet the heating took
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scrum electr
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slatus of the patients and they include (})
nitrogen balance studies, (2) plasma proten
determinations. (3) tissuc biopsy and deter-
mination of the tssuc proteins, (4) response
of the total circulating proteins 1o saline 1n-
fusions, (5) water content of the serum, (6)
nitrogen tolerance  tests. But none of them
taken singly is perfect. Ravdin (1946). Keys
et al (1946), and Localis et al (1948) hzlv_c clearly
demonstrated that normal serum protein levels
may oceur in association  with decreased
tissue protein contents, and presence of dehydra-
tion. anacmia and infections introduce the
complicating factors. An glpprzusal of the
clinical status of the patient 1s @ morce reliable
method.  Works of Weeeh (1937), Zeldis ct al
(1945) suggest that estimation  of the total

Comparison of total an

eroupP AUB
roTAL PROTEMS

PN it

GAMNS MRCENTAGE
>

SERiRE HO O PRITENTS

Fig. 5 (a)

FICT OF SURGERY ON SERUM ELECTROPHORETIC PATTEFN 139

circulating albumin is a better index than any
of those described above.

An analysis of the results obtained in the
present study confirms the view that the total
serum protein content is not a reliable test
of the protein status of the patient. The
albumin fraction. obtained electrophoretically,
however, agrees very closely to the protein
status of the patient as judged clinically.
Thus in group (A) the albumin level was above
40°/. in group (B) above 30% and in group (C)
below 30% . [Figs. 5-9 (a) and (h)].

Changes in electrophoretic patterns : [ Figs.
5-9 (q) and (b)] Reference has already been
made to the works of Cuthbertson (1942),
Ligeti et al (1953). Berch and Jepson (1956).

d fractional Serum Proteins in Groups A & B and Group C.
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Serum Albumin.  Post-operatively a fall occurs in most of cases of Groups A & B,
while a rise occurs in Group C.
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Our vesults show a fall in the albumin and a
risc in the beta globulin fraction in well nou-
rished individuals.  Alpha globulin had shown
a rise only in 50% of our cases. But when the
pre-operative nutritional state of the patient 1s
poor the fall in the albumin Icv;l docs not take
place. Instead of that, there 1s a risc n the
albumin level and correspondingly  there s
a fall in the gamma globulin fraction. This
reversal of the response in patients with poor
nutritional state is in agreement with the
findings of Wilkinson*' ct al (1950) that
negative nitrogen balance may not occur in
patients with little nitrogen rescrve.

Ligeti. et al* were unable to obscerve the
reversal of the phenomenon in thetr cascs as
the pre-operative level of albumin was between
68-47.8°/. In the present  serics, however,
the albumin level in group C is below 307,.
It may, therefore, be inferred that in our
group of patients the critical state of poor
nitrogen reserve approaches when the albumin
fevel is in the vicinity of 307.

With smooth convalescence  and  proper
wound healing the beta  globulin fraction
increases in the post-operative phase, butin case
of infection and/or deterioration of the gencral
condition of the patient, the beta globulm
fraction decreases.  This increase may partly
be accounted for by an incrcase in the beta
lipoprotcins and the related anti-bodics.

Peters? (1946-47) advanced katabolic and
anti-anabolic theories to explain the pheno-
menon ;  but Werner'?  (1946-47) rejected
both these theories and suggests that there
is no alternation in katabolism and anabolism
except that they act at a higher rate of exchange
and the cquilibrium is attained at a higher
level.

Ligeti, ¢t al (1953) pointed towards the
liver enzymes responsible for protein synthesis
which may be decreased in the post-operative
phase.  Burnett and Cohen?® (1955) have shown
a decrease it the serum cholinesterase in the
post-operative  phase.  Protein  depletion  ex-
periments, by the Wisconsin group of workers
(1950) have shown a decrease in the activity
of the liver enzymes. But it is diflicult to
explain the reversal of the negative nitrogen
response, when the nutritional state of the
paticnt is poor, on this hypothesis.

Hormonal factors have also been incrimi-
nated. 1t is truc that the operative injury
acts as a stress, and also that the adrenocorti-

cotrophic  hormonc of the pituitary and [/-
oxycorticoid produce a negative  nitrogen
balance. But the experimental evidence that
cortisone retards wound healing and that the
adrenocortical steroids suppress the responsi-
vity of the connective tissue to the substances
issued by the injured tissues, do not reconcile
the negative nitrogen balance with the natural
tendency of the wound healing in the post-
operative phase.

The truc mechanism of the changes in the
serum clectrophoretic pattern following surgery
is stull unknown.

Summary

1. Total secrum proteins and the electro-
phoretic analysis were done in five controls and
eighteen patients.

2. The patients were divided in three
groups according to their general health,
and this classification corresponded to their
scrum albumin levels.  An albumin level below
30", indicated a poor general health.

3. The patients who were normal or average
normal in hecalth and had smooth convales-
cence and good wound healing, showed post-
operative serum clectrophoretic pattern charac-
terised by —

(1) Fall in albumin.

(i) Increase in alpha. beta and gamma
globulins.

4. The patients who were poor in general
health. even when wound healing was good and
convalescence smooth showed—

(i) Increase in albumin.
(1) Increase in beta globulin,

(iit) Varying changes in alpha and decreasc
in gamma globulin.

5. A vise in beta globulin occurred in all
cases showing good wound healing and smooth
comalescence while it showed a fall when the
wound healing was not proper or the convales-
cence not smooth.

6. A post-operative fall in the total serum
proteins was observed in most cases.

7. Hypotheses explaining the mechanism
of this phenomenon have been discussed.
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SURGERY IN STERILITY iN MEN*

BY

G. M. PHADKE. BoMmBay

Fertility is a joint responsibility and in a
successful union, man is as responsible as the
woman. It was only after the discovery by
Huhner, of the absence of spermatozoa in
a post-coital test. that a suspicion of some defect
in man was raiscd, in a barren marriage.  But
he was not subjected to any investigation or
treatment. due to his cgo as well as the false
notion that potency was a sign of {ertility.

The husband’s role in fertility 1s concerned
with the production of a certain number of
healthy spermatozoa, to carry them along the
tubes from the testis to the urcthra and deposit
them in the region of the cervix. Thus any
defect in (1) Sperm-production in the testis.
or in (2) Sperm-transmission along the channels,
or in {3} Sperm-deposition during coitus. s
likely to result in sterility.

In the attempt to find out where the defect
lies. clinical cxamination may reveal  gross
abnormalities in the external genitals or in the
prostate.  Evident clinical  manifestations  of
hormonal deficiencies do not concern us here.
as such patients do not seck advice for sten-
lity. As a matter of fact, males attending
a sterility clinic, arc apparently healthy and
active.  They need further investigations in
order to find out the defect.

1. Defeet in Spern-production . The Testis
is the only organ in the body which produces
spermatozoa. Gross defects in the  gonad.
such as small size. soft or flabby consistency
can be recognized. but its minor abnormalities
can not be diagnosed clinically.  Although
only one supecrmatozoon is nceded 1o im-
pregnate an ovum, a very large number. over
20 millions per c.c. of semen, is necessary for
a successful union.  In my opinion. a specimen
of semen, having the following minimal charac-
teristics, is a good one for impregnation.

Quantity : 2 ¢

No. of Sperms 20 millions per c.c.
Motility : 50 per cent.
Abnormality 25 per cent.

pH : 7.8.

* (Paper read at the V8th meeting of the  Association
of Surgeons of lndia, at Indore in Decemiber, 1956.)

It is very essential to note that deficiency
in onc of these constitucnts is likely to be
compensated by good quality in another.
For example. a specimen with less than 20
millions of sperms per c.c. (Oligozoospermia)
but with motlity of more than 80 per cent or
over. will produce pregnancy. An extreme
degrec of defective specimen is one, in which
the number of sperms is nil (Azoospermia).
Such a condition means that cither the gonads
arc incapable of producing spermatozoa or
i they are produced at all, some obstruction
in the channels from the testis is present. It
is not possible to state. which is which, in a
given case. unless some  gioss abnormalitics
exist. In the absence of these. the only
investigation to guide us is testicular biopsy.

Tesiicular Biopsy : This 38 4 minor proce-
durc. carricd out undei local  anmsthesia.
The cord is infiltrated with 5 to 10 c.c. of |
per cent  novocaine.  The testis s grasped
in the fingers of the left hand and the skin
over s anteitor aspect s stretiched.  This s
infiltrated with the anwesthetic. A transverse
incision § of an inch long is made in the skin
and is deepened. until the tunuca vaginalis
is opened.  The cut edges are cither retracted
with a  sclf-retaining  eve-hd  retractors.  or
held apart with fine Alhs’s forceps.  This
exposes about one square em. of the surface
of the pearl-white tunica albugenea.  An inci-
sion of half & c.m. 1s made through this, when
the gravish looking and granular tubules of the
testis will pout out into the wound. In casc
they do not. the incision is cnlarged slightly
and the testis is gently squeezed.  The tubules
may be coaxed out by gently pressing the sur-
face of the gonad. by the sides of the incision
through the tunica albugenea, with a biunt
pointed instrument.  The tubules, on  no
account. must be teased out with a needie
or pulled out with a pair of forceps. as this will
disrupt the dehicate cellular  pattern lining
them.  After enough material is scen in the
wound. a portion about 3 by 3 m.m. of it
is cut away with a fine pair of scissors and
is gently rolled over the handle of a scalpel,
to be transferred into Boin's fluid for fixation,
Later on paratfin blocks are made, sections are
taken and stained for miscroscopical study.
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clinical examination. At times the vas s
absent  congenitally. usually on  both  but.
occasionally on one side. I have seen 12
cases. in whont it was absent on both sides and
4, where it was absent on onc.  In my expe-
rience such abnormal findings arc rare.  Even
it they were present. final evidence of obstuction
is conlirmed at the time of an exploratory
operation.

Lesions of the prostate. seminal - vesicles,
abdominal portion of the vas. and rete-testis.
are not amenable to surgical correction so
far.  Thus we are left with the extra-abdominal
portion of the vas and the epididymis.  For-
tunately obstructive lesions are present in these
structures in the majority. and more so in the
globus minor.  This is indeed Tucky, as surgical
correction is possible by side-to-side anasto-
mosis of the globus major above with the vas
helow.

No reliable information is obtained by
epididymal puncture for presence of spermato-
c0a or by ncedling of the vas for patency.
through the skin. Such  blind  procedures
injtlr{ the structures and produce more harm
than good. Similarly dilatation of the openings
of the cjaculatory ducts through an urethros-
cope, is a bloody and clumsy operation. These
investigations  arc  mentioned only to be
condemned.  Having satistied  ourselves  that
an obstruction is  present, an  exploratory
operation is advised.

Technique of the operation - All patients were
operated upon under spinal anaesthesia lasting
for about two hours.  General or local may be
employed i the surgeon prefers.

A scrotal incision, three inches long from the
external abdominal ring downwards. is made.
After the cremesteric fascia is cut open n the
line of the skin incision, the cord is taken out.
The vas along with its blood vessels is separated
from other structures of the cord. 1t is isolated
right up from the cexternal abdominal ring
to the globus minor, so that it can be casily
approximated to the epididymis without tension.,
Great care 18 taken to handle the vas gently
with fingers. Normal colour of the vas s
pearl-white, but if it is chalky white. it s
definttely abnormal, and suggests an obstruc-
tionin the intra-abdominal portion of it. The
white colour is due to droplets of fat from dead
and degenerated  spermatozoa,  accumulating
above the scat of obstruction.

After this the testis is pushed up through the
wound and the tunica vaginalis is opened near

1.J.—2

the cpididymis to cxpose this structure. A
carcful scarch ts made to find out any abnormal-
ity. In a genuine case of obstruction. the
upper part of the epididvmis will be swollen,
s firmer in consistency and its dilated and
tortuous tubules are casily visible through the
tunica albugenea. There may be a nodule
in the region of the globus minor or it may be
shrunken. with the cpididvmis ending blindly
above it. No time is wasted in trying to
find out the cause of block. as it will be impossi-
ble to restore the continuity of the tiny tubules
in this region. Our aim is 1o by-pass this by
carrying out a side-to-side anastomosis between
the epididvmis above with the vas below.

At a suitable site in the upper part of the
epididymis. @ longitudinal incision 1/3rd of an
inch long is made and is deepened.  As soon
as the tubules are cut open. some juice white
or light brown in colour begins to flow out.
This is collected on a glass slide. a cover slip
is put on and is handed over to the anaesthetist
for microscopical examination in the theatre,
for the presence or absence or spermatozoa,
incidentally noting their motility.  If none are
seen, the ncision is deepened to cut open
decper  tubules. and  fluid s re-examined.
Absence of sperms in the epididymis, suggests
a block in the vasa-cfferentia or in rete-testis.
In such a case. no turther exploration of the
vas is done and the wound is closed.  But the
presence of sperms in the epididymis, demands
imvestigation of the vas. for its  patency, so
that an anastomosis may be carried out.

A suitable portion of the vas which can be
casily approximated with the epididymis, is
grasped gently between the thumb and the
index finger of the left hand. A transverse
incision is made with a small knife through
the exposed surface of the vas. just e¢nough
to cut open the anterior half of the tube to
expose the tiny lumen. When this wound is
opened out. the lumen s casily recognized as
a small dot. (Fig. I-1 and 2). A fine hypo-
dermic needle. size B.D. 26. is gently introduced
into the lumen. and some sterile saline i
injected down the vas towards the abdomen.
I the lumen is patent, the material will flow in
casilv. but in the presence of a block, not
even a drop can go in. 1If more force is used
the fluid will regurtitate and at times the vas
gets  distended.  Under such  circumstances,
no further operation is possible, and the
wound is closed.  In our experience this method
of finding out the patency of the vas is very
reliable.  We do not like the idea of injecting
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Post-operative care is like lh;}t u'fu.:f any
opcrulion on the serotum.  The pa_1.1u1t. 1.5
kept in the hospital for a week.  Strict rest
T bhed s very essential to prevent tension
:?n the scrotum during lhcﬂcurl?/‘ Pc':]f)d (;f Ij‘qf)f.“r'
Antibiotics  arc uscc} as mcds‘uu.? sa gt‘y.
No hormones or vitamins are given  post-

sratively.  The paticnt s asked to report
()[,)\L.‘ two lo three months to have the semen
L\:,L:%incd Earlicst time in our scries. when the
%)\“\r|ﬂ‘110701[ appeared in the semen, after the
ﬂjL‘\"l{i()ﬂ was five weeks and the longest was
\“,h:”«ccn months. Once they begin to be seen
tll::ir pumber gradually increases in o the
- £
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RESULTS
Number of cases explored 105
Fpididymo-vusoslomy done 85
Spermatozod present in semen,
after operation. 54
these 24

Resulting pPregnancics in
54 casces.

These &5 cases were reviewed by me before
the second World Congress on Fertility and
Sterility. at Naples (ltaly) last year. There
has been an increase in the number of patients
who showed spermatozoa in the semen. as well
as in the number of pregnancies since then.
This is to be expected and as time goes on 4
few more successes will be seen.

The disparity between the number of cases
with positive semen and the number of preg-
nancies. is due to the fact that many couples
did not attend the clinic after the operation
on men. to get defects in the other partner
corrected.  The sperm-density in ti.ose resulting
in pregnancies varied from 5 to 130 millions
per c.c.

One significant fact in those with positive
semen after the operation, is the diminution
or absence of motility of the spermatozoa in
the ciaculates. even though they were very
active. when recovered from the epididymis
at the time of the operation. Apparently a
factor. cither in the seminal vesicles or in the
prostate. is responsible, We have not been
able to account for this. This explains the
continuation of sterility in a few.

In three cases the semen became azoospermic
again after being positive for 6 to 8 months.
No apparent cause could be detected. It is
possible that the lumen got blocked again.
If no spermatozoa are scen in the semen,
during a period of 18 months,after the operation,
we consider it a failure and advise re-explora-
tion. As a matter of fact patients are not
willing for u second operation.  We have done
this in one case. a few months ago. The
vas and cpididymis had separated completely.
Re-establishment of anastomosis was  done
after ascertaining that the epididymis did show
spermatozoa and the vas was patent. Tantalum
wire was used. Semen became positive after
three months,

Another form of obstruction is after vasec-
tomy carried out as a contraceptive measure.
We have restored the lumen by a side-to-side
anastomosis of the cut ends of the vas, in 3
cases.  Three of them showed sperms in the
cemen and two of them have impregnated their
wives. 11 is interesting to note that in one
case the operation of vasectomy was done
ten vears previously. Testicular biopsy showed
normal  spermatogenesis  before exploration.
This incidentally disproves the theory that the
ceminiferous tubules get degencrated  and.
atrophy in due course to allow more room for
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INTRACARDIAC SURGERY UNDER HYPOTHERMIA

An Experimental Study

PRITAM DAS, LuckNow
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Technique of Anaesthesia and Hypothermia -

The dogs were cooled by immersing them
The dogs (weighing from 8
to 15 kg were first shaved on their back,
They were then induced
Induction was usually quick and
the dogs were under anaesthesia in less  than
An endotracheal cuff tube was
next passed and connected to an Oxford Vapori-
sor through which pure oxvgen was delivered.
vein was then exposed below
the inguinal ligament. and a polvthene tube
14 c.m. long was passed up the vein into the
This was used for intra-
venous saline drip and for administration of
Soon after canulation one
to two c.c. of 21" solution of pentothal was
pluse. rectal temperature,
respiration were  recorded and blood samples
Two c.c. of pentothal were
administered again and the dog was dipped in
icc cold water (4 ¢) in a tub.
temperature fell to 32 ¢. the endotracheal tube
was connected with a pump respirator, giving
a respiratory rate of 46 min.. and a volume of
200 c.c. of oxygen per stroke.
delivered per stroke of the pump was reduced
to 150 c.c. in smaller dogs.
kept in cold water Gl the temperature fell
to the required level. which varied between
The culf on the endotracheal
tube was kept deflated and the expired air
escaped out partly by the side of the endo-
trachcal tube and partly via the tube through
the Y-arrangement into the outlet of the pump
Carbondioxide absorbing

in ice cold water.

chest and abdomen.
with cther.

five minutcs.

The femoral

inferior vena cava.

sodium pentothal.

given.

were  collected.

29" and 25 c.

respirator (Fig. 1).

arrangement was not used.

v M "y y i

b ey o q reference 1€ |
with ,‘| emperature, & TEC e o it o
normal yade e this paper or comparivon o
sonly under hypothermi

itons
conditie nder
pormal femperatt
ro RESP PUMP B
— :

L

U i

om RESE PUMP
FR

for

/__arranpgeimen
Showing the Y—arrang

Fig. 1
connecting the endotracheal tube with the respirator pump.
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When the body

The volume

The animal was
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The animal was then taken out of cold
water and its body surfuce was dried with g
towel. The temperature of the animal fel]
further after removal from  the b and
thereafter it rematned more or ey slcad\',
showing only a slight rise during the latter
part of the operation.  During the operation
it was observed occasionally that 1he fung
expansion became poor inspite of (he pum‘b
respirator.  The  respiratory  excursion cnulg
be improved to any desired level by inflagiy
the cuff around the endotracheal ™ (ybe. ;g
this_ study the pump respirator was not xto. 3
during cessation of circulation g p‘,-,w?f:‘.d
by Swan ct al (1953). Before C]()\il;u lz‘ly‘
chest the lungs were made 1o cxpdncf f I;L
by inflating the cufl around the cndotr'\cl:l“);
tube, and were kept so throughouyt the ‘cr'u]
of 'closurc and  for some time aflcr\[:" l:;(
Asprration of the chest was pcrform‘ddrh\
means of a catheter passed into the k;. N
cavity for ten minutes  after closurcp L.l;_r“'
chest having been closed  the an.im'll. v!w
immersed in warm  water (45 c) ‘/\\ Wf\t
animal warmed up to about 2§ C. o ,m1 ].L
Spontancous respiration returned pg “w —”c:
pump respirator was disconnccted. The .'m' ,]L
as removed from the warm bath w];.lm-‘“
body temperature returned to 36 C s

On an average it was not foung
to give any more anaesthetic
initial dose.  But occasionally
shivering during  cooling  or diaphragmat;
spastu during the operation, 4 f"ur(h;rN:jd“c
of 1 1o 2 ce of sodium pentoihy v
given. In all 6 to 8 cc. )
were necessary. No o other drugs such as
medication drugs, procaine or drugs (h
cffect on myocardium were given,
about 300 c.c. of normal saline soly
administered by slow  drip  thro
procedure. partly to keep the
canula open. and partly to repl
water and blood during operation. Morcove
the administration of saline simulateg cot &‘_r.
tions that arc likely to be present dinicull)),('"

necessary
drugs exeept the
when there was

was
of  pentothyl
pre-
aving
However
bon wyy
tghout  yhe
Intravenogs

Technigue of operation

The chest was npcncd»_thnmgh e iy
fourth mtercostal space. The blccding [',.‘Gm
the skin incision was more than iy ugygiiy
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ture. The heart was found to be smaller than
i would be ot x\o(tﬂﬁl temperature, It was
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pcric;n‘dium was found covering he  pear
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expelled out 10 make sure that no air remains
inside the atrium. This method was adopted
in place of rapidly flling the atrium with
salinc because 1t was four}d that the salmp
disappeared into the \c.nmclc as soon as it
was poured into the atrium and also becaqse
a clamp had to be up_phf;d to close the artial
‘ncision. The clamp is likely to crush, how-
ever shghtly. the anju_xl wall. The remaining
part of the atrial incision was then closed and
the inferior vena cava was released. Another
layer of continuous  cverting  sutures  was
then applied over the previous running suture
{0 cnsure safety against leakage of blood from
suture line of the arnum.

The release of the vena cavac quickcch
the heart rate. the atrium appeared  bluish
in colour for a few scconds but returned to
normal colour soon after. No 1rregularities
of the heart were usually observed.

The pericardium was  loosely stitched by
interrupted  sutures leaving sufficient  space
between the stitches.  The pleural cavity was

Fig. 3

Showing the technique of avoiding air cmbolism.
The atrial wound has been stitched ~except for the
upper most part which is held widely ‘opcn. Tl}:e
superior vend  cava 1y shown to be released. The
blood from superior \veéna €ava fills the atrium and
cxpels the atr out of the atnum.
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ENDER HYPOTHERMIA

During the operation. from skin incisi
o ity closure the pulse fell in fi\'\ dﬂl‘:t‘m
10 o 48, wihile in twelhve other C't: . (‘)Eh.i
h_\wl o a2, e ases i ros
Fhe pubse rate during occlusion of circulati
and the period  shortdy afterwards 4
discussed later, ’ ards will b
Respiration ;. {Figs. 4 et
was recorded frcquEnt%y. ‘mghj);.mn}}%p“,rgl-mn
or was connected to the cndot:’acgjysp”a-
when the temperature feif 10 32°C ﬁl% tubc
codury was adopted bccuusé’mé e }';?. pro-
e had fallen by abouwt oncdhuird px{mtory
m‘xgmu{ by that time. The actual Of' the
pespiratory rae during this period va —',dd?), "
4 1o 30 and an2 ammal showed a r{xlelL ('{!f)m
rate instead of s lawez‘imf o e

vile

piratory
On rewarpmng SPOmMancous  respirati
respiralion  now was usually mgChmdin.cous
than in the pre-cooling P:riﬂd.' 1w V}“{lhcr
and haried from 0 1 80 per mix?gt?mmw
respiratosy rate uspally increased on Lj'“ 'Thc
rewarnung ad ~hot up to much m"h\_ll{!lhc,.
than nqrmai (bre 7y Tins mminuwa{uA ?w}ﬁ
vime after the wempersure had beer ("fvmmc
o normal. This marked inerease 1 us!.o;-c.d
ratory vate could indicate Co r«‘lc;z'm op
hypothermia. Tt will be son toter IO!”' during
content. o blood. o minutc e;f{cf U}n ; Coy
circulation was not much. ’hc‘l‘fop’rm.w of
presumed - that the rise In !‘C%pi;:ui-cfm be
wis 1o i response o acidosis. Di“\ rate
warming it was observed that if w‘r“'“g re-
Wwits pon,-cd direetiv on the body of ‘}}r“n".lmg\:?tc;,-
: > animal,

uhtrﬁihiﬁﬁhv’u!bli‘ﬁggfk,

The dotted jine represents the artificial vespirati
b 31100,
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156 THE INDIAN JOURNAL o SURGERY Thereafter it became appareat as to why the  conditione of tha sy naciv..

the respiration quickened immediately. The v
A : ena c; .
same could be observed by adding hot water whi?ecf};/: rw fs released, there was g sli

to the bath. This indicates that the rapid elease of infer; ght risc, 157
o ) m i CHOT Vena cavy eauc MiA
rate of respiration observed during and after evena”;“edhg!se of blood presswzndancg\;d (_:duscd INTRACARADIAC SURGHRY UNDER HYPHOTHER
rewarming is due to the stimulus provided cypye th%n Ethotha?j the pre-coolin . lev(e)}d l,‘;}}’el Scrun, tected from the inferior vena
wed a sfigt - fhe U

. ! %, ’ ) ) . .
by the heat, the phenomenon being explainable It gradug] decline h'v“m;”u, i Serum patassium was  This was also o heagm.  Thi procedure of
. ; .

; Y ! . in ‘ : , : :
ey e Way as the panting of dogs in hot bi During the TeWarmin ; bor. dete B vy cight of them. only  cava above the dxapd from the inferior vena
weather. 00d pressyre wa E penod, the ige in fore L PIINION cach Gere made. one collecting the bloo adopted because
CXxaminatigy > again Very gradual Cog); Cooling and the » nd of the  cavi above the diaphragm Was & b ally got
Blood  pressure :  Blood pressurc  was interestin of the curve g ual.  The or"”g Peting | 1eather ar the end of the cay A he Femoral vein occasiond yhg
recorded in two cases. For this purposc the retentmngop fhomenon of (e ?&S ‘“t}Othcr TR the other seven cases -“""“”} g’c ;‘égu and since a number of sa;npl@sdl,f;
ral artery was canulated and aon i O ect o , : roOshmed our samples o 9oked. : rminations, dil-
femoral artery ated and connected plycs indj bloo Pressure. Ay Co, Wag o TOM c g J cdoan four sany aken for different dete

0¢(fy the controb sample to bet red in obtaining sufficient

the aheyy ,
and”k‘ o0 the dog had been anesthetised  culty W

. ‘ aci Cated
to a mercury manometer and the tracings type was On the chayy s encounte

. ; . : the - s
were recorded on a moving drum. It wilf and found 14 be b endotrachey| : femoral canuld.
el S T o : d See fo b via the fem
be scen in Fig. 8, that the blood pressure pg res{;‘?éﬁ?d‘ ring Ih?s‘ d, it was cleaned g:mnd \::”(ll.ll Ve fad been canulated. (2) the amount of blood .
fell very gradually during cooling and appeared ite o o Ol ang the pio.£or0d there wyus N apen PROWOC iken after the chest had he results of these €si-
; Quite a markeq ¢ blood py of | OPene, dhen atter the chest [ and 11 show the 1 um
to be well sustained. The total fall of blood ed rise, Pressure showed i '*‘"’t‘ur”(' PN minute befope the occlusion  Tables 12 will be observed that the serl
pressure during cooling was from 110 m.m. Biochemicaj o irom g, [\.m, Bis wimple was collected  matians it s consistently lowered (_iurmtg
to 65 m.m. of mercury. This sustained main- anges Wit Menor o cava dicectly by piercing  potassium gets ditions of the experment.
tenence of blood pressurc is. in all probability, l The biOChemiCal d . shr"’gm d‘h-""’dv!nn\‘ n‘vc‘dh' thove  the dia- cooling under}he -cm:he serum potassium was
due to vasoconstriction and hormonal responses é(l)este EXPerimenyg wereetc”mnations made in h.;“hc Wy SUISTTN ple was .‘,lnct‘zcd in the The average fa(;l " Most of the dogs showe
excited by cold. nent of bloog SETUM pogaccin e oc M | on, e T e A el 6.3 me. per 100¢C i twWo MinuLes
) potassium an assum, Co, Wope ot gy RS aher occlusion of cireula- e e of serum potassium the
When the superior vena cava alone was  method and 2(5) tested by SOdiub,})f,)Od pPH. Tha IW()L rc';(.awd any Mt hetpre the sent cnae shgf-ﬂ}f’:: of circulation s compared {0
occluded, there was only a slight fall of blood photoelectric ¢ {rimetry y, cobalt nitrare m'”“lv\. ,‘f) e tounl sample was colleeted after ,31:;}6n fevel.

. . U S [4) e N . . ., Y
pressure, but the occlusion of inferior vena volt Cor OratiOnonmeter(MOdel 488 Lumetron 5 the pelease of cirealation.  pre-ce
w X

cava caused a precipitous fall tll it fell below steps followeq . York » Photo-

ase h at ti ftrate solution . NE  varinme 4
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TABLE 11

Showing Serum Potassium levels in Mgs./100 c.c. as observed during three operations

with dogs cooled. hyperventilated but no saline drip was given

After cool- Nine Two
Control ing one minutes minutes
normal minute after occlu- after Ventricular
S. No. Dog number tempe- before sion of cir-  release of fibrilla-
raturc occlusion culation circulation tion

37-39'c.  temperature temperature temperature
22-26°C. 25-27°C.  25-27°C.

1 57 38.10
2 R 18.15
3 59 17.7

29.40 26.55 30.00 No
15.10 16.65 26.03 No
17.875 16.50 17.10 No

The velation of serum potassium {0 the
occurrence of ventricular fibrillation ha been
discussed by Swan et al (1953). In this study
there appears to be no positive relationship
between the two. Firstly (he Iowering‘ of
serum potassitm  occurs in all cases while
ventricular f}bl':llgtuon docs not always occur
In this series fibrillation occurred “in dogé
whose lowest serum potassium were 18.6, 21.00
18.45 and 18:0 mg. percent.  On the othér hz-md.
fibrillation did not occur in dogs in whom the
serum potassium had fallen (o even lower levels
such as 10.5. 13.5 or 144 mg. percent. ‘

Carbon Di-oxide content of plooy - This w:
estimated iﬂ.b’lghtfmseS~ five were such in wlyg}:
drip of saline Edd been given continuously
and in the other t”ree It was not given. Samples
of blood were €0 ectTed at the same time as for
serym  potassiumm he blood was collected

in oxalated fubes under fiquid paraffin.

AL gives the values obtained in the

Tab: _ip whom saline drip was given. It
five dog‘sb.,rved that the level of Co, in blood
will be © ISL mperature is lower than the stan-
at norme figures. The reason appeared
dard the experiments were conducted
to be l‘}‘ amer months when the dogs were
in hot sUgt]u:irchpiratory rate ranged between
P“”“ng“mgi\w per minute. Another anomaly
- he table is that the Co, c.ontcnft‘
apparent after nine minutes of occlusion 0

te

the vena cavae is lower than in the blood col-
lected before the occlusion. During the period
of occlusion the blood flow is at a standstill
and there is no reason why the Co, should get
reduced in blood during this period. The
explanation of this anomaly remained obscure
till an accident happened in one of the experi-
ments. It had been the routine to keep the
intravenoussaline running throughout the period
of experiment at a slow rate of 20 to 30 drops
per minute unless of course the canula got
partially or completely blocked. 1n Dog No. 56
by oversight the saline drip had been running
In a stream during the period of occlusion.
After nine minutes of occlusion when the blood
was withdrawn from the inferior vena cava
above the diaphragm. it was a great surprise
to find that the sample withdrawn was almost
a clear colourless fluid. This appeared un-
believable, so another sample was withdrawn
after inserting the ncedle afresh and after
confirming that the ncedle was in the mfe“‘?&
vena cava and not outside it. A s;mllztlr gtl;n
was obtained, and a third attempt ‘?S}L]'dte, -
the same saline-like material being withdrawlt.

In all about four cc. of the fluid wexcdnc;;]na(ivtehé
in searching for a cause. 1t was foufr} iy
saline was running into t.he vein in tu S
In all probability the saline had Peednuring nu-
lating in the inferior vena cava uring er
period of occlusion. However ttis su‘ a i
of great surprisc as to how the saline comp

i inferi cava.
replaced the blood in the inferior vena
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Thereafter it became apparent as to why the  conditions of the experiments.  Inall probability
Co, content of blood taken 9 minutes after 1t may be due to the fact that the rate of the
occlusion was lower than before occlusion.  pump respirator was lower than the inital
It was because the blood inanferior vena cava - respiratory rate. (i) The Co, content increased
got diuted with saline dunng the period. shightly during occlusion. During this period
Therefore 1o get @ correct picture no saline thereis no flow of blood so that the Co, remains
drip was given m the next three experiments. locked up in the tissues. 1t may be that some
The resutts obtained are gnen in Table 1IN Tt blood linds its way from the tissues into the
will be observed here that @ () there is a shghtinferior vena cava or may be that some lymph
merease of blood Co, during cooling. The  laden with metabolites has been added 10
increase iy vers small but 1t was so under the  the blood during this period. i) The Co,

TABLE il

Showing Blood Co, Content. Mi 100 c.c. (N1.P.) as observed during operations.  Dogs
cooled. hyperventilated and saline drip given

One minute

Control before Nine minutes
S, No. Dog numbes fempe- occlusion of after occlu-  I'wo  minutes
rature circulation sion of after release
37-39 C. temperature circulation
2225 C.
| 16 119 457 47.5 S48
5 ax 3517 50.12 44.84 §22
3 20 .7 47.48 32.53 483
4 S 418 S1&R 44,84 49.9
3 D2 39.534 w7 43.03 36,60
TABLE 1V

Showing Blood Co, Content in Mi- 100 c.c.  Dogs cooled, hyperventilated.
no saline drip was given

One minute

before Nine minutes  Sinty seconds
S. No. Dog number Control occlusion after after
of occlusion release

circulation

1 37 4132 43,96 48.37 ST
2 % 10.6 0.6 44,12 47.64
R 39 433 48.02 495 53.00
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content of blood collected one mimute after
release of circulasion s always higher than
ather times. It should be so and indicates
that tissues have been respuing during the
period of cosation of circulation and the Co,
has been accumulating in their vicininy, After
the restoration of crrculation this accumulated
Co, is wasked from the tissues into the blood
Jream. Iis o be noted that the increase
is nat much and s dower than the normual

outer it

The relationship of blood carbondionide o
ventricular  tibriffation has been impossible
fo determine i this study however one o the
does had persistent veatrieular fibrillaton and
in him the endoracheal tube was found Mocked

with mucus.

One ver interesting and mmportant abser-
Valjon was made in‘ one ot the p\pumncnh
resnrding the efteet of Co,m produceag badloon-
e of the heart. By baltocning s meant
averdistenston ol the atrium and the \k‘ynlx';clc‘
1o ~uch an Aent as to Imp;m" contractton of
(he  vardiw muscle.  Balloonmng h;ui’ been
naticed by Andreasen ;gnd \—\;u\(\,” (L9552
and  Cohen and  Tillehe (9S4 durmg then
: \svoas factor modogs ot normal
amperature Jt was abso obsenved i anothey
tL'm“A‘ fros that was heing stmultanconsh
ol oul ~IU«”” asveos Now oothere h:l”(mnjng

ound o e the main Citlse of cardiace
wis fou ,r'(u' the ITURRING ol vena WA T
: \\h\c('\gd dunng U}?C"&H}Hn\ under
it was met \wlh i oe 83
accluston of veras wnd atrial
soceessiully carned ot

<tudies on

U.nduutcd

\(«(Hd\l)”

fr owas et
h}}\\‘lf‘C!'Hll.‘l
T this oy
caplonation

atter
had been

FABLY

Showing Blaod |

the superior vena cavi was rebeased and foggy -
five seconds Tater the inferior VONU VA Wits pis
rp!cuscq. Thereleise was Folowed by h;ﬂh;nninu
the atnum was markedly distended and mlcnwi\.
bluc and so was the right sentricle. fhe | st
beat becamie sow and fechle, Ihe m!'ckrlin-
bemicava was ocluded again and e l\on-;
Wit isisted by manun] compression to ol l.l y
extra blood out of it This helped a litte lnu(
nat muach, The intensity of hlue discolorat »‘
of the atrium in this cuse ginve the dey *.!;:11‘:;'

also

respiratory excuesion could  be mproyed thay
nght ead o improvemant of 1he \-umm..},
Phe endotracheal 1ube call wae inflated which
led 1o full evpansion of the lunse

the hewet disappeared under our Vison g
few momanis This was i contrist fo the
profonged struggle that had o be Put to reduce
tallooning in-other expenments. 1 his TSI
provides  a reovenable evplanation for (he
occmrence of hallooning which had o fay
been supposed 1o be due 1o overdistension
Nodoubt distension waoqld Pl 4 past ‘hm
this case domonstiates that the €o content
of blood has mueh 10 do with the ”t&“”” 0
ot this phenomenon, S

/)’/u/_u{ A bor the determinnion of pii
hcp:-mnwd samples of blood were collected
ator Counder bqud parallin, Blood pil
Was derermined inoseven cases, wil he
ob veaed trom Tables Voand VI that the pti
Sasostiehilv towards the alladme side afier
couline gnd pervenidlation Simabarhy there
Wt adenes toward s acidiny afler relcine of
occluston. Thin W 1o he cavpected. Naded
changes e plood pHowers ot observed an
this studh

\
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TABLE Vi

Showing Blood pH as ohserved during operations. Dogs cooled, hyperventilated
and no saline given

One minute  Nine minutes Two minutes

S. No. Dog number Control before atter after release of
occlusion. occulation. circulation
T 58 6.7 6.94 7.12 7.03
’ 59 6.91 6.99 6.93 6.88

oL A ’“ aut
greal surprese the ballooning and cvanosis of

Behaviour of the Heart

A striking feature observed on exposing the
heart was its small size.  There was considerable
diminution in the size as could be judged from
the toosencss of the pericardium which was
wrinkled and could be picked up casily. The
contour of the heart changed after occlusion
of the vena cavae.  As soon as the occlusion
of the superior vena cava was done the atrium
hecame slightly smalter. The occlusion of
inferior vena cava, however, produced a marked
collapse of the atrium and ventricle which
became much smaller. With diastole when
these chambers should normally distend, their
walls got dented inwards 1o a considerable
extent. The auricle somctimes got inverted
outside in. indicating a markedly negative
pressure. the incision of the atrium did
not make any difference to the inward collapse
of the right ventricle and this definitely proves
that when the atrium is opened. air docs not
go into the ventricle. If the air had gone in
there should have been no denting of the
ventricle.  What prevents the air from entering
the ventricle ? The subject has not been studied
and whatever has been opined here will be a
matter of conjecture. 1t may be that the leaf-
lets of the tricuspid valve do not open out ull
the pressure in the atrium is more than atmos-
pheric. It also appears that the apposition
of these leaflets to cach other is air tight.

The colour of the heart under hypothermia
was paler in comparison to the bright pink
at normal temperature.  Blueness of the atrium
may be obscrved occasionally after release of
the vena cavae.  The occlusion of the superior
vena cava and azygos vein produces little change
in the heart rate.  However, the occlusion of
the inferior vena cava produces slowing of
the heart within a minute or two. The rate
becomes stower as the period of occlusion
Increases.  In an average case a marked reduc-
tion in the rate occurs after about five minutes
of circulatory arrest. The lowest heart rate
recorded was 18/minute in three cases, the range
varying from 18 to 46 per minute. In two

53

cases there was no lowering of the heart rate.
In Dog No. 50 the heart rate before occlusion
was 76/min. and after cight minutes of occlusion
it was 84/min., a rise of eight instead of a fall.
In Dog 56 there was only a slight reduction
from 80 to 70/min. Incision of the atrium
per se did not cause a change in the heart rate,
however digital exploration of its interior
particularty that of the tricuspid orifice was
followed by slowing of the heart, although
occasionally the reverse happened. After the
release of superior vena cava there was a slight
improvement of the heart beat, while the
releasce of inferior vena cava produced a marked
change in the heart rate which reached its
pre-occlusion level within a minute or two.
In two cases however the reverse happened and
the release of inferior vena cava caused a further
slowing of the heart. In these cases also the
rate increased a few minutes later.

The period of increase in heart rate after
release of inferior vena cava was followed by
a period of slowing of the heart rate. This is
clearly seen on the pulse chart (Fig. 4). This
slowing may be quite marked and may be as
much as noted during the occlusion. [t occurs
a few minutes after release of occlusion and may
continue till the end of operation or till rewarm-
ing has begun. Why should this post-occlusion
slowing occur? At this time there is no lack of
oxygen nor an accumulation of Co,. A glance
at the blood pressure chart (Fig. 8) suggests
that this slowing of the pulse may be in response
to the above normal rise of blood pressure that
occurs after the release of inferior vena cava.

Electrocardiographic findings . Electrocardio-
graphic recordings were made in five cases.
manv times during cooling and operation, and
in Lead !l only. The findings in Dog No. 26
are recorded in Table VI 1t will be observed
that the PR interval is progressively increased
during cooling. In the operative period it is
further increased and the occlusion of circu-
jation and subsequent release of circulation
enhance it further. A maximum of 200 mill.



THE INDIAN JOURNAL OF SURGERY

INTRACARDIAC SURGERY UNDER HYPHOTHERMIA

Vil

stages of Hypothermia and operation

4= Three smali divisions

163

Description of Waves

162
TABL
Showing Analysis of electrocardiographic tracings taken during the vario
4= One small division. L Twe wmall divisio
Heart -
Rectal Resp. rate as - Il/l:1c
Time tempe- per calculated  Rhythm > . JPRIN
Time rature minute by F.K.J. 'M*'{” Nf,{l”S (’:)/'.il”.
per minute seconds  seconds seconds
10 : 38 36 C. 55 150 S.R. K0 40 240
I : 08 e 20 100 Sinus 100
Rhyvthm 40 300
. 29 C. 46 90 ,
IR SR 0 o o
W SR 120 00 180
k! 23°C. 46 ‘ i
13 44 SR 160 0 0
: 46 24°C. 46 '
11 82 S.R. 166) 60 400
11 :47 24°C 46 7% i
3R 180 60 460
11 :474 4 cC 46 8 ]
! S.R. 160 60 440
11 :50 24°C. 46 4 ‘
4 S.R. 150 30
11 ;S84 25°C. 46 s q
>R 60 440
12 ;21 25°C. 46 e ‘
S-R. 200 0
12 : 40 25.5°C 46 79
) S.R. 160 60
{:12 30°C. 46 20
. S.R. 120 40 320
1:35 M4C 46 52
S.R. 3
1:50 35°C. 46 55 120 40 200
o SR. 120 10 250

Y - ——
T R. S. T. S.T. Remarks
P. Q. Seg.
T prescat Present Present Upright Isoelectric  Control
-*. * ICS
(4 promiment  Defined Do. Isoelectric  Being cooled
b+ B
“ Do. Do. Do Elevated. Dog taken out of
- + ice bath
, Do. Do. Do. Do.
++
Do. Do. Do. Do. Chest opened
3
s++ Absen
Do. Do. Do. Do. Just before occlu-
e Do. sion
Presen Do. Present Do. Iso. S.V.C. occlusion
, res
4 "
Do. Do. Do. Elevated. LV.C. occlusion
Present
++
Absent Present Absent Absent Iso. Aur, incision
+
. Do. Do. Inverted Depressed  Circulation
Absent  Presen released
i . Absent 1s0.
]L;{(\.l—itﬁo-(ﬂ Absent Do. Do en >0
eque
present ill Prominent Do. Do. lso. Chest closed
res
+ def.
-esent Do. Upright iso. Rewarming bein
+ Absent Prese done ®
present Prominent  Present Do. Iso.
o 1+ Do. Do. Do. Iso.

L Present
A Pros

/_
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o was recorded atter the release of circalation
and also ot the nme of closure of the chest.
11 scems Lo progress as the time passes by,
The ORS also showed merease and QT showed
guite 1 marked increase from the imtial value
of 230 mull sees to SO0 mill see. at the tume of
opening the chest. The conducting system was
thus constderably depressed. ’

The P wave became prominent during cooling
(hig. 9y The  manimum pl'()l]lilltl-\CC wits
noted at the nme of opening the chest and
again when the chest was being closed. The
incision and suture of atrium did not seem to
make much of o difference. The Q wine
wis  ocaastionally  absent. The R remained
prominent almost throughout and S was absent
or 1 detined most of the tme. The T wave
was mostly upright. 1t was absent at the time
of auricular incision and was inverted when the
circulation was released, thereafter it remained
absent for some ume. The ST scgment became
clevated as the cooling progressed but later
1w isoclectre.

The more important changes. thus, were 4
marked prominence of Powiave, increase of PR
interval. widening of QRS complex.  The Q
wits occasionally absent and S was absent or
ifl-defined.  The rhythm in the cases recorded
wits mostly sinus rhythm.

Prregularities in Riyvthn - Under hypothermic
conditions tll the time the heart or its circulation
was interfered withy cardiac trregularities were
not ohserved in this study.  The Jowest tempe-
rature reached in these cxperiments was 2 C

and even at tus wemperature the heart remiined
regular and  steady . The arrepulanties wett
noted when the heart was pricked ened 07
explored with tinger. In experiments at normi
temperature it was noted that a prick in the
atrum for passing a4 stay suture imvariabiy
resulted in momentary cardiac iregulanty:
This was usuaily not so under h\;mlhcrmii‘-
However i these ammals digital exploration,
of the tricuspid vabve and of the region of
SUPCHOr sena cava orifice invariably resufted
marregularity of rhythm, ’

Auricular tibrilkition was  noted i sesen
casen, but it was temporary  and resolved
spontancously. 1t followed venous occlusion
or their release. passing of stay sutures i the
ANUM - or s incision. 1n two cises aureular
fibnitation was followed by ventricular fibril-
Luston. Missing of beats and extrasy stoles were
occastonally noted. ’

!(‘IH"{( ular Fibrillation . Ventricular 'lhlll‘
lation occurred in siy citses, i
||I;( l‘\.m of them as the operation was continued
}irsLtl ilrr:.[:t(')r-l.ng”lhc normal rhythm after i
fibrillati arance. In five of (hese sy ise
slimu‘l'n(i:;ln M:(“\Cd some form of mechanical
sutures were tf)l\‘thrcc I occurred when @Y
one while |Lh~ cing passed in the atriom. 1
in the rcnnib- ‘l‘[r'vl‘lm wis being incised and
was being ‘j‘,?!ﬂ“““‘ when cardiae massage
lnlrucurdigl‘pu‘O'ImCd for cardiac standstt
factor in ‘(L‘ s.‘uulpn appeared to be the cxCIing
which fibri e of them.  The temperature @l

briflation occurred varied between 2+

1t occurred twiee

peey
ety
e

Electracardiographic tracing, Lead 11 Fig. 9

This tracing was fake

Showing ; !
f after the g & marked prominence of P w

° chest had been opened but before (uvc and widening of QRS complex.

seelusion of girculation.
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and 29 C. The interval between oclcglrrctxln](;i
:)f fibrillation and restoration to nqrmta rhy
varied between seven and ten minules.

f

The method employed for deﬁbrfll‘a?c“x dzd
-cstoration to normal rhythm we}? «15' 0 owlA
!FLI?c( ltn'sl step was 0 restore CllCuldllon: 'n[
those €ascs in which the gt;'lumbw(i; ?glc]?{inlg
was immediately closed cuge: n)'ll a running
suture or with a clamp, and t 'e~v1€] :n vac were
released. Cardiac massage was he p s
fe -u‘\ minute or two. Tl}c C]CCtIQd({:S 0 ‘ 13
1d(z“ﬂl;ril]ator were then z;]%ﬁlrlledagge;nq;oc)&t ::vnas
e ‘o‘l(limr I?C\}J'l::dfotllllr:d that a shock of 200 volt
upphbv. d rcskuh, and onc or two shocks wer;
gave B0 Thé shock defibrillated  the hc.axt
cnough ied a czirdiac standstill. .The cessation
and -ICLT(L;'S-CC "wtivity was cither in a state of
of cut l‘(l)ntr‘z\ction or it lay just flabby. I was
m!cn;sc\g hat a state of contraction was followed
obse ‘ ll (;f a good strong beat, while a ﬂabby.
o r-CVlYtl uired greater massage and longe.n
s ILq'cvivc it. s possible that the heart
eftons mlt beating spomaneously after the
may 'Sm‘lthow anv help, as it occurred lhI‘IC.C
:\l1ocl\ , WI cri\mcl{lﬁ- 11 has been the pl"OCCdUIC~
o thc.‘\.u LEE criments 10 wait for a'wh\l'c ‘f\‘f‘[el
ljn ﬁ‘l!:l%ﬁlc'llibﬁ hefore gtarting the cardiac massage.
: ‘ i asions it was possible
On all the cight OCCAS,\(;?LE clectricpshocks

JGhrillate the heart Wi e
to ddltlj'lel\lli\‘/tccit. Howsover 1n (WO Qf lhc "‘,1%5
ulnd li(c)‘n'l beat that followed defibrillation an
the hed

; weak ¢ ontinued to get feebler
M \)\mccvi\/.c‘l};11‘lnodrdccr to make the heart
il 'l, 5[:15{; in such cascs p/crfusm.n of tl1elcOrg-
hcz!l 5tr'o-cﬁlation with 2% calctum . ch g{;}e
nary '.C'(li after the method of Swan ¢t all(.l gh)_
e 'mcl "vc a temporary effect but agamn tde
:( :jrl(dbczg'\mc feeble and could not be revived.
Lo d

i 551 nt
15 S it 1s not ossible Lo comme
From this study it ! ﬁt?rillation. ommen

the causation  ©

on o, arcd to be mechanical

[ p ]ppcdlb . e
. exciting factor . e relationshi
'h_“ ‘T,L(im{(’ in most cascs. The ]dCIAC mr:
stimufa otassium  an hioo 0, has

with serum P
cen 1C
already be . . i
e Standstill : Cardiac standsulloccu.ﬁled
Cardiac "15'05. In two it occurred after ;16
three rC:ﬁ‘_c,'_im. vena cava and 1n OPC.A ttlc‘c
"Clmml %c of guperior vena cavd bul1 bc%lfo (])f
the reice vena cavd could be release e iac
inferiot 31 and 51, were revived by cardi
them, Dog 2% ¢ nird Dog 44, the cardiac

o i t Lo

Y e on while in the R B bril-

m‘m‘lg‘é I‘Zd 1o ventricukar fibrillation.  Defibril
massag

” c aac imately
1 was uchieved in this cdse. but mfuc-\rdiaé
L;“Onﬂm‘il was lost.  The occurrence of ¢
the animal wa

ferred to.

in
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standstill after the release of vena cavae scems
to be related to the increased Co, and other
metabolite content of the blood at that time.
The role of Co, on ballooning and slowing
of the heart has already been discussed and
there appears to be little doubt from thz evidence
presented there. that proper inflation of lungs
can prevent such happenings.

Some points in Operative Technique

Preference for lower temperatures : On opera-
ting at body temperaturc of 25 to 27 C consider-
able bleeding was observed from the skin
vessels. 1t appeared to be even more than
what is met with during operations at normal
temperature. In all probability it was duc to
congestion of skin vesscls and to the fowered
coagulebility of blood (Delorme, 1955). How-
ever when the operation was performed at a
temperature of 22 or 23 C the blceding from
the skin and muscles was minimal.

1t was also observed that at the lower tempe-
rature of 22 or 23°C the heart was more steady
and tolerated manipulations without production
of irregularities. This observation is in contra-
diction to the obversation of other workers.
However. the difference in haemorrhage and
cardiac regularity in this study was so marked
that a temperature lower than 25°C is recom-
mended.  Dogs 30. 46. 34, 57 were operated
on at body temperature of 23 and 24" Cand
these were the ones who had a most smooth
course during the operation. On the other
hand Dogs 33. 43 and 51 were operated on
at a temperature between 27° and 29'C and
they had ventricular fibrillation and the worsi
cardiac irregularities.

Air embolism and suturing of atrium . The
problem of emptying the atrium of its al
before closing it was met with in a differen
way than has been usually described by othe
workers. The method adopted has been des
cribed in detail in earlier part of this papc
(Fig. 3) No case of air embolism  occuric
during the operation. nor were any of the sigr
of air embolism noted in the post-operatis
period.

However a most interesting phenomenc
was noted in Dog48. It was rather a large d¢
weighing 33.5 Ibs. and its heart was also lary
The vessel running on the anterior surfa
of the atrium which has already been referr
to in the description of opzrative techniq
was also large in size and was divided duri
incision of the atrium.  There was a fair amot
of bleeding from these vessels, particula
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from the margin acarer ta the vight attioventri-
cular groove. A hude while after the opening
of atrium smail air bubbles were seen coming
out of the divided vessell The margin of the
atrial wound was wiped to confirm if air bubbles
were really 7 from the bleeding vessel [t was
found to be so. The observation was repeated
a third ume and the sume thing was found again
The atrium was completely empty c\ccpf for
a small amount of blood flowing down the
coronary sinus. The rest of the operation
praceeded smoothly  the dog survived and is
alive at the time of reporting. At that time
it could not be decided whether the air bubbles
were emerging from the artery or the vein
If the bubbles were from the artery, 1t has to hé
admitted that a certain amount of air cirCul’llcs
through the coronary arteries  after npm;inu
ic u}rium and the circulation of air bubbles
in this way does not lead to harmful effects
The other possibility that the air was cmcruin;
out of the veins would beg the question as ui;
how it reached the coronary veins, [t m‘ly be
that the air entered the coronary sinus (;r IhL-
smaller cardiac veins which open directly im:)
the right atrium. because these veins would

have negative pressure due to occlusion  of

circulation and because there are no valves
in these veins.  During systole when the m‘usclé
fibres contract on these veins the air i ]ikd
1o be expelied out.  Since the air went in ‘]n();
out of the veins only. no signs of th()ﬁg;ﬂ
coronary or cerebral would appear. ‘

Pericardial  Stitching : Pericardial  suturipg
needs special attention because it forms mlhci;
a loose covering under conditions of hypothermiy
and a large bite is likely to be taken which wiil
Jead to a tight pericardium on rewarming,

Another important point was learnt from
Dog 54. Usually the pericardium is stirched
with individual stitches rather apart. |n this
dog the pericadium in the region of the zm'iun:
was stitched with a rather large gap between the
stitches. The dog died somc hours later in
the night. Post-mortem examination showed
the margins of the pericardial incision wide
apart. A deep groove was seen on the atrium
adjacent to the right atrioventricular groove
The anterior atrial wall was purplish in coloy
over a Jarge arca round about the atrial stitch
line indicating infraction. Similar, though myc},
smaller, patches of infarction were seen on the
ventricular wall as well.  The groove wag
distinct and was in all probability caused b{,
the pressure of the pericardial margin and leg
to infraction. It was surmised from these
findings that the sizc of the heart incrcaséd

during rewarming penod and this led o the
hulgmg of the atral wall through the gap f
the pericardium. Such mishaps can he avorded:
Spccml attenbion should be gnen to stitchmé
ot the night upper corner of the ]‘L“'K“‘.dm]
merston. I8 Jarge gap s lett i tis arcit the
tight auricle s Bable 1o hermate through it
and get straneulated.

Conclusions and Summary

AR experimental study has been undertaken
on dogs. which were coaled to 21 to 25 € bY
mmersion i jee cold water.  Prior 1o cooling
.lhc)' were anisthetised by inducing with cther,
and - were maintained by administration ©
.S()dlum pentothal. They were hyperventifate
aUa rate of 46 min. with owygen,  Whea the
body had been cooled 1o 28 the muscles
relaxed. chances of shivering were minimal ant
no‘ more anesthetic drugs were necessary during
lh‘L;:qcr;llmn or rewarming period. Six to ten ¢
of =2 solution of pentothal was all that was
neeessary for the  whole  procedure. A 1ee
;'I:Iﬂ\'\;l‘y 18 absolutely necessary, along with propef

tion of the Tungs with “the pump.  Cirew
i;mon.lhrough the heart was stopped from ten
\'(;ntz\xunl‘;\af':n”t]}?}c\' by occlusion of the superiof
vem cava, -I: Aaygos sein and the infenidd
. inlcrio}‘\w\' e afuum wWits ‘\\.'I(’CI’\' opcncd.
AL the o m :rl]\‘pgclcd and digitally cxplm-cd‘.
rewarmed by in ¢ operation the animals wety
Observations \\l‘:“u\"nin it waer i 4o .
pulse, rCsPimu'(mL n:;;( ¢ regarding temperature.
of the heart, electr ‘.(.m»d pressuro. behavios
Coy and serum C lf)m_ldmgmm. blood pH and

2 b potassium.

IIICT;"::;;”(}?%L'\ were  thus dealt with. ol
few hours u('lt:r t(Im‘ the tuble and onc dicd 2
died on the tabl je operation. - Of those who
ventricular tib‘r'n%. one expired after persistent
blocked endot Hlation - which was - traced 1o
loped C'n-di-(- r(.l(,hu” tube, the other dog deve-
revived. ’l'l;l% d\ldllds!ll‘l which could not be
after the o ﬁ OF M"Ch dicd a few hours
striction o?‘L tllluf)n showed  evidence of con-
pericardial in the “heart by the edge of the
the fifth 'mm(]'i'.()"' Of the rest, one died on
day afier thcu' on I7th and one on the 22nd
infection. Two i:vp-u.d,l“)”..d“c to intrapleural
and  another onLFE sacrificed. one on the 17th
cleven dogs are l.“x”P day. The remaining
after the Opcr"u? St 'j"'“? three to six weeks
nineteen d()gg‘ “?f)? ) (""Sldg‘l'lng that 16 out of
tions under 'h>y "V'ly?fj‘ the intracardiac opera-
Howcever when ‘:‘:‘t “Um!u appear to be safe.
ventricular “b.-”f.“mmdcr that six cases had

fllaton and another three had
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it shows that almost 509, of
the brink of disaster. therefore
se operations depends on the
tainty with which resuscitation
ditions can be performed.

i { of such a resusci-
‘rom this series the ch'ances a rest
t[zlrl(i)on appear o be bright. although a dfls;:ldsed
human heart may not respond so hopefully.

The cooling took 17to 60’mmutes a‘ndtrerWd::[lé
ming 13 to 75 minutes. The r.esplr[;lalé)émpc-
fell by about one-third by the tlm;:l e termpee
rature was 32°C, atthlstlmethe'plli ;l) L g tor
was connected 10 the endotrac wdlelr: :, for
hypcrvcntillation. On rcwarmmgn\gl}uedg[ -
tancous respiration returncd 1t cfc;r inued o @
rather high rate uptO.IOQ/mm, o o o s
The high rate of respiration on 'Cnin o oo
been explained to be similar to panting
in hot wcather.

cardiac standstill,
cases had reached
the safety of the
success and the cer
from these two con

re showed a very gradual
fall, it becamc negative during ois;l;isg:“gf
1hc’vcna cavae. Serum po}as;lumd 2 showed
tently low during‘hy.potherlnna, (t)]?c ﬁigher wed
only a slight v.zu'mtlc])n tz)ctln%hgn]owcr pher $1C¢
e occlus ar !
bc'fm::‘ Oltgfc‘xujlglgasu of circulation. The t?lqod
Coun L : higher soon after refeasc of qlrculatlon
tch?liwwiiscf()rc it, indicating. thatf t(l:?rséljlsdtg::s
rc;piring during the period (')s irculatod
arrest. The increasc in Co. wa’ ot_muc
:;lrld vx"as within the limits of normal varia .

The heart slowed down to 60 to 70 ferﬂr:;mrgiz
2 W " ] s n 0

i othermia, in comparison

dulm4g0htyp {70/min. at normal temperature. It

o . dering the pericardium

bCCclmC Snld”el 141 S1Z€ ren
(4] 5|db(dbly l()()se. OCCl f l
CONS usion (o] circu ation

‘ther re ion in the size of the heart
e f'l“\tal/]'ltrrdr(tiggfitlgog of the walls of the right
u:)r(ijutn(: lZn(; ventricle during d]asmtlﬁemr?el:;ittli?/%
" i 'CSS spite 0
5 nc-gif“w]:o [)zll;'rssélr:fél'ctlil1tl;:e right ventricle on
prcss_ul(,: ;hc atriom.  This indncatqs that the
il petween lcafiets of tricuspid valw.: is
o ic pressure 1s

. - than atmospher
ai and more than ’ '
mrllglﬂr; {0 open them out. The heart became

necess? i Jusion, and a rate
: S 1g occlusion.
- orossively slow durty ( 4
pmgruss’y L as rcconded.. The P_ Wd\(/iC
o low,db,-on‘ the cooling progl(cjssen(i
30(‘1[?;{ igm,-val w bly increased &
he \
QRS complex widened.
tion was fre
dtonorm
rred in six C4ses,
nical stimulation.

The blood pressu

sinent as th
as considera

. - Gbrille quent, but it was
Auricula fbrill alspon(aneously.

(cmporary and reverte

Ventricular f.ibrlll
in five it was initiatc

ation occu
d by mecha
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No correlation was observed between fibrillation
and serum potassium or blood Co, content.
On all occasions it was possible to defibrillate
the heart by electric shock. Further it was
observed that after the shock the ventricles
were either in a state of intense contraction
or were flabby. The former could be easily
initiated to normal rhythm. Occasionally the
heart may resume normal rhythm spontaneously
after defibrillation, therefore it is worthwhile
waiting for a few moments before starting
cardiac massage.

Cardiac standstill was observed in three
cases. Two of these were revived by cardiac
massage. while in the third the massage was
followed by ventricular fibrillation. The cardiac
standstill occurred soon after the release of the
vena cavae and it is quite possible that the
raised Co, content of blood and presence of
other metabolites in blood at that time are
responsible for it. The relationship of Co,
with * ballooning * of the heart which is more
often seen in azygos flow studies at normal
temperature and which occurred in one of the
cases here was definitely demonstrated.

It is concluded from this study that bleeding
is much less and the heart tolerates manipula-
tions much better at a body temperature between
22° and 247 C rather than at 25° to 27°C.

To avoid air embolism a new method was
adopted. Most of the atrial wound except
its uppermost part was stitched before the release
of circulation. The superior vena cava wds
then released and the blood was allowed to fill
the atrium and expe! the air out. The remain-
ing part of the atrial incision was then closed
before the inferior vena cava was released.

An interesting phenomenon of air bubbles
emerging out of a blood vessel (which was divided
while making the atrial incision) was observed.
The possibility of air entering the small
cardiac veins opening into the right atrium
has been discussed.

Another interesting observation has been the
replacement of blood by saline in the inferior
vena cava in one of the experiments due to the
fast intravenous drip during the occlusion

period.

The pericardial stitches should not be applied
too far apart as the heart increases in size during
rewarming and part of it s likely to bulge out
between the large gaps in the pericardium and
get constricted.  One such case was abserved.
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BLOOD GROUPS IN RE

BY

M. S. JOSHL

Introduction

Associution  between ABO blood groups
and diseases is oty speculative. Before em-
harking upon  any such investigation, on¢
e 1o take for granfcd the null hypothesis
that  there 38 D2 association  between
bload groups and discases. and then attempt
1o coliect relevant cvidence to disprove it.

' ating blood groups
with  discases has orignate from repeated
fadlures i cstablishing @iy definite ctiofogical
factor in the production of the discases an
is no exeeption 1o 1t
association bet-
and pephic ulceration date
Buchanpan  an Highley
sy conciuded that there
ation between O hiood groups
s, (ncluding peptic uleera:
probably (ho first Indian
ries of cases and

- AR persons

The very idea of associ

peptic gleeration

Atiemipts at cstablishing an
ween hlood groups )
from 1921, when
{quoted by Buck waltey
Wits O assoc
and various disc
tion, Mitra? wis
who investigated @ small s€
found ctatistically tha’ group

were more likely 10 develap cancet: Dech.
Fossa and  Alarco. quoted bY Buckwalter.”
blood type

showed increased frequeney O
S()" in peplic uleer patients.
pt reports of large serics wi
ive comme from Aird?.

The rect hich are
fairly representit Clarke?
and Buckwaiter?.
£ 3011 cases of peptic ulcera~
shown i 35 per cent more
¢ discase i persons

In o sciiey O
tion. Aird! has

probability of developing ih

of T group Buckwalter® noted  highly

sigaificant association  between ABO  blood

group and peptic yleeration. chm*uctcriscddby
- and &

od incidened in group

in othcr groups.
cstablish the gruth of the
s and peplc wlcera-
this study.

an pereds
reciprocal decrease

With a view o
association of blood group
tion., we have undertaken

* pryom the Department of Surgevys K.E.M. Hos-

pital, Bom bay.

N. V. NiMBKAR.

LATION TO PEPTIC ULCERATION*

anD A. B, RINDANL, BoMBAY

Material and Methods

{. Collection of Da .
. : ter ;- The present series
‘ié’é“‘t‘;“]%’; 4 ’2 3 ECL;ZES &f peptic uxcc‘imo;taﬁﬁx
1 EM. Hospiwd, B , L
1}16 ?er:od 1946 through 1956. 019;1??1{1 “durmg
1'cstllCt€d to the above period in V?é‘;”esfwds
ﬂ.sC(‘ that a standard method of blood g of the
was available only after 1946 groupig

AW the case reports i
] s orts of pattents wi
! asc TEpol s with i
:I}C(‘)eld(llOP.‘ who came up for operative tre'lrt)ﬁpm
\Clll thoroughly scrutinized and re!evar;t c“i«em
collected under the following headings : e
Age. sex. religion, ani i G
. anatomical situati
of the ulcer and blood grgz:lp Situation

3. Selection of patieats : N i
celecting  the pa'tic{nshf’g: 'm;rh;r:smem" for
have been very strict, as according ol A
“If relatively small series are 1o Beto f\!rd.l
and reported on. it would seem im OC‘()‘LGCted
limit the data 1o precise patho\ogic?dimmg 0
of a clear-cut kind, whose recogniti .FHFIYICS
10 be stundard throughout the W(;?S[:i 17 fikely

The patients attending t - ,
come from all over Bo%nk::z/ }étiéw a Y(':Osptuu
fairly represent a cross-section of t;\n Uhcncc
~cosmopolzmn population. The prege general
includes cases in which there W'aéenéﬁgcr!es
microscopic  cvidence  of peptic Tl &_ﬁ’?“c
,}\oted down by the surgeon. A t”ewu C'e ratior
\?uxwpyionc ulcers with marked fib cases of
included as chronic duocdenal ulcers mS;S e
1o abide by the above criteria. we had n order
a large number of cases. ' ad to forego

3 Selection of ¢

3 of controfs - in

( ' “tion 0 : he absenc

an ({xn’honmuw population  control cr Of

we have 1aken 1wo contro} series e
(1) 766 consecutive voluntary blood donoss
(2) 3.600 patient control series® .

The professional donors co
he pr uld not be i
pecause of a probable repetition (())f kr)jrgdblllggg

groups.
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TABLE |
- Total O \ R \B
Voluntary donors . 7(»(; - 7%9 NE | '
. - = ARN 5
Patient controls® 3600 1228 ()g% - v
e = » 1096 303
TABLE 1]
Total
number  of O A
cases ' B AR
Control Series | 7‘;7;?(,(77)«‘_7»%“351)’ T 25 :
Controt Scries 3600 1228 ;;“ =43 X
X: 51920 - 1096 an

As there i a statistically sienifican
comparisons are made in presenting the daty

L difference begw

e the two control Orles, separite

TABLE 11
Discase B Blood Group .
T Al oyl
R —— — 2 A B ap e
1. Total number of peptic uleers 150 1)0 - : ‘ k.\.
2. Chronic duodenal ulcers o 47 123 41 413
3. Duodenal perforations 49 e 74 17 5,
4. QGastric uleers o ( 40 2% 154
5. Gastric perforations 5 1) 4 5 s
6. Stomal ulcers 5 3 ' »
7. Doublc nlcers < | 3
! | 5

Only sub-hcads 1, 2 and 3 from Table 1

compared because of their small number.

are tak | . :
ship between ABO blood groups and peplic u]ccrL taken Tho consider

““h-— _
——
QHON Lo dssesy (e relation-

aton. The remain:
The remaming sub-heads hyye not been

TABLE 1v
Total Peptic Ulcers
Total E——
number of O

cases A B AR

Control | ;66 e
259 Cyae T

Observed (0) 413 150 215 235 57
X2 = 6.8052 9 123 4l

B8LOOD GROUPS IN RELATION TO PEPTIC ULCERATION

{71

TABLE V
- Total B AB
aumber of o A
cases B -
R (22 953 1096 323
IS 3600 {228 :
Controt 11 413 150 99 123 41
Observed (O)
X o 15017
TABLE VI
Chronic Duodenal Ulcers
—'—'—"_-'—'—‘——‘———— TO’.HI A B AB
number of O
cases o .
s 5 235 57
e T 259 215
) V‘ ) ‘ T 766 88 47 74 17
Controb § 246
Observed (N
X 2.7271 —
TABLE Vii
/
Total A B AB
number of O
cases o e
,W,__/w—f'“""”'—’l;s 953 1096 323
PR o "ﬂ. 3660 “q 47 74 17
Control 11 - 226 8
Obscerved (0)
TABLE VI
Duodenal perforation
— Totu A B AB
number of O
cases S _,,_#_»2?5_#-_4__*_;;_,“
,,_u—a/”"r/’l~ﬁ’~7 215
oy L 766 “33 45 40 20
Control | 154
Observed
X: 89625 - —
TABLE IX
/
Total O A B AB
number of
cascs o . —
,,,’/”'”’//7228 953 1096 323
S T 3600 19 45 40 20
Control H 154
Observed (O)
X* 390423 i
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The results were culculutc_d from CHI-
KQL': ARE probubilities table using n - gumber
of degrees of freedom 3 and P 0L Al
the .\'El'wx of x* are below the significant level
0o dic
of 11.345,

Discussion

W are not able to show ugsociulion'hcl\y‘ccn
ABO blaod groups and peptic .ulclcr;mon tat
all it exists as claimed by Aird! and Buck-
walters, Thix may probably bc due to the
small number of cases i our series.

Peptic uleeration may be more frcqucnt._in
the ~O7 group population but the severity
of the discase may not bq so much as (o egll
for surgical intervention in ali CisCo. ‘Hc",]cc
with the criterta adopted by us for inclusion
of cases. our sertes may have i bias.

Malhone and  Lahiri®  have shown iy
<O group frequency ereases its one truv‘cls
from South to Norsth in !ndlfl . us “‘f\’?%cd
to this, the ncidence  of pgpllg ukujumn
increases as one moves from North o South
mcr}thwﬁ :lmcr\cll"). These two observations
lndul".(‘f,(r;c‘c value cast a doubt on the POssi-
1tlu‘ilils!:'uiﬂ'‘prcmlcncc of peptic ulcer in - ¢y °
group Cases.

The relative group frequency of ABO bloog

in different countries is variable (o 4

groups ”‘t I(‘ extent.  Mayo® has collected day

L:()n.\ldclld "L*r the world wheremn he has showy,

from all tf)\ﬁ uency of “ O group varjes from

that mc” 'LLz]o g0 per cent in differeng papula-

4_1 per L}L{‘?:\CC it would be difficult o posiul

tions. w-u;:ms of any blood group upe
;i[;:‘ctlv}m develop peptic uleer,

ate
more

Summar,
(1 ABO bload group fre.
of peptic uleer iy studied
€2y Comparison
control series Whow
INCraase in the ing
particular  blood

faeney n 3 [SE AN

between thea md e
ed 0o sttistien )
denee af peptic
group.

fawaoy
bostmhieant
wleer many
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PRIMARY CARCINOMA

OF RIGHT ADRENAL *

(A case report)

BY

ELIZABETH THOMAS. VELLORE (S. INDIA.)

) ¢ Hospital,
. Christian MCd‘C;”.CO]\Ili%‘;-mC 4 from
I _tln,} 17()‘;xulOPSiCS wees ﬂ/L one case of
Y‘)ﬂg”:;w nd uly 1957 {‘?;:cJatdrcnu) occur
imary adenocarcimoma ot L corresponding
primary dt( series.  During él' the surgical
red dn the senieh T arred in )
o .uch Cdse R Ackcln]d .
period o \‘;VU as  quoted hy”, oma of the
biopsics. l xﬁ‘c%’c*’ of udcnoc;!éi(t)f; o 1940
~ )t} \! — AR - = ., R :
xl()i“'nn(linl( in the literature from
ddree

Case Report

S3-year
m‘/(\‘ tﬁhi\’) kospital on 27\}\1\ of severe pain ml
Niel complaint of Atlacks 0 SESE LG
k,hld 'Ll;;lzmﬂ‘mk for one yu”"cndcnwss on
the nig < oy vague i atian
palpation oved s and abdomen SAC o it
of the iu{;u-(. ““{‘ \{Zml cxuminzt_lmn shxl)‘V:_acmcm
positive sign. o ;ids and uniform cn;: reveal
dugrec ‘an”i ]wus'ti&u(i\)”-‘* d?d .n.‘ Exami-
of ,u'mt;ﬂg ) :1hc Lmﬁt‘f‘yi“g dl&'?‘l\b\:v.crc essen-
any chue as (¢ i, urine and facees lest was
nation of h‘,‘“‘“' The blood Kahn 27 mems
ti;lll}l ”C%ix;u{hc blood urca was 2 g
posihive ¢

per 100 ml,

T as  admitted
old. Englshiee Nost with the

} a localized
destroction of -awiccmd'
| his wis e
area of the right 8th yib, Tl e
" The specimen Wu?'nﬂii'fr;l S
: i a fus W
Jrowing a tus welfing
. n length 2o s castly cut v
m e iddle,  This was L‘N{\ifm'm o
b )(n‘h ywed o white, u o iy e
auife and st white. 0 |
‘Tm(u ) ‘yllr«ninu tumour ma O g
i m:l “hone and invading
ae I i
P!Jung I |
e sheets of ana-
here were shoets O L0
ﬂml% with hypcrch\mmt‘fi,i
ol and shape of nue gl.
‘ ‘ sment.
andular arrangemct
:

adenocarcinod.

X-ray showed

{irasy

Microscopic .
plastic malignant el
and sarntion mn t\!u ) N
Some arcas showed < ¢

i aplastie

Diapression = Anapla

seeondary in rib. l
attempt o

In an atteny > toc
ifes were tnvcszeg(uui.‘(wrc
Biravenous  pyclogram

Hmary. various
s primary, va
ate the primary. A
e Barium 'mm} n:ﬂ
negative. Smu

e ent, Christian Medical
Department, € hristion Med
* From the Pathology

5, S, India.
‘offege Hospital, Vellore S. Ir

kin nodules present on the thigh andd baclk
S')“-e excised. but microscopically shawe only
gg;ﬁgn keratintzing sqamous papillomata.

- -atory laporotomy was performe_d
Onmgl.zxpfl;i;:[e%)écr pl9_51. All o.rgansﬁ :}:Icnxje
A -d as far as possible. ‘vaer. mmnm 2
Pui‘p(ﬂtr dE‘" spleen, left  kidney, p:.mc;;ds.'
éii‘hl bt‘d weL! 'c(;}on. and rectum were carau?!y
,\1‘11;\.1"?(} and palpated and found norm.ﬂ:
visuahe o ‘alﬁ could not be felt as there was
Both ad“'n. {my of fat obscuring them. The
1} 1“”‘gc_'qu,‘“, was slightly displaced amervxor!y
ﬂggtiol:\:q:-kd}own but moved freely and was not
an <

entarged.

Fig. 1

NPT .
ih showing infittration by tumou
st h rib showing
Rusected 8t
£ the chest revealed no tumou:;
X-m)’n 8{znmpls 1o locate the primary were
Since afl quw

il the patient was discharged.
fruitless. the

; > patient returned to
. tater. the pa o
nonths ¢ i curmed 1o
T“'L?i!\s'i(h two Jumps l-!-'(L op}hC d e
hosp”ih §th ib on the right side. e fumps
ne l‘)-Lwnulzu: hard, “m‘whtd‘t.o.‘i o
mainf ln'utthe faroer  one mcastnccd i
- in digmeter. This was removed.
4 e ‘ o upparently cn-
ossly. the nodules were upp“).h,;‘ij irhim
Gl()\si «d and on cut section  uniformb ,
capsulated and
firm and fleshy.
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Microscopically. it showed sheets of tumour
cells with anaplasia and an n.l\.'colur pattern.
Reticulum = stain - showed reticulum around
groups of tumour cells.  This was ohviously
sccondary carctnoma.  The primary site was
stitl anknown.

The patient’s  condition dcgcriormcd, ,H°
developed a remarkable complaint of excessinve
sweating.  His clothes as well as bed linen
becume drenched with sweat and had to he
completely changed every few hours. He died
on 26th December 1951,

Autopsy

Autopsy was performed 50 hours after death
by an evisceration technique. No permission
was given to remove the brain.

The general appearance was that of a middie-
aged man with marked increase in subcutancoys
fat over the abdominal wall.  Hair distribution
showed nothing unusual. Both testes were
palpated in the scrotum and felt uniform gnd
equal with no enlargement.

The respiratory system showed no evidence
of tumour or inflummation,

The cardiovascular system showed marked
atheroma of the aorta which was most severe
in the abdominal aorta with ulceration and
caleification.  The atheroma extended into both
common iliac arteries which were seep as rigid
tubes. There was a small pateh of atheromg
in the left coronary artery aboyy 2 cm. from
its origin, but with no actyaj obstruction
The heart and other vessels showed a0 lesion. R

The alimentary system showed no

: evidenge
of tumour, stricturc or ulcer ce

from ocsophagyg

Fig. 2
Right adrenal bisected 0 show tumoyer,
of spleen showing secondary growth,

Also ige

o anus. The tiver, gall bladder,
were normal. The spleen werghed 175 gy
and on cut section showed 1wo tirm white
vound nodules cach ahout 2bem,
resembling secondary malig

Urinary  system showed  no eudence of
twmour, obstruction oy mammation m the
kidnevs, ureters or bladder. Provtate was
shightly enlarged and umform.

Adrenafs Right adrenal weiehed 25
There was Brm white round |
n th'c right adrenal
M. diameter. A g of adrenal tisaue
Wis seen attached 10 the periphery of (e
uémouri M (F1 20 Left adrenad weighed
[ gms. Cut section showed the yauud ‘prn—
portion of cortex with medulty
nodules were soop. '

and pancreas

n dumeter
abignancy.

Lms
umform moass
mcasuring 4 Y L0

No tamour

A large mass of
peritoneal lymph g
the right Kidney
cm. (Fig 3y,

ereatly  entarped  regro-
USOWas present behnd
and this measured 12 1 5
e s U was fobulared white, fleshy
dl?( UnHorm with no areas of hacmorthape of
nur(’m», Thn;’ mass was embedded in far and
not attached in Kidney or adreny)
Misroscopic Findings

4615(/1{ adrenal showed sheets of madigning
c&’,s with pleomorphism  and anaplasia.  1n
ir‘)r‘:ic\s”tl}c'rﬁ WS an actnae patiern, In other
ing‘ .irré:zut\t ls \‘\crc M columns ynd cords form-

Arosheets with pg by 1
. \ Unina (Fig. 4
1C adren; Y ¢ SIS

o !u\;i]r(:::ral’“:ij\\t‘urlu\uld be ween adiacent 1o

g wiiltrage L The sury iy g
Hrated by it e MUV Iving

l .

Q ena tiss uge R‘l\(\\\ L‘d ‘hC Usua Arrange mar
d ', \ u; l .. v wnt
of Cov ‘LX .'l”d ln\,dll”\L

b g e

Fig 3
al lymph nodes wj
Y tumoyy

Retroper;
tong }
th mlihr;umu
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Fig. 4 ) X
. bt adrenal s ing adcnocarcinoma.
Right Adn,nah:s}zmél \5 210

Left adrenal showed a normal pattern with
no tumout.
. ) |
The retroperitoneal lymph émdest i?gu:p»]\?i?}]
cnsive inflitration by a tu
showed extensive in on b r vith
an adenocarcinomatous pattern. ']ﬂ?e k]z:cl“osi);
showed some evidence of benign nephroscl thé
The liver showed marked congestion <
centre of the lTobufes with commencing n;:c;}ros
of liver cells and fatty cha]?gc ml\te}éc f;é)ﬁg}p ::a
v ed well mark
The pancreas showed wel ; .
trutiorlz in between the actni, and mdr.ty th;Cke"?le]g
hyalinized blood vessels were ‘ptlcs_cn{ The
aorta showed atheroma and calcnhcatlor’ Lo
hilar lymph nodcs, lung, prostate. sxxlwﬁ‘{')[;x
large intestines showed no significant lesion.
12
Final Diagnosis ‘ N
Primary adenocarcinoma of right ]a]dll:n‘;]l
with metastatic spread to retroperitoncal lymp
nodes. spleen and rib.
Atheroma Aorta.
Discussion ‘ .
The absence of any obvious cndocrine

b, <l JVIPES .
symptoms was striking in this cas«r.'lln :Ezlﬂ
adults endocrine symptoms of adrenal cortice

tumours often do not appear.  As this diagnosis
was not suspected hormonal excretion and the
sodium, potassium and chioride levels were
pot determined. It is well known that the
adrenal cortex influences the metabolism of
salt and water. The excessive sweating which
soaked the bed linen might possibly have been
produced in this way.

Pain is the usual symptom in cases without
hormonal changes. The pain is both abdominal
and flank, on the side affected. The deep situa-
tion of the adrenal often leads to a late diagnosis.
Cahill et al* reported one case who had loin
pain coming on in attacks lasting 4 to 5 days.
The reason for the pain may be that non-
hormonal tumours grow to a larger size since
attention is drawn to them later. A cortical
carcinoma may not produce the normal hormonal
secretion in cases where there is a degree of
anaplasia_which is incompatible with usuaj
physiological function (Goldzieher?). Six non-
hormonal cortical tumours were reviewed by
Cahill and Melicow?, four being carcinomas,
one sarcoma and one adenoma.

The spread occurs from cortical carcinoma
through the lymph as well as the blood stream.
A large retroperitoneal mass of Iymph nodes
was found in this patient extensively infiltrated
by the same type of adenocarcinoma. Lympha-
tics of the adrenals end in lymph nodes near the
origin of the cocliac artery, inferior vena cava and
In the para-aortic region above the renal pedicle.
Metastatic growths in lymph nodes are some-
times larger than the main tumour itseif as in
this case. Secondaries which were seen in the
spleen must have spread through the splenic
artery as there was other evidence of blood
spread like metastases in the ribs.

Summary

A case of primary adenocarcinoma of the
right adrenal with metastasis to rib, spleen and
retroperitoneal lymph nodes is reported. There
were no obvious endocrine symptoms. There
was only one such case out of 2,170 autopsies
performed at the Christian Medical College
Hospital. Vellore.
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CYSTOSARCOMA PHYLLOIDES AND ITS MALI

S. AGARWAL. J B SHRIVASTAV avp K

Cystosarcoma phylloides of the breast has
become a well recognised clinico-pu(]m]ogjcal
entity sinee it was first deseribed by Johannes
Muller® in 1838, when the term ™ sarcoma *
meant a fleshy mass. Lee and Pack? in 193)
reviewing  the literature  collected 105 cases
and contributed 6 cases of their own.  These
authors emphasized the greatness of size, deve-
lopment from pre-existing fibroadenomus, long
duration of symptoms with initia] pertod of
quiscence. characteristic  intracystic polypoid
exerescences composed of myxomatous stromy
and the benign nature of  these neoplasms
Oliver and Major® preferred the term '
mtracanahcular myxoma® stressing, the large
size. of the ncoplasms.  Stewart® and Treves
and Sunderland!® have laid much more stress
on the pronounced overgrowth of the connective
tissue clement rather than the size. and tumours
as small as 1 c.m. have been reported by [h{;
fatter as cystosarcoma phylloides.  Stowt? jne.
fudes within the term cystosarcoma phylloides
those fibroadenomas  which  have unuxually
cellular stroma and also those which grow with
exceptional  vigor and attain 4
although histologically  they myy
usual libroadenomatous pattern,

*Giant

targe
revead

size,
the

in view of the controversy regarding the
criteria to be adopted for inclusion of the twmours
in this group. 1t Is not always casy (o draw 4
line between the tntracanalicular fibroadenomas
and cystosarcoma phyloides. §n the prcscn}
study. thercfore, we have included all those
fibroadenomas which showed large size of the
tumours. rapid growth and pronounced celiylyr
stroma.

Contrary to the carlier belief as (o (he benign
nature of these ncoplasms._il Was noticed thy
they are not necessarily benign and 4 malignant
transformation of the tumours has beep reported
by several authors 12 78 Lot eyt g
syundertand® have concluded thar (e criteria
of malignancy in these wmours is not their great
size but the presence of stromal cellularity ang
anaplasia.  Lester and Stoutt hyve Found
these criteria as unsafe because the arey showing
the features of malignancy in some tumours
* From the Department of Pathology & Belctcrioiog)-:
Medical College, Nagpur.

ay

NANT VARIANT *

D. SHARMA. Nagpir

mkly be YEry s - .
g . Yosmall while come wirs with
dennite 1 tumon

histological evidence  aof

pudignancy
may s o R v gnanc
of '\:I}(;.\ a bemgn chinical course.  Our criteria

Nahgnant Cystosarcoma phyilndes has

:::;::in:f; S:Ln & cytological C\idcncc' or‘vnmli‘g-
clement | ¢ stroma and presence of epithetial
s e tumour mass.  Absence of
epithelial clement in such a tumour will place 1t

i the category !
*m'(h'L category of a4 well defined histalagical
entity of bregst SAFCOMN

Material ang Methads

Materiad for e
surgical specimens
ment of Pathology,
?urmg the  period
fom ISth Aprif 1949 o T4th April 1957,

Out of 13849 surgical
uring this periog 217 wer
of the breast i females.
cases showed (e type of
follow, -

i

study  consisted of  the
reeeived in he Depart-
Medical College, Nagpur.
feight vears)y  extending

spectmiens reeeived
¢ those of tumours
Analysis of these
tesion 1o be ws

Malignant tumours 171 :
() Carcinomy

167
(M Sarcoma .. . l
{e) Makignan cystosur-
coma phylloides. 3
3 N
< Benign tumours 46 :
@) Fibroadenomay, 37
(M Papilfoma !
() ('yslpxnrcom;l phyl-
loides ®
’mghps 1 cases of Cystosarcoma phylloides
;t ¢ iy mahgnant varant were avaduable for
SMucy. The histologic sections from all these

Cases were restudied, eyt and  stained  fresh
whcn rcqun'cd: Haematoxylin and cosin was
uscd'us & routine stain, The chinical data were
obtained from the original case records.

Cystosarcoma Phyllvides

: . AL the cases in
this series were see

! min females.  Such tumours
;)n lll\c‘ ‘malcs. although rare have been rt-pm'tcd
v'ym‘zcr zmdjl’ack:*‘ The age of the patients
ATIed trom 25 to 60 years.  Two of the paticnts
were bt{!()\v 30 years and (wo were past S0
years. The average age of the patients in this

TABLE No. 1

Cystosarcoma Phylloids and its Malignant Variant Clinical Features

Treat-
ment
given

Recent
Rapid
growth

Size
of
Tumour

Location
in
Breast

Skin
chan-

Lump Pain

Duration
of
Symptoms

Side
of
Lesion

Obst
History

Gynec. and

Age
(yrs.)

Case No.

Q.

S. N

J.—4

CYSTOSARCOMA PHY

25 cms. Radical Mas-
tectomy.

All quadrants,

Nil

3 months.

Left,

Married.
2 children.
Menopause.

60

54-286

1

Do.
8 months.

14 cms.

and

Upper
outer.

Ulcer

3 years.

Left.

5 children,
Menopause.

Married.

50

54-1212

12 ¢ms. Simple Mas-
tectomy.

All quadrants.

Nil

2 months,

Right.

Menopause.

Married.
4 chifdren.

50

54-1951

3

Do.

15 cms.

Do.

Nil

3 months.

Left.

Mayried.
2 children.
Married.

28

55-265

4

Do.

12 cms.

and

Upper
outer.

Fungating
growth.

2 years.

32 Right.
No pregnant.

55-1899

8

Clinical data not available

Right.

47

55-2058

6

Do.

10 cms.

All quadrants.

Nil

I month

Left,

children.

Married.
Lactating.

“

25

55-2631

7

Exciston.

and 10 cms.

Upper

Nil

6 months.

Left.

Married.

35

56-1546

8

inner.

3 children.

!

LLOIDES AND ITS MALIGNANT VARIANT

Simple Mas-

12 cms.

All quadrants.

Ulcer

months.

-

Right.

Manied.

24

51-224

i

tectomy.

No pregn.

Excision.

12 cms.

and

Lower
outer.

Fungating
growth.

2 montbhs.

Left.

Unmarried.

19

55-1721

Simple Mas-
tectomy

27 cms.

All quadrants.

Large ulcer.

4 months.

Right.

35 Married.
2 children.

55-2609-2705.

3

177
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group was 30.9 years. Left breast was nvolved ("""“‘-"l’(”/f“/“L'\' ~ The tumonrs usually consti-
in Scases and the rightin 3 cases. although one tted o Jarge maa With an uneven surface
patient (56-1546) had a small nodule in the having arene of tirm and wofy COnsisteney.
opposite breast also.  The tumour was Jocated In o of he caes the shin was imvolved show-
mn the upper and outer quudrnm n 2_CilS‘_35 and ing g large fungating c'ml‘iﬂuncr-likc mass
the upper  and inner in one. while in the Justifying “the ey (:\1<r;-(|\-<'11)'| shy Hoides.
others all the quadrants were involyed. The  The e of the tumoyrs ‘\‘n'icd‘ ﬂ"nn.l 1o to
duration of the symptoms extended from 25 ems. (he averape hcin‘u 14 cms. The
month to theee vears. A '.gmwmglump' tumours could  pe h\i\\‘c(gd with comparatise
was the usual history and pain WS present eqee Presenting eyatic ung solid arcas, their
only in 2 cascs. None of the patients EWC praportion vaning in different tumours,  The
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A Fig. 7
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s AND ITS MALIGNANT VARIANT isi

Showing squamous metaplasia of duct
epithelium,  (H. & E. X 250)

Discussion

The important point regarding cystosar-
coma phylloides is that their clinical course
and sometimes their histological structurc
suggests that they are malignant. The large
size of the tumours and the rapid growth are
often taken as evidence of malignancy and a
radical operation is therefore  undertaken.
Out of 8 cases included in the benign group
radical mastectomy was performed in 2 cases
and simple mastectomy in 4 cases.

The question s 10 which of the fibroadenomas
should be classified as cystosarcoma phylloides
is a difficult onc.  As mentioned carlier various
authors have taken different criteria. In this
serics we have included those tumours which
had a relatively large size, history of rapid
growth and pronounced cellular stroma on
histological examination. In some cases the
pscudosarcomatous arcas present difficulty in
evaluating the nature of the tumour and in
such cases it is important to study a large
number of sections to exclude any arcas of

frank malignancy.
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INVASION OF EPIDERMIS

S. AGARWAL. J. B. SHRIVA
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(A report of two cases)
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" peau d’orange’ appearance.  Axillary lymph ?'ij
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Histological examination showed an infiltrati
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Comment

Broadly speaking there are two schools of
thought regarding the origin of the Pa et?
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A K Year Thyroidee- ot Tuber-
S.No Authoris i culous Percentage
thyroid
! Coller and Huggins 1926 1.200 5 42 3
2 Rankin and Graham 1932 20.758 21 o1
1938 1.225 I :
g 0.08
1952 2114 5
- 0.09

Keanes

Case Report

A fhodu jemtle aged ShI v aom
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12 months Juration. his s\w_Hlng
RINTIISN e swelting Wi ‘\md o hay

and o el place @ ST
Mg v peisistin Adjoinng

another swa g and tus swellint
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*('\'((hvny,h].\ld and ruetures ;\mund. e .“‘“, .no

Chimcal o Jaboraton? data ol hyper ar hypo [\ln\.ll’()‘n‘

ol the Hinsoid 0 the patient. All other Lystoms @fe
Guntut.

normal.
 Pept. ol pathologds Gruntur Mcdicul Collego

Fig. |

s a healing sinus just

Phumgmp_h of the patient show
pelow e right half of the mandible and the heal
d of thyroidectomy below. Sccti:;:g

ton woun
of thyral
\CCTOSIS.

operd

surface oli definec
cfined 2 -

caseous ! ned zone of

dectomy shows W
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Investigations e
S!ood Prossure S 70 mm My e e l87
Sleeping Pube .80 i -
‘ i o 80 per nanute.
Urine © Nl % : i i
o N aboormal, In places the tubercutous lesion was notieed Lo INVO bt 2 mico-pe ical - findi
Blooad Urea 127 mgms per ce the auecle abo. (i 3) Acid fast bactl could not . Cfih’mco v fircings and ieeat-
B.M.R. R N cent. ¢ he spatted i the histological seetions., _1hc gross an ment_o a case of fpca] massive Cascous tuber-
Chalesterol : 1\)]’0 went. MHCToscopic leatures wWere typicat  of fuberculovs  culosis of the thyroid are recorded
Riood Scdim ’ 3 Mgms per cent, o |
4 Al enta-
tion e 25 mm tir )
| . - ommest Acknowledgement
Chest Xeriy C Hasi left .
it : asnness of left basal Fum | i
‘ . | o - wport. the healing
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i Jaat son it noticed bencath the ramus of the mandible W“ thank Dr. K. Gopalakrishniah Gupta
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pigh calorie dict.
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The sutures 1926.
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omy and histology
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. 4 NS . . LYo .
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seen, - Sectioned surface of zhcu::.n?‘““_‘“ fissue were i Sg7 Aty were remoyed, the sinus and operation woun 5 Frassi L. Dtsch.z, Chir. 213 41
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s wasvery firm ¢ r- . e 4. Klassen K. P. and Curtis G .
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in the tnroid inoour cae resents mofptz(y 559, 1945, - Sursey, 170552
o W ance to fibro- shoid hyperpid- .
fopicat resemblance 1o fibro-lymi fusi ){FC‘,SCN s, Lebert, H.o Die Krankheiten der Scilddruse ¢
IS . ihre Behandlung, Breslau, 1862 e and
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EARLY AMBULATION AFTER ABDOMINAL AND VAGINAL O

BY

PERATIONS

S. L. MALHOTRA, BHusavap

Early ambulation after abdominal operations
is now e¢ncouraged by many surgeons.  Maingot
(1957) allows his patients out of bed carly,
usually on the 2ndor 3rd day following operation.
At first they are helped by the nurse. stand crect
for a few minutes. breathe deeply and walk
around the bed two or three times before being
placed in a comfortable chair. in which they
remain seated for a short while before returning
to bed.

Palumbe ct al (1932) have assessed the effects
of carly ambulation on post-operative comphi-
cations in a scrics of 642 primary inguinal
hernia operations. 1t was found that where
the patients were ambulant on the first day
the complication rate was 7.2", as compared
with an incidence of 19.5 and 21.6°, for the
group of patients ambulant on the 7th and
14th post-operative days.

Wright ct al (1952) using radio-active sodium
demonstrated the marked slowing of the rate
of venous flow at the end of 10 to 12 days, in
patients confined to bed : in ambulant  cases
there was no such slowing.

Farquharson (1955) i|_1 hus Honyman Gillespie
Oration reported on 483 inguinal hermorrhaphy
opcr;mons carricd out as an out-patient pro'cc-
dure. He concluded that czu'ly_ umbulaumn
reduced the incidence of complications and
had no deleterious effects on wound healing,

The purpose of the present paper is o cmpha-
dise the advantages of carly ambulation which
although appreciated and  aceepted by many
surgcoﬁs has still not hccomc‘ the gencral
prafcticc. Patients in many teaching as well as
non-teaching  haspitals  stll continue 1o be
confined to bed after operation for & to 10 d;lys
until stitches have tjccn removed. l"zu‘quluu'son
(1955). in fact, points out that during the late
war an Army Order dc_crccd that after lllgqll)fll
heeniorrhaphy all patients must be conhn.cd
o hed for 21 days e hus although.  carly
ambulation has gained a measure Qi ucccpl;{mcc
conser ative practices \t'lll IillgCl‘. Goodall {1 )5!}
in 1 survey of the practice of 8 general h}ﬁpnul,&:
covering %36 patients concluded that m.ll’ui
ereat majority of wards studied, the nmm‘il
bmcticc Wl approvimates much more closely
o a traditional than to an carly ambulation

regime.”  In her series of 117 strgical patient
(mostly gynaccologicaly, Wiely Tl‘;il‘)lm\'u l\~
the tnteresting observation that in 2 or S u M("c(ck-
tomies. in 31 out of 3% cnl;wrrlumhics‘;‘md n

all the 3 hernia '
ll the P operations, the patie
still in bed after 10 dans, pitenty e

Materials and Methad

rchi:::\“'mlU' \('.ntcd using the carly ambulation
BIme i his appendicectomy caaes siee Sep-
lember 1955 and encouraged by he e ‘
started using this regime on | ' k
colporrhaphics and other a
sinee January 1956,

series of patients (re
since 1955,
as followy -

‘ rostlts
1 his herntorrhaphies,
| bdominal operations
Phe paper is based on his
ated on the Jwo

e e regimes
wosenies includes 248

patients

Taniy |
Bed Farly
. rest ambulation
APDCHdICCC\Om_\' Ay 84
Hcrniorrhuphy 30 LN
Herniotomy Nl ‘l 2
Hystcrcctom_\' Nol :
Perforated peptic uleer 2 4
Cacsarian section 4 5
Colporrlmph_\' 0 4
Towt 97 Y|
Total number of patients . 4%
Appcndicccmmy

The series includes 133 patients 84

| m the
ambulyny group

and Stin the bed rost group,
Pl'Cj<>pct'alli\c care and operative technique
used in both the groups was identical. There
WCTC 16 in the bed rest group and 23 in the carly
d'm‘hulzuion group on whom the interval ope-
gétnu‘)n was pcr@l\rmcd vthe rest were all cmer-
€y acutely inflammed appendin cascs,
General anaesthesia
cther was wsed in all
anaesthetist,

ciploying oxveen and
the cases by the sane

P LR
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FARLY AMBULATION

Fig. 3 v ard g .

i as in Fig. 2 on the 3rd postoperative
szsrfltrl:x to general belief, after carly removal
ctitches the skin edges do not gape. In fact the
ﬁ{;\?dc sear is trouble-free and almost invisible when

stitches are removed carly.

Fig. | .
eoe 1y 1N
v appendicecton
apl oved ot

sjsion in & BCd.
L1 the $th day

- the small |
Note t complains of

Rest patient, Sm}u
the war is hypertt (
occasional irching b

e FOM
hes were 1e ed
ophicd and patient

P

Fig. 4
al binders or corscets are used. Post-
‘nz in hernia operations and appendice-
) sterilised lint secured  with

No abdomin
2sSi
operative dres ,
I(E)mics s a smple Pdd of
strips of adhesive tape.

o haphy and
st are herniosrhaphy 4.

el & he morning ofthe
amenities of the Recrea-
4. The effect of carly
ale is incalculable.

atients on the
. two patients the lett n
, ,T?;diccctom_\' cases ns»puc,ltl;:}y 0
al S post-operative day using W;
t—iTm Room adjoning the w
' wn 2T Mo
2 o and ambulatic™ o0 their 0

Fig. 2

sear - v 3r
ous  Su emoved on the 3rd.

Note the inconspict o
! S e were T
ambulant patient | stitches wei
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Fig. 6

Removal of stitches on the 3rd day inai
may apper risky but does no harm. Figure shows 3
patient on whom hysterectomy was performed (o temoye
a0 omassive  uterus (fibroids) FINMRE WO inches abo L
the umbilicus. vThc ‘sl’iginul meision had 1o be cxt‘cnd(\-t{
apwards o deliver the big mass, Advantages cluimctl
for carly removal of ﬂ(.ltCVhC\v are that the seyr will ney
pet hypertrophic and will in fact become faint g heading
proceeds.  The reason s the absence of 4 foreign h(\d;
reaction  from  stitching  material,

Arge incision

Gastric suction through Ryle's (yhe and 50
elucose saline imrmcpous drip were used m
:umc of the cases. betore the operation where
the pube rate was above 120 pey minute or
abdominal distension was present,

The appendiy wis C\qscd n lhc.usu:ll manner
after simple ligation. The base of 1 appendix
was secured by i double 'hgzilurc and no PUrse.
srimuing has been used B any of (e cases iy
his series, For closure of the mygege

layer
s N
interrupted nylon sutures secured Jogge

ly are
employved.

Post-operative care: ASsoon g POSL-
anacsthetic vonting h”\‘\‘“nmd water g
allowed  frech. The patient 1y CNCOUrgge
to mose aboutl in hc‘d by l‘nis'(w.n efforg. This
consists I tprning from slf ¢ )It') side, drawing
up the fepes and \.u;vuilmt“”iﬁ L}l\crn.};lﬁing
deep breaths and sitbng up ed. This N
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Very important and with BIle encourarcment
EYCR A nervous patient wilf COOPCTALE s
factorily.  Op (he Shenme ot the fivat oy

6 to 8 hours after the operation 1he paticnt
Iy oencouraged out of hed g, stand bewde g
wWith  the help ot the housesuirecon H\r 1.
encouraged (o take owly 4 s Seps by ade
of the bed before rtmIn g to W ml ndh
Penuasion the  panen taalhe Colaperare.
Hg IS mstructed 1o o up o bod sty by D)
Qf?()l'l and to Passurne. Onge second o e
1.¢..20 10 24 hoyrs atter the OPStion - i
ECIs out of bhed gpg
returnimg 1o gn o
an hour ar o het’
appreciites thy relananion gnd
pain that carly QCHVITY pron o
fation breaks 1he v

frateen
walks gonnd o hetore
Sy ochar where e sbav e oy
ore hving dowa patient
hreedom tyong

Farky b
MIGous arele of (el

N NS . b pon
Muscle spasm. Oy gy Senme ot the wecond dae

e patient Walks aero e ward 110 a1
Seps) and FErns 1o casy chug tor same hme
hc(m‘c geting hack (o bed Where he g beep
Mg gboyt and  snnnp Uup o as \-\»ln}wfl
hch)rc.v On the morming ) the Hm;dl dan
ic patient goes (o the (m!d Inisted by gy :;J
‘lt[c!\dnnl. VY time he wishies 1o JANANN HH'H“

C chcouraged 1o wyli dhout tieely fram e
beginning of the rd post-operan .

: danv . and
spend as much iy

s e ikes i ihe (o I
chda spila
Reereation Room, adioming the ward 1o ihe

‘l-lflcmmm of the 3y POSEoperatine day he
L‘“ . Y °

thunu Vo ounces of bamd pananim i 1wo
spoonful dosey cvery s mmutes Fhus
C'\ oL . 0] . N

‘1 }ng‘\ a bowel aenon withour the hgud
parathn feaking o I
moved by the marng
o two ounees

bowels have not
e ot 4 day o smal) cnema
P ! OoF eheerme and 1wo ounces
OoF witer Ehen Ay

the bowcl ke
moved the patien

gven gl diet
Post-operatn e
\ seals . N . -
l'tuﬂmdy It secureq with stnps of adbesine
tape, No abdoming Binders o
are used. Bed-pan
p;mcm IS cncour
urinals and cony

corscts . e,
NEVCE fecessany s (he
;lgk‘d toy O o the fondet whese
nodes are provided

S(i(chcx nre
dth day.

removed on the cvemne of the

In the boed et NURTORTI POSL openitne

managemeny y o sibstannially ditterent {he
PRUCNt remained 4y bed tor 8 davs annl the
stitches had been Temevedwhen e was permiied
W move aboug gy bed 10 e wanted 1o e
('('(Ul'n}n the bed he Wiy pot allowed o ewert
himsclf bt wa asisted o that posinon
l)urmg‘ mMost of this penad he was Lept
Fowlers POMTONL O the fuat fwo davs after

d'v"“‘”,‘-' o simple pad of

EARLY AM

he was not allowed alzjy ffilu!g:
A e . l
ice to suck : instcad, nu
cxecept 1ce , » e
by ,-:\O;itycn immvcn?(;ﬁly(.)r lgzllsledtlty §vhen he
we atraved ] '
: after the 2t hen he
of hb'dlt?ll;/li)‘/cllvcry weak and unsteady. Dressing
invar

the operation i
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were large and had to be secured by an abdominal
binder.

Table 11 shows the incidence of comph-
cations in the two groups.

TABLE 11

Show

:no the incidence of complications in Appendicectomies
mg

-

Nature of complication

Bed Early
Rest. Ambulation
(51 patients) (84 patients)

S. No.
— 8 (15699 2 (2.38%
as colics .
G , 20 (39.01°/) Nil
stension lasting upto 3rd day ’ )
2 et hours 40 (78. 4%) 3 (3.57%)
Distension fasting upto 36 ho
3 e 23 (45.09%) Nil
: { urine
Retentiont 0 - -
4 o of urine necessitating catheterisation 6 (11.76%) Nii
\ 1
5 Reten® @15y 1 (1.19%)
«f complications |
o Chesteom? U(1.96%) 1 (1.19%)

7 Hacmulomu

o

TABLE 111

Showin

g other comparative Data in Appendicectomies

—_— Bed Early
Nature of compleer (5t pasents) (84 puients)
S. No.
e

”//:;riod of stay in the hospital in days... 15 9

| e .1iod before return to work. in days 21 12

? st hich peristaltic sounds appeared 3rd Ist

3 The day on wWhiel P . .

The day 0OF

hich the patient passed flatus on his own
T W

piae

des 80 pat .
‘l]l(él:}:ﬁa, The practice

tarted

Inguinal Her

The scrics !
for inguina!

i as 8
ambulation w

ients ated on . sS4l
ents OPEZ‘? early pre-operative  preparation and  operative

in January 1956 and technique.

relates to 38 herniorrhaphies and 2 hernio-
tomies. There has been no difference in the
carly ambulation and bed rest groups as regards
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Post-operative care
same fines as described
patients under Earlv Am
up within a few hours «

This is exactly og the :
undcf‘ appendicectomy, abenty ander Beyd Rest royme remanmng
bulition regime etting - Confined o bed fop
't the operation hilst |

the p

2 dans [he tesults m

th' Wy pp .
EFOUPY are summuaned i Lable 1V

TABLE 1v

(‘” ¥ T ( \ ons
mp] l"‘h' th( t“” g‘ ()up\ ()f ”( ma )pﬂ' t
aton

T e e -y
;~.‘\

S. No. Nature of ]
~atare of complication Bed boah
R Anbulation
- - ; SURTAS SO
1 Post-operative distension
. ~ . ) ‘1‘\ “ ‘
2 Retention of urine ' ' e
‘ﬁ o o (R U, AMERRT ARS]
: wst complications . A |
4 Scp\i\ O (:(\() o 3 H\\“‘ ‘,)
h Recurrence R o
“ \ |
0 Avcrage stay in haspitad Nl (Yo
Al 5
g x ‘.A - v o k"‘\\ ‘W 4‘|\\
7 Average period in davs before return to worl, | |
‘Or
N dass 23 dass

getting out of bed s delayed until (h
of the 3rd post-operative day. but the paticnt  period

——
\“___‘” ———ee e e

Cuesarian section. Hysterectomy, gny Pepric
Ulcer /)cilj/()/'(/li(lzz\‘ oo Inthese cases due 1o /m“ his owp clort, ;¢
length of the scar and sertousness of S other, draw
cffort,

| Cturn tram one side to the
e iness,

R up the legs, and W up by owdd
CCvening

fro . . .
m the hggmmng ot the post-aperatine

The e .
resulis e the twao groups

i,\ Cnc()l”'uﬂ(’d to move (lb()ll[ t‘l'CCl\/ in I)Cd |)\‘ SUm '
= v R ”)"H'INC(I in [ :
.lhlk‘ \Y .

TABLE v
Comparing the Results in 9 Caesarians, 4 at
. ST et
! sMerectomies apg 6 Pecforated Peptic
Ulcers ]
K
No Retention Chost
' ‘,“v' Dictension \-nmplb
Virine cations
Bed Rest Series 0 .
AR Hiy 16 ()“y,
Early Ambulation .. "
' ‘ i 708" Nil
\ '

FARLY AMBULATION A

Colporrhaphy

Most surgeons prescribe 12 to 17 days rest

in bed after colporrhaphy. Victor B(;n?}e])el
l(111957) alfowed s patients (o getlup jo1a !
l71i1“duy after perineorrhaphy, %(\)/polg e;t) Z]
- amputation of the cervix. 'r,l% o al
OIl‘)ﬁdl) [i)n (heir series of 17 su'rgnl(]:a pgt;ems
:-ou-nd that 31 out oft325bce(zilpg;rht¢;l;z3 %Otﬁ s
e S'“vl.l g(il;nnerheowriter’s series of _thctzje
OPC}‘A‘UI\L) c;'ut.ions being small is not su(xita be
vagna (p'omparison. Being encouraged by
e il‘]y tl?'u carly rising is not deleterious t1ln
e mqnlLopcrmions, he has oxll]ly ref'ee?usy
ulhﬁtrz}l'écuing up his cqlporrhg;f) %{he}:glfou;
S from -xperience of  thes
Jud_gmg ltlié)lzcr:ul‘llsllLin?prCSSion 1$ ganged ;r;;lu
patients alescence is much smoothe'r y € 1y
the convt &% it has no deleterious effect

ambulation an¢. o
on the operative Festit:

iscussion . .
l)|§§u?stl)Cl[]()d of carly ambul’at!on Ehaisl t&e;r;
fhe m for morc thaf 50 years. Em '
ractised rm"ncd carly ambulation afu?rl 9pera-
('lxqg)billl(tj\lg:‘vicws id not gain generd accep-

tions :

fance. 1944) obtained excellent heahr;g
Nelson ‘(widCﬂCC of post-oper’aéwe’ n:(t))?lllﬁrit

and l(A)“',xnchildrcn who were ma en a

cations 7l; pours followIng operation. |

within 72 (1946) published his monumenta‘
LCi(ha[l'lsf/l v ambulation and re(/jaled /)go%f'e;{ér;;;

s Lart s on 1

,1(1;111:1116'l';§’;i’;g atilac?ea series of over

fcztuc gcts his surgical patients

come round from the anaes-

work 7
in ,\‘m'g/(‘u/ /
experience O
5,000 patients. | |
qs soon as they o ound from e o
up @ Shich may be 3to fier operation
hetic W 94 hours most of themn
dof2 He records an average

: bcdgscdvf;illitlzn;lcs;pnal following interval
- 1.9 days

) cndicectomy- e 1945) recommended
1pp d Dragstedt t(hc it 1o 3rd post-

srative diy- . . N
e i bed after operations seems to be based
st in al erations s¢
R:hc following premisc ~ent
o 1) It brings comfort to the p .
(7) jt promotcs wound hc.:almg_.
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1. It is not the writer’s experience that rest
in bed brings comfort to the patient. In fact
due to the higher incidence of abdominal
distension, chest complications producing cough,
it causes more discomfort. After the first
steps have been taken on the Ist post-operative
day, the fear of pain is gone and the reflex
spasm of muscles gives way to relaxation which
the patient appreciates.

2. As regards wound healing, it is open
to question whether the healing of an operation
wound really does require rest in bed, complete
and uninterrupted. The Lancet (1951) points
out that ** the chief need in the post-operative
period is that the process of healing in recently
divided and resutured tissues shall not be
prejudiced. The arrest of capillary haemorrhage,
the sealing of spaces, the knitting of gaps by
fibroblasts and the bridging of incisions by
epithelial cells—all these require rest, complete
and uninterrupted, to the injured part, though
to that part alone. This can be attained only
by rest in bed.” Blodgett and Beattie (1946),
Burch and Bradley (1947), on the other hand,
have deduced evidence that wound healing
is actually accelerated by a reasonable degree
of activity. In the case of anastomoses in the
gut, early ambulation, by promoting the return
of normal gastro-intestinal motility, in fact,
reduces the strain on the suture line caused
by distension of the gut. In the case of fractures
it 1s well-known that early activity and weight-
bearing, as emphasised by Perkins (1946)
promote and accelerate healing.

3. Wound disruption would appear to be
the greatest fear entertained by the surgeon
as well as by the patient. In fact, our patients
had to be reassured that the stitches would not
give way by their walking about and getting
up early.

Jenkin (1937) has shown that when a wound
does disrupt the patient, with rare exceptions
is lying in bed and has usually been confined
to bed since operation for 7 to 10 days. In
the present scries there was only one instance
of wound disruption. In one patient of peptic
ulcer perforation the wound partly gave way
on the 8th day and this patient was treated
with complete bed rest in Fowler’s position.

Advantages of early ambulation

1. The lower incidence of post-operative
complications. A study of table two and four
brings out this point. Churchill and McNeil
(1927) showed that when patients are confined
to bed after upper abdominal operations the
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vital capacity {alls progressively until the 4th
or Sth day. M. howeser. the patient becomes
ambulant within 24 houps., lowering of the
diaphragm and muscular activity continue

h X to
promote full acration of the lungs.

In the Iving down position coughing is diffi-
cult so that mucus may colleet and atelectasis
ensuce. . Coughing causes much pain and in
our ambulant patients its incidence was negli-
gible as compared to patients not made ambulant
carly.

Although rares restin bed  also causes
considerable slowing of the venous blood-flow
and thus favours the onset of thrombosis or
embolism in the pulmonary circulation.

and abdominal (/i.\‘ivn.\"ion.~E;u‘ly ambulation
promotes the return of normal gastro-intestinal
activity. I our cases intestinal activity judged
by the appearance of hm\cl_ sounds returned
on the Ist to 2nd day enabling the patient to
piss flatus  whereas lﬂﬂ those  patients kcpt
contined to bed 1t ook 3o 4 dz\y:s. Ah.dom'mz.ll
distension which causes llltlcll)d!stl'css 18 climi-
nated by carly ;mwbulumm: Patients not made
ambulant. complained Olf d'\‘(cm'fm tll the
:1111 day until an cnema had been given,

s The earlior renun of normal A/'u‘ncliun

e bladder and powel. -"NOHLD. of our
of iht tients needed  catheterisation or
ambulant patie! Ahility to pass urine.  Passing
C”,”’P'i””_Tf‘h‘\itn",”:;m\ n'in bed is not only difficult
urine while h anent is not used to that, but it is
because the P‘”“'; , causes reflex inhibition.
cmbill"u“”,]g ;1::(“;“”\ have always ;}pprc‘ci‘u}cd
Our ambulant AL R '1”0\\Cd up for passing
the privilege of hcll?; ;n or the use of Doryl
urine. and catheternatic

| cessdry -
not found  necessan

2. The lower incidence of nausea, vomiting

we The cifeet of carly
4 Paticur’s Morale—"1 s morale s in-
: ! . yatie! :
: lation on  the | Ake over the manage-
S'?l]&}')\tl['\hlc He is happy to l‘lk.k‘,:)c not to‘suﬁ'cr
H « . ¥
ment of s own PL‘['\UHJI h'\:--l(k'rist'd or of USing
the discomtort ot being L‘;l.lhk ;{Gmn cquipped
bed-pan I he Recreation i, and a carrom
a bed-pan. : cards. @ !
with hooks. and pl;l}ﬂ;g L‘”i(n:pm'“‘”‘ part in
Jdocte faved an atients, for
hoard, cte. has Pl . yar  pd o dor
burlding up confidence lmhi(\ fellow patients,
) . owih . om ]\(;',
. e patticrpatos — < completely
l“lhutl""l:n}- of heme an imvahd
] Ie] = .

dispetled and early

rleveence
of conpafeset advantages,

- ot {
N tooclorarion Py oS

. )
Foturs to e h Phis has

By carly ambulation
strength and
than his fellow
to bed.

the patient quickly gains
able to return o work” carlier
patient who was kept confined

Summary

L Early
of complic
and accele

ambulation reduces the incidence
ations, uphifis the patient’s morale,
rates his recovery,

2. Reference has been made to 151 patients
who were made ambulant within a few hours
after recovery from anaesthesia, - Comparison
has been made with 97 cises of patients treated
on the traditional regime of bed rest,

3. Early ambulation has  no deleterious
effects on wound healing and has also been
most satisfactorily  utilised in colporrhaphics
and  herniorrhaphics  without any sk of
recurrence,
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TABLE Il
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Fig. 8 . '
Case 2. Radiogram seven months after operation,
' ) Healing appears complete
Comments

The history of both these cases followed
the classical patiern off vague trauma several
m(m;hs before the swelling and pain were
noticed.

Radiotogical Features ‘

Radiograms of both cases had several of th.c
well-known - charactensties Qf (I.III\ l.tutn(‘nud.
The lesion starts at the ‘cplphysl:{l Ims dﬂn
spreads into the cplphys\s or .d!dplysls.ﬂ ‘
omprises an area nf bony ;ib}(»lptlnq, The
; -der of the defect is usually irregular. The
lhc(:;((m in the calcancus however showed ‘wcl(
fined  borders. Trregular motthing  duc .1_0
d:]‘i‘(‘x]\:m\iun is o very amportant  diagnostic
i d >

feature. and has been stressed by both Fwing
and  Lichtenstin®. - Howeer, because of the
rarity of such lesions in the calcancus,  the
correct  diagnosis was  nat thought  of  pre-
operatively, the calcified arcus being mistaken
for sequestrum.  The hreaking through of the
lesion beyond the cortical bone may at firot
suggest malignancy. 1t is however wel| Anown
Lo occur in these tumours.
showed all these  classical
main feature of differentiation
lumours is the absence of
bone with a trabecyl
of calcification

The second case
characters.  The
from giant cell
axpansion of the
ar pattern and the presence
in the tumour.

Treatment

Curcttage wlone or combined wih packing
the cavity with bone chips has proved adequate
in all cases. Recurrence iy unlikely 1o oecur
These tumours do nog require wradiation,
In fact Lichtenstin® states that heavy irradiation
may lead to the onset of 4 mabignant chondro-
myxosarcoma,

In both the ¢

ases presented here, although
recent the lesion appears o hane hegled up.
Recurrence iy unlikely to

oceur,
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A CASE OF MELORHEOSTOSIS LERI

BY

K. S. BOSE. CALCUTTA

i is a very rare condltlxi(l)(r;
. is occurs
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o Igngitudmal axis o
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b Fairbank }9513' ?)‘L?g;:ish(:d that of Eckles

Lert :
whi voarn
in which onc af

and 1956). Thompson et al (41951),
gl!rges\i:th;::?k (1953), near about 40 case lep'(]){]t:
have been published in World Literature. he
finding of such a rare case in a young g_ln_
where  both inferior extremities '\fvire 1‘S
volved is worth reporting. This casc  wa
followed for 4 years and was found to progress
gradually.

Case Report

A.R.G.—Aged 19 attended Ort‘??gggdncm?;cgg;;?\‘?;tg
ical C tta in Marc w aints
Medica! Sr?c]‘llesg!eiifggslguof both feet with gradqallons’eF.
9% pame ast history of enteric fever at age of 1 ’yeh%,csl
She ga\:g% pain and deformity of foot. Shc 'dd
followe tyattacks of Chicken-pox, Pneumonia dqd
SUbsequn On examination she was of average‘{aul‘
Choler«:.idon looking her age. Nothing abnor)md wa:
und nudr in her general examination. On local exam :
dotoers B'l[ateral Stiff flat foot were noted, stiffness of
n_auonf |t was more marked. Bony tender.ness was
right O?nkle ‘movements were present but fmvcrsnon,
absent, and abduction movements of .oot’ ’w‘e.re
eversion Skin was not healthy and Mctatfnslol-
limited. al and inter-phalangeal joints were normal.
ph?mn,ge]‘; revealed the condition as Me(qr.hcos‘to_sls.
Sknagmpd_){ n affected both inferior extremities, srfmg,
The cor} {tllO bénes ribs and pelvis were not affecte :
skull, fdctl)? o piCEUfe was normal, Serological ‘teﬁtl o
gougnam Onegagive and urine analysis was normal.
00 S ’

inically and Radiologically
lowed up clinically and dlogica
Thle caie “gzxsrsfozlmd it was found that the Londt'"”boin
for letzsstsed }t/)ut without limitati?n of r[’x;ove(r:‘rnﬁ;usf;)oumg
D o iffness of both feet. er
joins excegéoi;;gnpalins which responded t'0. é\spnsxglé
wz;§cy8§éioand other analgesics when required.
safi S
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