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SURGICAL TREATMENT OF BRONCHIECTASIS =
{A report on 50 consecutive cases)

by YUDHVEER SACHDEVA, R. L. MANCHANDA, K. C. SARONWALA
and J. R. TALWAR, Amritsar.}

Surgery has established itself as a radical
cure for many of the chest diseases.
Bronchiectasis is one of them. Extirpation
of the involved portions of the lungs and
leaving behind enough healthy tissue to
carry on the normal function of the body
cures the patient of troublesome cough and
stinking sputum and gives him a new lease
of life. While conservative treatment alle-
viates the more distressing symptoms and
perhaps prolongs life, in many instances it
must be emphasized that a prospect of
complete cure can be offered only to those
patients in whom the diseased area of the
Jung has been successfully resected. Many
studies particularly those of Roles an@
Todd?, Perry and King” and Bradshaw et al?
leave no doubt that the prognosis of bron-
chiectasis without surgical treatment is
poor indeed.

The object of this paper is to report our
method in dealing with cases of bronchi-
ectasis by operation, (pneumonectiomy,
Jobectomy or segmental resection}—and to
agsess the results with particular re:ference
to post-operative morbidity. mortality and
follow up studies,

ParT I — MATERIAL AND METHODS

The material covers all cases of bronchi-
ectasis which have been operated upon
during the last five years since the start of
thoracic surgery in the department of
Clinical Surgery, Medical College, Amrit-
sar. It represents the results of team work.

* Paper read at the 17th Annual Conferen.ce of
the Association of Surgeons of India at
Amritsar, Dec. 1855.

+Frem the Department of Clinical Surgery,
Medical College, Amritsar.

This consists of 50 consecutive resections
for bronchiectasis. Most of the patients
have been referred to us from the medicaj
unit of this hospital. Suitable cases are
selected out of a large number of patients
attending the chest clinic. However, some
patients are also referred to us by physi-
cians from outside Amritsar,

Age and Ser:

Table I shows the age groups. The
youngest patient in the series was 5 years
old and the oldest 49 years. Majority of
the patients were between 10—30 vears of
age at the time of admission.

Out of 50 patients, 41 were males and 9
females. Chesterman’® reports 114 cases of
bronchiectasis out of which 66 were males
and 48 females while Lindskog and Hub-
bell® report 213 cases out of which 124
were males and 91 females.

TABLE 1
AGE OF PATIENTS

At anset At admission

Age i 3
ge In year No of cases No. of cases

00—~ 10 23 3

10 — 20 15 18

20 — 30 B 29

30— 4) 2 [

40 ~ 30 2 3
Causation :

A detailed examination of case records
and operation notes of patients revealed a
few important findings. As to how far
these are related to pathogenesis of the
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disease is difficult to assess. Table No. II
shows the various factors noticed,

TARLE 11
SHOWING PATHOGENESIS

i. Pneumonia (Lobar and broncho)

In childhood 19

A few years ago (in adult age) 3
it. Whooping cough (in )

infancy and childhoodj { Complicated with 3
iii, Chicken pox (in child. .

hood) Broncho pneumonia 1

Buliet: Probably aspirated
but no history available

iv. Foreign body - 2 gram seed - coughed outs 2
later

v. Insidious onset without any obvicus cause
{Having started with cough and expectora-
tion, preceded occassionally by fever or
upper respiratory) 19

vi. Lung abscess 2

vii  Hydatid eyst 1

Segmental distribution of bronchiectasis

Betts! observes that bronchiectasis tends
to be found in a certain bronchial pattern.
According te him, the most commonly
involved are the basal segments of the
lower lobe, left more than the right, then
the lingula of left upper lobe and the
middle lobe.

Segmental distribution of bronchiec_tgsis
presented in table IIl is based on a chtlpal
review of the bronchograms and operative

findings.
TasLe 1II

SHOWING SEGMENTAL DISTRIBUTION
OF BRONCHIECTASIS

ight Lun, Left Lung
R]g[..obes g Lobes
Upper : Apical 3 Upper: Api_copos- b
Anterior 3? 10 terior ]7‘- 32
Posterior 4 ) Anterior 15
Middle: Lateral 71 ,, Lingula: Superior 26)
fiddie M?adiai T 14 Inferiar 30) &9
Lower: Superior 7 | Lower: Superior 31 J
Medial ki Antero-
Anterior 7 33 medial 36 -143
Lateral 7 Lateral :m.|
Posterior 7 | Posterior 38
Total 59 234

In this series out of the 293 segments in-
volved, 234 segments were on the left side
out of which 143 segments were in the left
lower lobe. Involvement of lingular seg-
ments alone or in combination with other
segments stands second in this list. Supe-
rior segment of the lower lobe was diseased
in majority of cases in which the lower
lobe was involved,

In the series presented by Lindskog and
Hubbel5_ superior segment was free of
disease in majority of cases,

Pre-operative management :

_Many of our patients were young, fairly
vigorous individuals who nevertheless had
distressing, disagreeable symptoms ; but off
and_on there was a patient who came in 3
moribund  state  because of attacks of

pneumonitis or development of secondary
abscesses,

All the patients were put on a striet
regime of postural drainage, controlled
respiratory exercises and high protein diet
for at least two weeks before being sub-
]ec’ge@ to operative treatment. [n some
antibiotics were given after sensitivit\:
tests of the bacterial flora of the sputum
had been made. It was sometimes remark-
able to see a Patient who came in a miser-
able state, having been reduced to skin and
bones and coughing incessantly, becoming

a vigorous individual with the aid of these
methods,

Ex_?ery tase was examined by the EN.T
specialist for sepsis, No attempt was made
to eradicate the same before undertakings
operation except when there was gross
infection, the aim being to establish a clear
alr-way.

Bronchography :

Selection of bronchiectatic patients for
surgical treatment can be done only on the
basis of complete and adequate broncho-
graphic studies.  Although it is frequently
possible 1o prediet on plain roentgenograms
of th_e chest that certain lohes are bronchi-
ectatic. yet one cannot be certain which
lobes or segments are not affected except
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by complete mapping of the bronchial tree
with radio-opagque medium. It is more im-
portant to outline the uninvolved portions
than the involved ones.

Technigue :

Bronchography was done under topical
anaesthesia by instilling  radio-opaque
jodine solution through a Magill's endo-
tracheal tube introduced under direct

vision.

Usually one lung at a time was outlined,
but in some of the cases both sides were
outlined in one sitting. Metras catheters
were used only when a single lobe was to

be outlined.

In this series lipoidal has been gsed in 33
and Iodouron B in 2 and Dionosil (Aque-

ous) in 15 cases.

In order to determine the operative risk
and ultimate prognosis we have not been
able to undertake elaborate lung func_tlon
studies, but have depended upon estima-
tion of vital capacity, breath holding time
and exercise tolerance index. In older
individuals cardiovascular system had been
properly investigated.

Operative procedure :

In our series we have throughout fol-
lowed the technique advocated by 'Over-
holtt. On the day of operation equy in the
morning postural drainage is cal"rled out to
make the patient as dry as possible.

Intratracheal intubation in these cases is
done under topical anaesthesia which helps
in removing the secretions from_ the‘brm?-
chi. The co-operation of the patient is uti-
lized for putting him in prone position. The
head and chest of thg patient rests on an
improvised stand while the j_Je]ws is sup-
ported on an ordinary operation tab‘le. In
our later operations we have supporied tha
and pelvis separately on rubber

chest operation table

cushion pillows on the
without using a stand.

TABLE IV
TYPES OF OPERATIONS DONE

Right Left
Pneunonectomy 3 13
Lobectomy - Upper
lobe 1 2
Middle
lobe 3 Lingula 2
Lower
lobe 4 11
Lower iobe plus
Iingula 9
Basal segment plus
lingula 1
Basal segments only 2
Total 11 40

(done on 50 patients)

One patient was opera-
ted on, twice,

Out of 51 resections, 40 were done on the
left lung and 11 on the right one. Left
lower lobe alone was involved in 11 cases
and lower lobe with lingula in 9 cases. In
one case lingula and basal segments were
resected, the superior segment of the lower
lobe was healthy.

In one case bronchiectasis was found in a
sequestrated portion of lung comprising
basal segments only.

There were a few cases in our series
where the lung was practically free of
adhesions except in a small segment, while
on the other hand in some cases the adhe-
sions were so thick and firm that we had to
spend a lot of time in separation of adhe-
sions alone and some of them were so vas-
cular that there was profuse bleeding.
Thick adhesions were met with in cases
where there had been secondary ahscesses
on bronchiectatic lesions. It has been
observed that even where there were dense
adhesions, mediastinal surface was com-
paratively free. In two patients after the
separation of lung, the patients’ condition
did not allow any further progress of the
operation and it had to be abandoned.
Suhbsequently after four days the chest was
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again opened and the rest of the operative
procedure carried out without much diffi-
culty. These patients did remarkably well
in the second post-operative period.

The lung is palpated thoroughly to find
out the involved areas. Pilcher® lays stress
on palpation of the lung and points out its
great value on recognition of diseased seg-
ments which has sometimes revealed small
segments of disease not outlined on the
bronchogram. We are in {ull agreement
with him.

It may be worthwhile mentioning here
that majority of patients of the present
series were “ wet”, and a large quantity of
secretion had to be evacuated by the anaes-
thesiologist. We feel that prone position
iz a real help in the management of these
patients.

The bronchial closure was done in all
operations with interrupted cotton and the
stump was covered with a flap of pleura in
14 cases only,

Part II — COMPLICATIONS AND
ResuLTs OF THERAPY

The following sections will be concerned
with the incidence of various post-operative
complications and their aetiology, operative
mortality, late results of surgery and re-
habilitation of these patients.

Post-operative management and complica-
tions :

In the post-operative care same measures
are undertaken as after any major surgical
procedure under general inhalation anaes-
thesia.

There are two problems, the one of keep-
ing the air passages clear and the other of
obliteration of the space created by exci-
sion of lung tissue.

The first is achieved by making the
patient cough out the secretions. Because
of pain the patients are very reluctant to
cough but with encouragement, and assist-
ing the patients by keeping light pressure
on the operated area the sputum can be
delivered out and passages kept clear,

Bronchoscopy may be needed to aspirate
the secretions if the above mentioned mea-
sures fail, tracheotomy may have to be
resorted to in desperate cases. We had to
resort to bronchoscopic aspiration in only

one case, In no case was tracheotomy
done.

Complications :

_ Shock : Operative shock was encountered
in three patients of this series. In each
}here was a different causative factor which
is being briefly discussed.

In patient (G.S, 4) the causative factor
was the Thomson endobronchial blocker
which got displaced and blocked the tra-
chea.resu]ting in cyanosis with consequent
anoxia and shock. The removal of the
blocker did not improve the patient enough
to continue the operation, hence the chest
was closed. In this case pulmonary arlel:_,'
hgd b-een already ligated before this com.
plication occurred but the Pulmonary vein
and bronchial arteries were still intact.
After closure of the chest wound and with
further resuscitative measures the patient
Improved and was sent to the wards. He
was operated upon four days later and this
time the operation was completed without

any incident and the patient made an un-
eventful recovery.

In the second patient {T.R. 32) in whom
pneumonectomy had to be done, the systo-
lic blood pressure fell to 70 mm. There
was a fairly large amount of blood lost
owing to very dense adhesions. Inspite of
the resuscitative measures and stoppage o
the operation for about half an hour the
condition of the patient did not improve
and_ ultimately the chest was closed with
drainage tube. This patient was operated

upon four days later and pPneumonectomy
was completed. )

' In the third patient {B.S.3) the opera-
tive shock was of a transitory nature when
thg hilum of the lung was being dissected
This was most likely due to vagal reflex.
The cqndition of the patient improved with
resuscilative measures when lower lobe

lobectomy was completed. This was one
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of our earlier cases in this series and sm}r):e
then procaine is given intravenously at’t 3
time of this procedure whenever req}t:we
and there has been no trouble since then.

Incidentally the first two cases mentioned
above clearly point out the af_:lvantagei1 oif a
two stage operation, when it is tl_mug t in-
advisable to continue the operation. Per-
sisting in efforts to finish the operatlop at
the same sitting might result in a disas-

trous consequence.

Haemorrhage :

Usually there is some trickle of blood
from the drainage tubes for a fe\:v hours
after lobectomy or segmental resection. Tl'%e
usual collection in the drainage bottles is
200-300 c.cs. which is replaced.' However,
in one of our patients in this series (J.5.28)
there was massive loss of biood from the
drainage tube in the immediate post-ope-
rative period. Within a short time the
drainage bottle got filled and blood pres-
sure fell to 85 60 mm. and pulse rate rose
to 140 per minute. This blood loss was
combated with transfusion and 4200 c.c. of
blood was given to the patient W:hl(!h was
run partly under pressure. Bleeding conti-
nued nearly for 20 hours although after
eight hours the loss of blood became very
much less and a total of 1875 c.c. of blood
was lost in the drainage bottles. The only
possible explanation in retrospect that wg
can put forth is that the bleeding occurre
from the intercostal. vessel which got
injured during insertion of the postentml'
drainage tube through the 'Intgzsﬂsa
space. This has come to our mind m,-ausg
in one of the later cases W€ hd1s.';)1\'z3:§d
rather profuse bleeding from b; e : L ired
intercostal vessel while the tube was being
inserted, which was, however, Caug

time and ligated.

Consolidation of Lung :

Consolidation of the lung of the sgmri
side was noticed in one case. The patient
(S.S.24) developed signs of cor}sohdatl%n
in the right upper lobe after middle lobe
lobectomy which also cleared up with anti-
biotics. The patient however, reported for

follow up on many occasions and com-
plained of some residual cough with expec-
toration and bronchography done later
showed eystic cavities in the posterior seg-
ment of the upper lobe. He has been re-
operated on and diseased portions removed.

Hyperpyrexia ;

Three of our patients developed high
temperature of over 104°F in the post-
operative period, one (S.24) eight hours
after, the second (M.5.33) seventeen hours
after and the third (J.K.27) fifteen hours
after the operation. The total white cell
counts in these cases were within normal
limits. This hyperpyrexia was controlled
by hydrotherapy. These hyperpyrexia cases
occurred during the summer months and
now we keep these patients in an air con-
ditioned room in the post-operative period.

Atelactasis :

In the post-operative period lobar atelac-
tasis was detected in one case on the same
side. The patient (D.L.S.14) developed
dyspnoea and the breath sounds were dis-
tant. The patient was made to cough and
Haight’s* method of aspiration was used.

Mental symptoms :

One patient (1. D.6) developed mental
symptoms in the immediate post-operative
period. The symptoms abated in a couple
of weeks and he became normal. No defi-
nite cause could be ascribed for this com-
plication.

Empyema and Broncho-pleural fistula :

In three of these cases there was a bron-
cho-pleural fistula.  All these cases were
cured after drainage. In one case post-
pneumonectomy thoracoplasty was also
done.

Acute dilatation of stomach :

This was noticed in one patient (K. C., 9)
in whom the left basal segments were
removed. A Ryle's tube was introduced
and 3 pints of brownish fluid as well as
large quantity of air was aspirated. The
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condition of the patient improved and the
gastric suction was continued for 24 hours
through the indwelling tube. Further post-
aperative period was uneventful.

Oedema Lung :

Marked oedema lung with consequent
dyspnoea was noticed in one case (I.S.37).
It was frequent and recurrent, patient
being relieved for 8-10 hours after injection
of atropine, oxygen inhalation and aided
cough which brought out large guantity of
frothy sputum. This state of affairs lasted
for 5 days, when the symptoms abated. In
three other patients (1.D.6), (P.C.9) and
(J.K.21) moderate degree of ocedema of
the lungs was also naticed but was con-
trolled easily with the same measures.

Embolism :

One patient (G.S.12) was found to have
developed left homonymous hemianopia.
This obviously resulted from an embolus
which settled in the occipital region of the
brain during the operative procedure.
There was no improvement in his condi-

tion,

Results :

These cases are presented mnot for com-
parison with a larger and better series of
others previously reported in the litera-
ture. We simply want to record our
experience during the early period of deve-
lopment of this speciality in our depart-
ment and to point out the difficulties and
complications that were encountered.

The first pulmoenary resection of this
series was undertaken on 28th October,
1949 and since then we have been doing
these cases in larger numbers. Luckily the
operative mortality in our series has been
nil. No doubt there has been no mortality,
but the morbidity and hospital stay has
been unusually prolonged in some of the
cases. The main reason for this has been
the run down condition of the patients who
were eccnomically very low and who had
suffered from toxaemia and symptoms for
a very long period. It takes quite a long

time to make them fit f ion; i

some cases the patients h?;reofel:l:minn’ tl'lln
war_ds for a couple of months before bei ¢
subjected to operation, Inspite of etlllllg
h'andxcap the patients have stood the o N
tion very well after proper improvemel::r?l;

their health by physio
-t
nourishment, Y herapy and proper

1h_at physiotherapy was started from the
thx;d day of the operation and continued
unt¥] d_lscharge from the hospital.  In th
beginning corrective posture ig rﬁaintain ;
or the posture is corrected in the bed ed
ater on arm exercises are alsg given '?‘?1
patients had full movement of their.uppei

extremity at the time :
the hospital. of discharge from

Follow up :

All the cases have be _
our follow up clinic, followed up in

TABLE v
PERIOD OF FOLLOW up
Period for which followed X
et - Number
Far 6 years .
For 4 years :
For 3 years :
For 2 years "
For 1 year "
Below one year 13
4
Total 50
TABLE V]
LATE RESULTS oOF TREATMENT
Late Results .
1. Asymptomatic 40
2. Syptoms persisting 5
3. Deaths .
4. Untraceable 3

e

Chestermann? believey that (he

cause of late po major

st-operative morbidity s
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spread of bronchiectasis to new areas of the
lung. This, in his opinion, is more usual
on the operated side but it may occur on
the opposite side or both sides. In his
series of 105 patients operated upon, bron-
chiectasis has recurred in 10 cases. In this
series there is one instance where spread
occurred to right upper lobe after middle
lobe lobectomy. The cause was pneumo-
nitis in the post-operative period.

Rosemond et all® report persistance of
cough in 41 cases in a series of 159 opera-
ted on for bronchiectasis. In all such cases
residual pulmonary disease was the causa-
tive factor. In this series 5 cases are still
complaining of cough with expectoration.

One (I.D.6) died 1} years after pneumo-
nectomy due to lobar pneumonia. This was
confirmed on post mortem examination.
The second (K.R.16) died 14 years after
right pneumonectomy. The third (K.P.5.37)
died suddenly 6 months after a left lower
lobe lobectomy. The deaths in these cases
do not seem to be related to the operation,

Rehabilitation -

Rehabilitation is still a major problem of
our couniry which requires a great deal of
effort. Struggle for existence is very acute
and it is extremely difficult for people who
are handicapped to adjust themselves in
the present set up. There are no special

TABLE VII
SYMPTOMS PERSISTING
Name Symptoms Cause Remarks
T i Minimal bronchiectasis on the con-
.. O.F.2 Stight Cough tralateral side.
2, G.S.12 Slight Cough do.

3 S5.5.23 Cough with expectora-
tion uplo 14 oz. daily

Cough & Expectara-
tion

Cough with expectora-
tion present

Disease in the left upper lobe.

Spread of disease to upper lobe Operated on again
after middle lobe lobectomy

and Right upper
lobe lobectomy
done

Advised aperation

Disease on the contralateral side

scar was seen In
itching and pain
Superﬁcial X-ray
and

Keloid formation in
G cases who had some
over the operation scar. L
exposure made them asymptomatic,
scars became thin and supple.

At the time of discharge and at ﬁu!:)se-
¢ {ollow up examinations. no o v1ou?
mity was detected_ in any o
deed it is gratifymg to note
still maintaining their
thing exercises after a

fter the operation.

quen
postural defort
the cases. In
1hat the patients are
habit of taking brea
japse of 3-4 years a . '
.« the later deaths in this

Tl e S};?'\:St}tlree patients who died

jes. There 1
ge:;:et)iths to 14 years after the operation.

TaBLE VIII

LATE DEATHS
{UNRELATED TO OPERAT)

Period
Name (After Cause
operation)
1.D.s 114 years Lobar pneumonia on the

other side as revealed on
post-tuortem examination,

K.R.16 154 years  Died suddenly while work-
ing. He was asympto-
matic upto that time,

K. P S 8 months Died suddenly. He was
16 asymptomatic  till  his
death.
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jobs where handicapped individuals can
get fruitful occupations.

An attempt is made here to brir}g out the
various ways in which those patients who
were leading a miserable life and were very
severely handicapped got . themselves re-
habilitated after the operation.

There was no problem for ‘women be-
cause they got adjusted to their h_ome life
after operation, having been_ relieved of
stinking sputum and cough with recurrent
attacks of fever.

As regards men, most of_ them rgturned
to their previous occupations while the
rest changed their profession. There are
6 men who are in active Government ser-
vice who had come on leave for the_ opera-
tion and have rejoimed and are doing full
work.  They report that now they havet
not to go on leave frequently_ because of
their illness and have got adms‘igd very
well. Two of this series are police con-
stables and have rejome_d and hare nou:
leading the strenuous life wit ouht any
difficulty. There are six far'mers.w oFare
doing their work to their satisfaction, oug
of the present series are shop-keepefrs“.hal’;n
have taken to their work. Om.feﬂ;)t new
when interrogated, informed us ri t (;1 v
he is earning twice as_much ast:\ aho ;
used to do before being a pe ytesd 1;1,)
keeper, his work was often interrup < no),t
bouts of fever and coqgh and 1}119 cou n
iift heavy weights, while now e_ca? }i:d i
carry a maund load. This patien
left pneumonectomy.

One case of this series is worl(;lng ﬁsi:
domestic servant anfd 318: ;Slt'}\lrgmwe L n
(¢}
tgiie::?n};-l.g) O\I:rfm had le_ft pneumhone_,-c_
fomy has been employec} in _then 51 g:f;;
therapy department pf this umtr? 4 Jetes
the physiotherapy sister 1n ca ﬁoys out

her work. There are nine young

-

girls in the series who have taken to their
studies,

SuMMmagy

A report on 50 consecutive surgically

treated patients of bronchiectasis is pre-
sented,

The important causative
cases are described.

Pre-operative management of these cases
is given, with an account of the method of
bronchography followed in our unit.

factors in these

+

The operative procedure followed in
these cases is described. All the cases
were operated on in the face down position
and inspite of the fact that some patients
were very ‘wet ' there was no difficulty in
dealing with the secretions by the Anaes-

thesiologist. Two Patients were operated
On in two stages with very satisfactory end
results,

The operative mortalily in
nil.  The complications met
cases, have been : shock

massive haemorrhage in on
of the lung in one case,

three, atelactasis in one, ac
the stomach in one,
region of the brain
and branchopleural

this serjes is
with in these
in three cases,
e, consolidation
hyperpyrexia in
ute dilatation of
embolism in oceipital
In one and empyema
fistula in four cases,
Tollow up study
attempt has heen made
about rehabilitation of t

is presented and
to give some facts
hese cases,
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TabBLE [X

Present
. Lobes or Date of lications Clinical
Case Lobes or segments operation Complica aimica
No. siiﬁﬁizﬁi removed : B
Name
o - i Untraceable
75 Left lower [obe Left lower lobe 28—10—49 Nit
1. .S
g —3 Nil Symptoms
Right lower lobe Right lower lobe 24— 1—31 persisting
% OA; anfl anterior seg-
- ment left lower
o 5 [ hock Untraceable
— 5—5l Operative shoc
Left lower lobe 4— 5 e g
3. B.S. Leftlowerlobe resuscitate 8 months
ig |
i tomatic
—11-=51 QOperative shoek, Asymp
§. Left lower lobe Left lower lobe 2—11 O ey o
G stage
il Asymptomatic
Left lower lobe "Left lower lobe 9—11—-51 Ni
5 J K |
’ p z mental Later died of
I r lobe Left upper lobe 14— 252 Became preumonia . on
o b Lefrumeerio contralateral side
20 -
— 3—4 Nil Asymptomatic
L. Middle lobe Middle lobe 16— 3—42
. G.L. ! .
7 # 2Fue J—52 Nil Asymptomatic
Left lung E
4. S, K. ZLeftlung |
N ft 1 lobe 12— 4--52 Acute Dilatation Asymptomatic
: Left tomer tomach
¥ qu.c' t‘;sf;:l !o:fgrmleonbt: Basal segments S
tragion) . ]
reauesteAe Left lung 23— 4 -52 Nil Asymptomatic
lung
0 H.L. Left |
i g P— 5—52 B.PF:* Asymptomatic
§. Leftlung Left lung ==
11. G5
* 24 — 952 Homonymous Cougtllfand sputum
12 G.S. Left lung and Left lung B Hemianopia upto I3 ounce
: 05 right lower lobe
% { Pgosteriar Seg-
ment 2 Nil Asymptomatic
Left lower lobe Left lower lobe 31—1p0—5
13. S.8. e -
8 2 Atelactasis right Asympiomatic
* —11—52
Left lower lobe 7 Gope pomatic
u B LBE”.t l]zgge;le]:t‘;e {Basal segments) upper lobe N .
590 (Basa : 25 Nil symptomatic
Left lower lobe Left lower lobe 24—-12-52
5 B.R. e -
| # 31—12 52 Nil Died after one
K.R. Right lung Right fung year and 7 months
16 K.R. | '
* Left lung 14— 1—53 Nil Asymptomatic
lubg
7. A.C, Left |
1 . iddle labe 16— 1--53 Nil Asymptomatic
iddie lobe Middle lo
18 B.S. Mi
32

*B. P. F —Broncho Pleural Fistula,

2
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Case Lobes or Lobes or Date of P
No. segments segments ! P resent
Name involved removed operation Complications %,Ii“ical
tatus
19, P.C. Leftlung Left lung 23— 1-5 P
9 i Oaponary Asymptomatic
20. B K. Left lower lobe Left lower lobe 11— 253 Nil A
17 ard lingula and lingula Asymptomatic
21 J K Left lower lobe Left lower lobe 16— 2—53 Pulm
26  and lingula and lingula Oedg?r:l:ry Asymptomatic
22, C.L. Leftlung Left lun 90— 3— ;
31 € 3-53 Nil Asymptomatic
23. 5.8, Middie lobe Middle lobe 25— 3-53 Consolidati : .
35 Right upper labe Right upper lobe 18— 255 Right upapi;grllobe tse}dmrl:t_gﬁr Pt":(;ls_
spread to right a
upper lobe
24, 5.23 Left lower lobe Left lower lobe 24— 453 Hyperpyrexia Asymptomati
ic
85, 8.8, Left lower lobe Left lower lobe 27—11—~ i
a r 27—11—5% Nil Asymptomatic
24, B.R. Rightlun Right 1 —12 :
JF £ g ght lung 18—12-53 Nit Asymptomatic
27. J.K. Rightlower lobe Right lower | I— 1— .
]23 g g wer lobe 1 1—54 B.P. F. Asymptomatic
23. IS, Left lower lobe Left lower lobe 12— 2 54 Massive .
22 and lingula and lingula Haemorrhage ?rfgn.lmcl’)l?;’;;gs'sit
left upper lobe
29, H.K. Left lower lobe Left lower lobe 19— 254 Ni .
18  and tingula and lingula i Asymptomatic
30. C.L. Left lower lobe Left lower lobe 8 - 3--54 ii .
25 and tingula ? Nil Asymptomatic
31. J.L. Left lower lobe Left lower lobe 28 — 3—54 D
16  and lingula with  and lingula yspnoea Symptoms
right tower lobe presisting
32, T. OR Left lung Left lung 26— 4-51 Orerative shock Asy mptomatic
4 operated in two '
stages
33, M.S. Leftl Leftl — :
55 eft ung eft [ung 71— #—~bH4 Hyperpyrexia Asymptomatic
3L O.P. Rightl i i— 9—5 ol
- 1ght lung Right tung fi— 9—54 Nit Asymptomatic
33. D.S. i rer 1 igh d 3—10—3 vi
3 i~ Right lower lohe Right lower lobe 15—10—74 Nit Asymptomatic
36, K.P. Leftlower lobe Left lower lobe 22—10--54 Nil Dicd sudden|
3 en
S. 18 After @ month:
WHSASymptoma_
' tic upto that date
37. .5, Leftlower lob ft lower | —10—
o obe Left lower lobe 27—10—54 Qedema tuug Asymptomalic
33 K.12 Leftlung Left lung 1—11—54 Nil

Asymptomatic

*B. P. F.—Broncho Pleural Fistula,
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Lobes or Lobes or Present
(quabs‘e segments segments OE::;?JD Complications Clinical

Nam involved removed Status

3p. P.D. Left lower lobe Left lower lobe 17—11—54 Nil Asymptomatic
28

40. K.L. Leftlung Left lung 19—11—54 Nil Asymptomatic
14

41, 5.C. Lingula Lingula 1—12—54 Nil Asymptomatic
17

42. J.5. Left lower lobe Left lower lobe 8—2-—54 Nil Asymptomatic

" “'32°  and lingula and lingula

43. T.D. Left lower lobe  Left lower lobe 15—12—354 Nil Asymptomatic

© "4p  andlingula and lingula

14. PG, Leftupper Iobe Left upper lobe 14— 1--55 Nil Asymptomatic

49
45, R. R, Lingula Lingula 2— 2—55 Nil Asymptomatic
© 25
46, J.16 Left lower lobe Leit lower lobe 16— 255 Nil Asymptomatic
v and lingulu and linguwla

47. 1. W. Right lower lobe Right lower lobe 25— 3—55 Nil Asymptomatic

T2

18, K. R, Left lower lobe Left lower lobe 1— 4—355 Empyema Asymptomatic

" 16  (Basal segments)  (Basal segments)
and lingula and lingula
49. K.S. Leftlung Left lung 2—-11-55 Asymptomatic
11

50. S.£. Left lung Left lung 5—12—55 Asymptomatic
5]
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LUNG ABSCESS
by GODREJ S. KARAT and A. K. BASU, Calecytta.

Lung abscesses and their treatment have
undergone a marked change in recent
years. Firstly, reports of the last ten years
have shown a real and continued decline
in their incidence. Secondly, the trend
towards good results with conservative
treatment continues, and three factors
appear dominant in preducing this change :
the empnloyment of effective doses of chemo-
therapy and antibiotics, the intensive usa
of correct vostural drainage, and backing
it all. 2 better understanding of the patho-
genesis and selective anatomical localization
of the disease process with reference to
the surgical approach.

The impetus given by WNeuhof and his
associates in publications between 1936-1940
urging lung abscess as a surgical problem
and employing early surgical drainage con-
siderably lowered the mortality of this dis-
ease. When later, antibiotics came into
more general use, with the suppression of
many of the etiological factors giving rise
to these abscesses, their actual incidence
declined and their potentially lethal course
was dampened down sufficiently to permit
cffective localization by natural defences,
2nd where indicated, timed intervention by
the surgeon.

The factor of early diagnosis in the con-
servative treatment of these lesions seems
to have been taken for granted, perhape
because in countries more advanced than
ours, there is a general awareness of recog-
nising the disease process and submitting
it to fairly intensive antihiotic and postuyal
drainage therapy from the very start. With
the same factors operating in our country
but in a rather indifferent manner, it is
surprising there are nol many more cases
of lung abscess to treat, when we are, in a
sense, facing to-day the surgical problems
of lung abscesses that the other countries
have tackled 10-15 years ago.

It is against this background that we
have aimed to review fourteen (14) cases
of lung abscess treated at the Thoracic

¢ From the Cardiac & Thoracic Surgery Unit,
SS.K.M. Hospital, Calcutta.

Surgical Unit, Calcutta, during a peried of
two years.

In them, there is not reflected the advant-
ages of early diagnosis, nor of adequate
uhemotherapy or the effect of postural
drainage ; in fact, at the time of admission,
these cases have all been ™ chronic lung
abscesses ” to start with, and with the ex.
ception of two cases cured on conservatiye
lines, had to have surgical measures insti-
tuted for treatment,

SELECTION oF CAsEs
(1% .
What constitutes a lung abscess™ is

notorious in its confusion. For the pur-
poses of this brief paper, the argument has
been circumvented by selecting all those
cases where c¢linical and radiclogical fea-
tures have pointed to a suppurative process
in the lung. Cough with expectoration.
pain in the chest, pyrexia, dyspnoea on
exertion, previous history of a respiratory
illness or haemoptysis have all heen con-
sidered along with the radiological presen-
tations of an abscess as a localized spheri-
cal opacity, segmental consvlidation or cen-
tral cavitation with or without a fluid level.
There are ten cases of non-tubercular sup-
puration in the series. The findings of twu
tuberculous abscesses, and the inclusion of
one infected cyst and one case of abscess
following carcinoma, stresses better the
fact that “ Lung Abscess” is a general des-
criptive term more clinical than pathologi-
cal. There is only one female in the series.

TABLE 1

Nontubercular
Pyogenic
Abscesses

Tubercular
AbDscesses
Infected Cyst
Carcinomatous
Abacess

I Cuses 2 Cuases 7

9]

s ¢ Cave

7 Cured 1 Cured Died Died
1 Died 1 Died
2 Relief

{out of Hospital)
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and the cases are fairly evenly distributed
in every age-decade from 10 to 60.

ETI010GY

iry and establish a more specific etio-
logyo It.%:e following short and practical

classification was employed.

(1) Abscesses due to
Specific Pneumonias.

(2) Those due 1o '
Bronchial Occlusion.

Those following
@ Vascular Embolism.

(4) Arising after
Trawumda.

(5) Abscesses due to
Non-Specific ( aspiration)
Prenumaonia.

Patients’ histories after a month or two
of irregular pyrexia become remarkably
irdefinite, and few could give a connected
account of the onsct and duration of symp-
toms. but though all in this group had
pyrexia, pain in the chest and purulent
sputum, as often, it was usually a haemop-
tysis that brought them or t'he mgd}cal
practitioner to ask for a hospital opinion.
As such it was difficult to pin the probable
cause to the case, yet it would seem thgt
at least six of the ten were post-pneumonc.
etiologically, one was ppst—exanthgma. and
one (the only female in _the series) was
previously hospitalized w11lh pleural effu-
sion and pericarditis for which a full course
of antitubercular treatment had been given,
I.ater an acute pyegenic abscess flaved up
in the right middle lobe and she was re-
admitted, critically ill. but was saved by
external drainage verformed as a desperate
measure. Inhalational pneumonia cannot
entirely be ruled out in these cases, fog
upper respiratory infection and degta_nl ar}xl
gingival sepsis are commgn]y note 11n tl'e
ages above 30 years. Their selectwa.a ocali-
zation in this group was as follows : sxxt in
the upper lobe, postero-lat. segment,1 bwo
in the apical segment of the lower o_bes,
and one in the middle lobe. This d}llstn ‘i-
tion is eaually favourable for bot pqs};
ahscess. One case presented intially wit

preumonic and bronchial embolic forms of
dyspnoea as the main symptom for 2
months, and fever with cough for two days.
He was found to have a high eosinophil
count besides the abscess and this may
have some connection with dyspnoea being
the presenting feature in his case.

Many of these cases, on admission, had
an irregular, smouldering pyrexia, and
sometimes were markedly toxic; loss of
weight and malnutrition were noted. The
penicillin dosage given outside was invari-
ably inadequate and irregular. Some had
also been pgiven the broad spectrum anti-
biotics, and often streptomycin without
any sputum examination or control. As a
result, on admission, they were re-instated
on a proper regimen with Penieillin G erys-
talline in high doses up to 8 mega units per
dav if reguired, and gradually reduced,
with clinical improvement, to a continued
period of 2 mega units per day. Postural
drainage was insisted upon, and the usual
X-ray check on the localization and prog-
ress maintained.

The majority had a blood sedimentation
above 60 mm. per hour, with a low haemo-
glohin microcytic anaemia and a white cell-
count between 10 and 11,000, No. AF.B.
were found in any of the 10 cases in this
group by direct concentration methods.
Clubbing was a feature in most of them,
usually associated with abscesses of over
3 months’ standing. It may be noted that
one of the tubercle cases did not develop
clubbing until he developed the chronic
abscess.

A typical case in this group presented
with high temperature, profuse foul spu-
tum and pain in the right chest. His history
dated back to four months when the acute
onset lasted about a week and then sub-
sided. Intermittent pyrexia with worsen-
ing cough and sputum and deterioration in
health occurred. X-rays showed multiple
spherical abscesses that were not very thick
walled, and located in the lateral subseg-
ments of both anterior and posterior divi-
stons of the right upper lobe bronchus. The
fissure was characteristically bulged out.
Two days of intensive therapy showed
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remarkable improvement, and as this conti-
nued, we were enabled, in having a co-
operative patient, to treat him entirely
conservatively. A bronchogram at 8 weeks
showed so little bronchial abnormality that
we decided to observe him. Over the last
oleven months he has been fit and well.

Not always do we get such a happy
vesult. In case 12 a persistent productive
right upper lobe abscess with recurrent
flares necessitated a lobectorny. Post-ope-
ratively a small bronchial leak was tackled
by a rib resection with drainage and it
closed rapidly enough. He has had no fur-
ther trouble since discharge,

Carcinomatous obstruction can closely
imitate the slow growing pyogenic abscess.
The one case in our series had both clinical
and radiological features supporting the
jatter diagnosis, except, that a year ago he
had been treated and cured by radiation
therapy for a proven squamous cell carei-
noma of the left cheek., No lymphatic
metastases existed in the neck, but at
bronchoseopy the right main bronchus was
choked with growth and was obviously in-
operable. Biopsy reported a sjuamous cell
carcinoma — which prompts the interest-
ing question whether the two were inde-
pendent  or metasiatically  connected
(Fig. 1).

Strictly speaking, an infected cyst is not
a lung abscess (Fig. 2), but their clinical
features and treatment are much the same.
Case 10 showed pneumonitic changes early

in 1947 following a haemoptysis, and sub-
sequently recurrent bleeding occurred but
with no temperature, Diagnosed initially as
a lung abscess, bronchograms showed an
irregular area of broken down parenchyma
near the costophrenic angle posteriorly, fed
apparently by two bronchi from the ‘pm‘--
terior basal group. During operation for
lobectomy, considerable difficulty was en-
countered with tough adhesions and un-
lortunately owing to a vascular accident q
preumonectomy had to be done. The speci-
men showed a cyst lined with shining epi-
thelium and communicating with  the
bronchus. -

Passing now to a review of the operative
treatment and the results, it s opportune
to state with them the principles guiding
the surgical approach.

_Conservative treatment will cure a cer-
tain percentage of cases, and now-a-days
the figure is likely to be higher. Two of
our cases were cured on conservative lines
only, but in all cases it must be carried out
with the object of timed surgical interven.
tion being employed if necessary. Surgery
may also be required for secondary patho-
logical changes that can ensue and are
revealed in follow up brnochograms.

In dealing, next, with the question of
open drainage versus resection, there is no
doubt that excision represents the surgical
ideal. It must be the central pivot, witp
drainage indicated at both ends of the
scale. Resection is not always possible, and
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though drainage can be a life saving mea-
sure, it must not be used as a last ditch
stand ; it will establish a cure if selectively
used in the early case before chronicity is
an established fact, and fbrotic surround-
ing changes are not advanced. During the
early phase of our work we treated 3 cases
with open drainage. The first was a right
upper lobe abscess, and was cured. The
secand was a young man of 25, but in poor
shape, emaciated, anaemic and slightly cya-
notic. He died suddenly of heart failure
during operation. Autopsy revealed a
chronic tubercular abscess in the right
upper lobe. The third case, too, was treated
by open drainage as a life saving measure.
She was in a critical state, with an abscess
in the right middle lobe, and it was to her
extreme bad luck that a transfusion acci-
dent had to occur and cause anuria for 48
hours. She also had repeated attacks of
paroxysmal tachycardia, perhaps connected
with a previous history of pericarditis, but
she survived all these assaults, and was
ultimately cured.

There remains now to consider the role
of excision, which was carried out in a
total of 7 cases. Qur reasons for consider-
ing resection as the more satisfactory
though bigger and more radical procedure
are, that not all abscesses are accessible to
drainage, there is the risk of a persistent
bronchial fistula, or of secondary haemor-
rhage and even if cure is the immediate
achievement, the likelihood of secondary
fibrotic and hronchiectatic changes are not
annulled.  Abscesses may conceal a malig-
nant focus or embedded foreign body in-
accessible to bronchoscopy, or they may be
multiple and multilocular. — all cogeni
arguments in favour of excision.

Lobectomy is a satisfactory procedure,
=nd on occasion a bilobectomy may be
required. With a lung abscess that requires
a pneumonectomy, the problem is more
difficult. but with judgment it ought to be
employed early before prolonged debility
and toxicity and loss of function in the lung
prejudice the success of the operation

(Table 2).

TABLE 2
Resections Complications Result
4 Lobectomies 1 Bronchial Leak All
1 Bronchial Fistula with
Empyema & Haemorr-
hage Cured
2 Pneumo-_
nectomiea 1 Post Operative Shock Died

3 B. P. Fistula with
Empyema Haemorr-
hage following Thora-

coplasty Died
1 Abandoned
Resection
{Thoracoplasty) Persistent Cavity Relief

7 cases were operated on for pulmonary
resection. One died from post-operative
shock after pneumonectomy for big abs-
cess cavities in the right upper and lower
lobes. The second pneumonectomy, already
referred to as the infected cyst, developed
a large bronchial fistula and an empyema
that was drained. Six weeks later follow-
ing thoracoplasty he had a sharp haemor-
rhage and died. These are the only two
deaths from resection,

A third case, was a chronic left upper
lobe abscess of six years’ duration following
chickenpox and pneumonia (Fig. 3). At
operation such dense adhesions were en-
countered that resection was abandoned
and a thoracoplasty carried out. He still

Fig, 3.
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has a persistent cavity under the plasty
that flares up occasionally. His sputum has
never been positive.

The remaining four resections are all
lobectomies, and all are cured, Three were
in the non-tubercular pyogenic group, and
cne belonged to the tubercular group. One
of these cases was carried out in a man gf
58 years for a post-abscess broncblectas»_ls
where a residual parenchymal cavity still
persisted. Complications in this group
were two instances of small broncho-
pleural leaks, both of which soon closed
down, one conservatively, the other after a
rib resection and drainage. The tuber-
cular abscess case after resection also deve:
loped a fistula with an empyema ; treated
with drainage the condition was c_:ured in
two months. He is now in the police force
driving trucks, nine months after resection

(Fig. 4).

Fig. 4.

COMMENT

To comment brieﬂy_ upon this_, re\newt l(l)f
lung abscess treated in our unit i);.rer e:
past two years {Tab. 3) of our 1 tcag t,
9 were relieved and no definite trea ment
was done, 1 had an abandoned resection

{ollowed by thoracoplasty. 3 cases died, and

TABLE 3
4 CASES
8 Cases Cured 3 Cases Died 3 Cases
2 Conservative 1 Accidenta) No dehnite
Treatment

2 Open Drainage 1 Post QOperative
Shock

1 Post-Plasty
Haemorrhage {or
Bronchopleural fistula
after Pneumonectomy

4 Lobectomies

of these one was for post-operative shock
after pneumonectomy, one died following
thoracoplasty for bronchial fistula and
empyema, and one died of sudden heart
failure during drainage. Of the 8 that were
cured, 2 were cured conservatively, 2 by
drainage, and all 4 lobectomies were
cured.

CoxcLusion

It would seem that with proper initial
management with antibiotics and postural
drainage, fewer cases will come 1o surgery,
When they do, their potentially lethal
course will be in check, and either a
drainage procedure of exeisional lobectomy
will be decided upon according to the indi-
vidual cases.

Excision answers up as the most satis-
factory course ; its mortality and morbidity
both are low in the lobectomy group. Far
different is the case with Pheumeanectomy,
where the case is often not a good risk, and
more extensive surgical manipulation con-
tributes to a higher mortality. Drainaga
still stands on the other end of the scale to
act as a life saving measure.
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CLEFT PALATE *
by R. N. SINHA, Paing.

The present paper is based on the limited
experience of the operative treatment of
35 cleft palate patients of different age
Eroups.

My purpose in reading this paper is to
focus attention on some of the difficuli pro-
blems which are inherent in the proper
treatment of this notoriously difficult con-
genital deformity. Even in this introduc-
tory phase of my observations, it will not
be out of place to confess that * speech
results ” in my operated series excepting in
babies on whom I have operated before the
age of 2, have not been ideal, and have left
much to be desired, much to my disappoint-
ment, especially in the cases where anatomi-
cal closure has been fairly satisfactory. In
those cases, where due to my own inade-
quacy, or due to the clefts being very wide,
anatomical closure has not been perfect or
where due to break down of tissues follow-
ing operation, small perforations remained
inadequate speech results were under-
standable ; but it was difficult to reconcile
the " poor speech results " in some of the
anatomically adeguately treated cases of
zdult cleft palates. It was one of the
reasons, which prompted me to bring up
this subject for discussion before this
august body,

For a long time the efforts in the field ol
management of cleft palate cases were
largely aimed at the improvement in the
technique of the operative procedures in an
endeavour to produce better anatomical
results, and thus indirectly to improve
speech. The ultimate aim of surgery i_n
cleft palate is not only adequate anatomi-
cal closure, hut also the establishment of
normal speech. It is in the latter aim thai
sometimes disappointments occur.

* Paper read at the 16th meeting of the Associa-
tion of Surgeons of India, held at Hyderabad
on st December 1954.
3

Incidence :
1. Sex
Table I (Sex)
Total no. of cases...... 35
Males. .. ............. .. 24
Females ..., .. ... ... 11

This 2.2 ; 1 ratio of males preponderating
over females is in conformity with other
workers (Oldfield ; Fogh-Anderson).

2, Age
Table II (Age)

The present series fell under the follow-

Ing age groups when they presented for
ireatment : —

Age No. of cases

Between 1 — 2 Yys. ....... .. 7 cases
" 2 — 4 ¥rs, ......... 6 caseg

" 4 —6 Yrs, ......... 2 cases

" 6 —10 Yrs, ... ... 3 cases

" 10 —20 Yrs, ......... 9 cases

. 20 —30 Yrs. ......... 6 cases

1 30 —40 Yrs. ....... .. 1 case

- 40 —50 Yrs, ... ... .. 1 case
35 cases.

It would be observed that before the age
of 2 only 7 cases out of 35, offered them-
selves for treatment: which indicates the
lack of consciousness in our people, about
the importance of getting operated on at
the optimum age.

It would also be observed that between
the age groups of 10—30, 15 cases, about
43'¢, offered themselves for treatment,
most probably, to qualify themselves for
the matrimonial market, as the age group
would have us believe. This then, appears
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to be the main incentive for seeking treat-
ment at an age which is well-past the opti-
mum age of 1—2 years. I have dwelt on
this at some length to highlight the diffi-
culties I have encountered in getting
patients at the right age, and this may pro-
bably account partly for the unsatistactory
speech results in my adult series.

3. Types
Table III {Types)

Cleft palate alone with cleft lip....24
cases

Cleft palate alone.................. 11
cases, of which the submucous
variety accounted for one.

Tt was seen, that in the isolated cleft
palate cases. the females accounted for
8. and the males for 3. This prepon-
derance of females in isolated cleft
palate cases have been observed by
other workers as well.

4. Frequency

In our country in the absence of reliable
birth registers, which record every birth, it
is not possible to give an accurate estimate
{he numbers of the cleft palates born in
relation to the total number of births.

From the figures available from a neigh-
houring maternity hospital, however, it
would appear that the incidence of cleft lip
and palate comes to about 1 to 1.5 in every
1000 hirths, which is in general accord with
the observations of other workers.

Embryology & Etiology :

While great advances have been made in
the treatment of these conditions in post-
operative speech therapy and in ortho-
dontic care the embryology and setiology of
cleft lip and palate are still clouded by too
many theories, dogmatism and confusion of
thought.

Though it is frankly not within the scope
of this paper to review the normal ana-
tomy and embryology of the pala_te, certain
relevent features would be recap:tulated 1o
facilitate our clear understanding of the

objectives of treatment and the care of
these patients. Two views hold the field in
exfnbryology. According to the classical
view, these anomalies are the result of
failure of fusion, or incomplete fusion of
the palatine processes. The defective pro-
cesses would then have to be complete by
the time of the 8—10 mm. embryo staz.'
(about the 9th week of faetal life) for thit
is the time  when normal fusion is com.
plete.l This view is plausible to a degree
especially in explaining total eclefts bui
leaves unexplained the simple or ;;artial
clgfts, and the clefts where epitheljal
bridges have persisted after birth. One
then, .has to postulate that fusion occurred
select'wely (say in the middle, but not
anteriorly or posteriorly), Ano‘ther draw-

léack 15, that should the defective process
be agglzpleted at so early a stage, it would
e diffic

ult to explain wh

> T y much greater
deflects of nearby organs did not m:ctglr and
why the defect remained so localised.

The modern hypothesis advoc :
by the late Victor Veau, stat:;edt}}::gf}i}
defec_:t is due to failure of mesodermal tise:
sue invasion into the epithelial wall either
by the preventive action of the epiti'le]iun1
or the poor quality of the mesodermal tis-
sue as it invaded — with subsequent atro-
phy and separation. In cleft palate, there
may be an occasional persistence of the epj.
thelial wall and disintegration of it mzy

cause secondary extension of the malfor-
mation.

The clinical entity of submucous cleft
palates, by no means rare, lends support to
the modern hypothesis.

Pathological Anatomy and Physiology :

The cause of defective speech in cleft
palates is mainly nasal escape of air. To

prevent nasal escape it becomes gb; .
that 1gatory

(a) the anatomical integrity of the clefy
in the palate is restored

(b) the reconstituted soft palate is long

mobile. ar}‘:d supple enough to hitch
against the posterior phary
el pharyngeal
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{c) The palatopharyngeal sphincter con-
sisting mainly of the Superior con-
strictor muscle of the pharynx and
the Lavator Palati, act synchro-
nously to bring the posterior pha-
ryngeal wall forwards to make
with the elevated soft palate
moving backwards, an air-tight
diaphragm to close effectively the
nasal from the oral cavity, and
thus prevent any air escape.

To make matters difficult, the pharynx
of a cleft palate patient is frequently
enlarged. A marked increase in the bony
diameters of the nasopharynx in the cleit
palate cases is noticed by comparing mea-
surements taken from a series of roent-
genograms of normal and clelt palate
skulls of the same age group. Recent
ohservations on cephalometric roentgeno-
grams, and laminagrams by Waldron,
Pruzansky, Stark and others., have more or
less established this fact. These observa-
tions serve to emphasise the fact. that we
are dealing not only with a static cleft. but
with displaced and distorted structures as
well, where normal anatomy and hence
function of sphincters, suffer corresponding
aberration.

Another important muscle to be consi-
dered is the tongue, which is intimately and
actively related to the cleft in the palate.
since early intrauterine life. The muscular
imbalance created by the cleft is further
compounded by the tongue's free range
into the nasal cavity and the nasopharynx,
nost marked during suckling and degluti-
tion.

Etiology :

Any factor. to be etiologically effective,
has got to operate in the sensitive stage of
facial development, which is fairly early.

Several factors are thought to be opera-
{ive, but how they do operate is not exactly
xnown. The more important factors. sug-
gested by experimental workers, are,
maternal nutritional deficiencies. maternal
impressions, wide difference in parental
age, infection such as Rubella and_ toxo-
plasmaosis, deficiencies in copper, iodine,

vitamins A & D, riboflavin, biotin, folic
acid, pantothenic acid, excessive-androgens;
estrogen, insulin, cortisone, ACTH, radia-
tion, administration of chemicals, such as
sulfa group of drugs, antifolic acid,
thallium, arsenic, antimony. In my present
series of 35, after careful questioning, 1
have been able to find poor maternal health
especially in the first trimester of preg-
nancy only in 2 cases; one of the mothers
was suffering from Kala-azar and was
getting antimony injections in her early
pregnancy.

The effect of wmaternal impressions,
during early pregnancy, though disproven
generally, have still a few proponents who
believe that a mother suddenly losing her
husband soon after conception, or being
unwed might just possibly have biochemi-
cal changes produced in her, which might
cause congenital abnormalities in her off-
spring.

1 can recall only one instance, in which
the mother, a school teacher, had con-
ceived prior to marriage, and given birth
to a female child with bilateral cleft lip
and complete cleft palate. She, of course,
married the father of the child, before the
child was born, and there was complete
absence of hereditary history of eclefts on
cither side. To complicate the picture, the
marriage was interprovincial and they be-
longed to separate religions. Whether
maternal impressions, in the way of psycho-
logical trauma, have had anything to do in
precipitating a congenital anomaly in the
off-spring, it is very difficult to say. When
this couple consulted me with their first
child (about 1% vears old), the mother was
again pregnant. She was understandingly
very apprehensive, and enquired, if the
secand child is going to bhe deformed, and
if anything could be done to prevent it.
With their assuringly negative family his-
tory, the chances appeared to be very
«mall indeed, and I told them so; but on
the basis of experimental work, suggested
her taking high doses of Riboflavin daily
{about 20 mgms. daily-optimum therapeutic
dose is about 1.5—2 mgm). 1 gather that
her second child, a son, born a few months
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back, is normal. I cannot say whether it
was the daily dose of Riboflavin or the ab-
sence of a psychological factor that pre-
vented any congenital deformity in the
second child, chances of which were very
small in any case, considering their family
history.

Maternal age :

Hagnover, reporting on 140,000 births,
cbhserved that women who gave birth
between the ages of 36 and 40, had twice
as many, and those over 40 had 3 times as
many deformed children, as did younger
mothers. In my present series of 35, one
mother was above 40, and 3 were between
35 and 40.

Tiedeman and Makowsky, have found
that the incidence of clefts was singularly
high in first-born children, 38/ occurring
in the first born; 26", in the second, and
12*, in the third. Due to inadequary of
data, [ have not been able to confirm this.

Association with other non-facial congenitaf
deformities :

Associated deformities like hydrocepha-
lus, micropthalmia; Treacher-Collin-Syn-
drome, Spina bi-fida. Klippel-Fiel Syn-
drome, Syndactyly, Congenital Valvular
diseases of the heart, exomphalos talepes,
etc. have been observed. In my series, two
cases, one with a Klippel-fiel Syndrome,
and the other with congenital talipes
equino-varus, have been observed. The
interesting feature is, both were female
children and both had isolated cleft palates.

Another case, whlch I have not included
in my series. was of a new born bahy
brought with a severe exomphalos; and a
complete cleft palate; the baby died the
came day.

Hereditary factor :

Most workers now agree that an essen-
t|l element in the etiology is a hereditary
pre-disposition but, whether only a few, or
most cases are hereditary is still an un-
solved question. As to the manner of in-
heritance, many theories are advanced

which include simpl i
linked recessivity, PIe Mecessity to sex

B%f fDenmark. after a
: amilies in D
during 'the last World wa:, lr}ou:; mtzliz;l:

patients, had relations with

t itance wag the most im-

go:tant aeticlogical factor. It appears tlflr:t

1he§2eisal::s _ glre)mte, is ogierative in most of
> v but not all who inherit

th

:c;%uxstﬁe g;ene,_ suffer from the deformitie::

e ca?f1qal Mendelian laws fail to

. s quite possible that addi.

Eg::; j:ctors_foperate before the deforn:'l;i;'

maniiest. The exact ng !

. t )

ihOSg factors i Yet to be worked ou:"ell (i)s'

pocis_sable. that_the sex-chromosome pl;ays an

hr;allreit but 1:1;1portant role.  We have to
ere with twg different hered;

e _ reditary

genes—one for cleft lip with or witho[l‘lj'\

"
na;}ce, and the other. for isolated clefy
Falate, seen most often in women. and pre
senting a dominant inheritance

In my series I have b

. een ah) ,
hereditary factor only in e to find a

T cases out of 35

TasLg

Case 1. Case of cleft lip & palate {Malc

child) — pagt 4l 1 i
father's sister. veolar eleft in Grand-

Case II.  Case of cleft lip & palate (Male

child) — Cleft lip & pal :
grandfather. P palate in maternal

Case IIL. Case of cleft Ij &
p & palate (Mga]o
adult) — Cleft palate in father's sislt(er‘ !

~Case IV. Case of isolated
(adult female) — Mouther's sist
palate.

‘ Case V. Adult Female
lip and  palate — {a}
father’s sister had similar
(b} Patient’s second mal
extensive cleft lip ang
age of 3 months,

cleft palate
er had cleft

Patient with cleft
Patient’s grand-
cleft lip & palate.
e child born with
palate died at the
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Case VI. Female child with isolated
cleft palate (submucous varieify) — Mater-
nal grandmother had nasal voice (probably
jeolated submucous palate).

Case VII. Male child with cleft lip &
palate — (a} Al the other three bro_thel:s
have similar cleft lip & palate. (b) Patient’s
father's brother had similar lesion.

In my series the hereditary inﬁuenc_e is
manifest in 20°/ of my cases, in comparisen
to 30, of Fogh-Anderson's much larger
and more systematically s‘tudiec! series.
95307, with definite hereditary influence
has been accepted by most of the workers.

It would be a great deal easier if only
there existed reliable empirical figures for
genetic prognosis. Firstly, data available
in our country, so far, are very meagre or
in other ways are not of much StatlsthF:ll
significance, and secondly the norrqal basis
for comparison is wanting, there being only
a few uncertain statements of the frequ-
ency of the malformation in the average
population. It seems. therefore. highly
necessary that an attempt should be made
at elucidating these questions from the
wealth of clinical material avallable' in our
country. It may be worth ccyms:de‘rmg‘
whether a ‘cleft lip and palate’ Registry
can be formed on the lines of the American
Bone Tumour Registry for statistical pur-

poses. -
The main object of such work will be —

(a) To make an investigation iuto the
average frequency .Of these con-
genital  malformations 1 our
country.

(b) To investigate, on the 1_:3515 (;‘f suffﬁ-
ciently large material, tf gr
the purpose, the occurrence o the
malformation among_the relations
of a number of patients. andhto
demonstrate from these facts what
exact part heredity plays; as ar;
etiological factor, fqr all orrrés ?l
facial clefts in particular, and a
congenital malformations 1M gene-
ral.

; licable em-
(¢} And to set up some appl: :
pirical figures of genetic Prog

nosis, and if possible to advance a
theory as to the manner of inheri-
tance.

Diagnosis is usually obvious at birth,
especially when associated with ecleft lip,
but becomes apparent, when milk escapes
through child’s nose after the child is put
to the breast or is given a drink of water
or milk. In some cases, a minor cleft may
get unnoticed till the child gets to the
speaking age, when it speaks unintelli-
gently or with a pronounced nasal twang.
In some of these cases of faulty speech, an
examination sometimes does not reveal any
obvious cleft but a careful examination,
reveals the “not-too-rare” submucous
variety of cleft. One female child who had
been previously examined by several
EN.T. specialists and advised tonsillec-
tomy, adenoidectomy and submucous
resection of septum, was successfully diag-
nosed, and operated on for her submucous
cleft palate.

Complications :

Besides speech defects, these patients
suffer from otitis media, mastoiditis, and
infection of the upper respiratory passages.
In my series 31 gave definite histories of
chronic otitis media, and 17 reported that
they were very prone to respiratory infec-
tions.

Best time to operate :

The palate should be repaired before the
child learns to speak, i.e. between the ages
of 1 and 1} years. Operations for cleflt
palate in infants less than a year old, are
not followed by any better speech results,
but are associated with mortalities of over
10°., compared with the mortality of
under 2/ for operations during the second
year. The post-operative speech results are
a great deal poorer, if they are operated on
after 2 years.

There are many, however, especially in
the States, who believe that there is a
retardation of the growth of the maxillae,
following early operation on the palate,
resulting in flaitening of the maxillae and
relative prognathism of the mandible. They
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advocate a later operation, though in some
cases, following early operations, maxillary
flattening is observed, all the same, a suc-
cessful closure of the palate before the
child has learnt speaking gives the best
speech results, which is our main objec-
tive. It is however desirable, that any case,
after operation who shews a tendency to-
wards maxillary flattening should have
orthodontic care; in our country, how-
ever, good speech therapy and orthodontic
treatment are still not well developed ; and
for the present, we have to be satisfied with
early closure of the palate assuring good
speech results, and speech therapy under
personal and parental guidance.

In this connection, it is pertinent to men-
tion that the operative technigue should be
the least traumatising. as severance of the
delicate blood supply or damage to the
growth centres of the maxilla, which form
the pivot of the growth of the upper face,
may lead to retarded growth.

Contraindications to operation

Operation for the repair of the palate is
advisable in all child patients, unless there
is evidence of gross mental deficiency or an
uncompensated cardiac lesion or other
severe congenital lesions, where life expec-
tancy is low. Patients with compensated
congenital cardiac lesion may be operated
upon, if the case has been previously pre-
pared by an experienced cardiologist,

No adult patient should also be refused
operation on account of age. Even if some
of them have lost most of the soft tissues
of their palates by previous unsuccessful
operations, they should be treated by
bringing tissues from outside the oral
cavity, by using tubed pedicles. This proce-
dure has been successfully tried by Sir
Harold Gillies, Prof. Burian of Prague, and
others, but I have no personal experience
of the same. All the same, the method
appears feasible, and should be preferred
to the use of inert obturators.

Operation :

There are so many Operative procedures
available that I would not insist on any

speclﬁc method of repair except to

tec]P]lmque '“.rhieh retroposes the alal:se .

{uve d'ﬁs joms it together, Wae puse etl?s
ardill Kilner modification of the Veas

technique, which s
any. ’ ems to us, as good as

After the edges of t

pared, mucoperiostea] ?:cngfs };a\;e been
At the posterior end of each iatt: alm'ad?.
sion, the pterygoid hamular processr is ll;m—
ken or 5@111 better, the tendons of tl'nlz tm_
sor palati are cut to eliminate the tenen‘
action on the repaired palate.  Afier s}(:r
mucoperiosteal flaps have been elev tt de
and the two posterior flaps turned ba k.
wards, the palatine ap i e
ly detached from the
the har@ pzlate on each side:
mucosa s ihen separgt ,

surface of the harénI palaﬁ{i fﬁ-l;:-orl;ln ]:c}-]lfing pfper
wards. The dissection is continued he
posterior end of each latera] e

cess; here the lateral i

mobilised inwards by blfi};madrygigsz:lti‘g?l“ N
wards along the inner surface and post -
bo;der of t_he internal ptorygoid pplaf o
relieve tension on the repaired soft Ie .
suture of the halves of the palate i cpa e
out in two layers one on the nasal uat;rled
which is supplemented by mucosa] Sﬂr o
flaps .from vomer, when available P }?r
othgr 15 on the oral aspect, where the W
periosteal flaps are approximated inml\‘lfcﬁ
fashion to produce elongation, gas well .
lclosure. In this operation, anhaesthesiy ab
induced by ether and continued Tty ethe”’
gas and oxyvgen., on upen  circuit, giver‘
Fhmugh a plastic  intra-trachea) lub:
inserted over the tongue, without a phay.
ryngeal pack. A Kilners * shadwel) pa &
with wire spring ligature carrier ig inqeg tgd
to keep the tnouth open. v erte

After completing the o i
phazjynx is cleaned by usinger?}::”;le tth'e*
suction  apparatus, and at thi slage C‘Ll};lc
success in restoring the integrity “of the
soft pa]ate muscles s testeq by 1 ble
5tml_ung the repaired soft palate }w'n;}g tthi:
;:Sitég?e denl;i. 'fx‘nd the n‘u’uscular integrity is
W < °Y " Bagging” of the soft palate.

e make it a rule at the conclusian of the
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ation to bring out the tongue, and keep
?tpe;nchored to the f:heek, by a strong
suture, and keeping it there till oedema
subsides, and there is no _danger _of the
tongue falling back and causing respiratory

obstruction.

Complications usually seen after opera-
tions, — besides anaesthetic ones are:—
1

(1) Respiratory obstruction.

2) Hyperthermia——Luckily we‘have not
encountered any mortality from
hyperthermia in our series but we
believe it has been reported from
several centres in our country.
This, we can only attribute to luck
and perhaps to the fact that we do
not operate on clefts palates in t'he
summer season. In any case which
shows a tendency towal"ds rise of
temperature, we check it by fre-
quent cold sponging, ice water
enema and by giving aspirin in
small doses.

{3) Infection, sloughing qf the palate
and perforations are in many cases
avoidable, if antibiotics are exhi-
bited, dissection is clean and

suturing is not done under any
tension :

Mortality : In my present series of
35 1 had two mortalities (5.7%)
one during the operation, in a
child of 14 months and was attri-
buted to anaesthesia. In the other
after a successful -operation an
overzealous nurse removed the
tongue stiteh, while giving a drink
of water in the evening of the ope-
ration and the child choked to
death before any help could reach
him.

Speech results :
We try to assess speech according to the
following standards : —
(1} Group I—Palate complete, function
also satisfactory (Good).
(2) Group II—Palate complete, function
not fully developed (Fair).
(3) Group III—Palate incomplete, funec-
tion impossible {Poor).
Speech results, in our series according to
this standard, as follows:—

SPEECH RESULTS

Total Groupl Group2 Group3
Age Group operated  (Good) (Fair) (Poor: Total Remarks
_;_t-———ween —1——2 ves . « 2 6 One died during operation
e —_ .
Between 2— 4 Yrs 6 o 2 1 5 1 died soon after operation
& —_—
Between 4— 6 Yrs. 2 1 1 4
1 1 1 3 Pgor result in one, due to
Between 6—10 Yrs. 3 persistence of small perfor-
ation,
2 P 3 9 One poor result due to a
Between 10—320 Yrs. g perforation in the hard
palate persisting but in
other {wo anatomical repair
adequate,
1 [ —
Between 2020 Yrs, 8 ! 4
1 1 Anatomical repair satis-
Retween 30—40 Yrs. 1 factory. P
1 1 Very wide cleft repair
Between 40—50 Yrs. 1 unsatisfactory.
T e s m w s 0B
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It is apparent that speech results have
been better, when repair has been early
and adequate. It is also observed, that in
the later age groups, inspite of adequate
anatomical repair, good speech has not been
possible in many cases. 1 venture to ad-
vance the following factors as being res-
ponsible for them :—

(a) already developed faulty speech
habits—can improve to a .consi-
derable extent, with efficient
speech therapy depending upon
patient's  intelligence and  co-
operation.

{b) Acuity of hearing.
(¢} The “ spe_ech sense .
(d) Age at which treatment begins.

(e) Environment and personality of the
patient : — -~

It has been observed, that children
of intellectual families, do better than
coming from backward groups.

Conclusion :

A series of 35 cases of cleft palate, ope-
rated on by me, has been presented.
Though the series is very small, and not of

much statistical significance, it has indi--

cated : —

(1) The need for closer study of the
problem ; the genetic lessons to be
learnt from the same may be of
some use in our general study of
other associated congenital defor-
mities.

{2) Cases of cleft palate should be ope-
rated on early, before the child has
learnt faulty speech especially in
our Country, where organised
speech therapy is not yet possible.

(3) The final word about the nature of
the operation has not been spoken.
The classical V-Y operation of
Wardill and Kilner and other shimi-
lar operations designed to produce
a2 longer and more mobile velum

practised by a majority of sur-
geons and which gives as good
result as any have their draw-
backs in as much as they do not
do anything to reduce the dia-
meters of the pharynx at the
palato-pharyngeal level, This may
account for some of the indifferent
spee;h results following adequate
repair.  Our future quest should
be to evolve a procedure which
will effectually reduce the dia-
meters of the pharynx at the palate
level and at the same time pro-
duce a long and mobile velum. The
efforts. of Wilfred Hynes of Shef-
ﬁell{i in this direction is worth-
tgkmg note of, as he reduces the
diameters of the palatopharynx by
a muscle pharyngeoplasty and at a
second stage repairs the cleft
palate and advances the velum
T}}e V-Y operation inflicts a cer-
tain  amount of damage on the
palate and subjacent structures
which involves the palatine ap;-
neurosis, the levatores and ten-
sors of the palate and the upper
part of the superior constrictor
this also should be aveideq, ’
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TUBERCULOUS GASTROJEJUNAL ULCER
by H. §. BHAT and JACOB ABRAHAM, Vellore,

The extreme rarity of tuberculous [esions
of the stomach and the duodenum is an
established fact. Clagett and Walters!
quote Good? wha collected a total of 71,871
cases in which the incidence of gastric
tuberculosis was .34 per cent. In 15,165
of the series there was tuberculosis in
other parts of the body; the incidence for
the latter group, hence was 1.4 per cent.
The observation probably indicates that
gastric involvement may be found inci-
dental to massive tuberculous involvement
of the body especially during the late
stages. Reports on tuberculous lesions of
the duodenum are also infrequent. The
duodenum seems to be spared even when
extensive lesions are present in the intesti-
nal tract. This is a common experience of
many. Together with 18 personal cases,
Matthews et al® were able to list a total of
123 cases in the literature. Gossman quoted
by Matthews found only 5 cases of duo-
denal lesions in a series of 2,360 autopsies
performed on patients whao died of tuber-
culosis.

While the extreme infrequency of tuber-
culosis of the stomach and duodenum is
borne out in records, we have not been able
to recognise in literature, a proven case of
tuberculous gastrojejunal ulcer. The fol-
lowing two cases warrant reporting, in
view of this deficiency.

CASE REPORTS
CASE 1 — No. 21949,

C.C.J., aged 27 years., male, was admitted on
July 4, 1955 with the following symptoms:

(1) Hematemesis, twice, within a period of six
months.

(2) Constant pain in the epigastrium with exa-
cerbations related to food; and (3) loss
of weight.

He was operated upon for the epigastric pain in
the Army Hospital at Poona in 1952, and the pain
reappzared after about 12 months of relief.  He
was discharged from the Army on being suspec-
ted of having tuberculosis of the lung, in 1953.
Conservative medical treatment over a period of
12 months had not given the patient any relief.

C%‘inical findings : — Moderate]
with no evidence of any } i
enlargement, Chest shcwe):i lir:‘ p;\l::‘lt;:rmga]]and‘ular
Abdu.men was soft to feel, with marked t E:lgns
ness in the midline about 2~ above the umgq' e,
The right paramedian scar was healthy lscus.
tenderness was elicited over it Except ?:r t?\g
tender area, no other abnormal findings were
detected. A clinical diagnosis of gastroj'-jun:-;
ulcer was made on the assumption that the ;_)revi-
ous abdominal operation was a gastro-enterostomy
or gastrectomy done for a duodenal ulcer,
Investigations: — Blood :
gms%. W.B.C.: Total 8,700/ cumm. :
d0mgm%. Blood Kahn : Negative.mUrﬁ??ng:f:a.[
findings. Stool: Hockworm Ova present. Oceult
blood not 'detected. Sputum; 3 specirnens.—no acid
fast bacl!l:: Fractional Test Meal: Both fre d
total acidity levels were lew. No bloode :rr;s
was noted. Barium
th evidence of par-
€ gastrojejunal ulcer
arked tenderness ovar
showed some stasis a-

¥ nourished man

Haemoglobin  11.5

Meal ; Gastrujejunostomy wi
tial obstruction. Ng definit
was revealed. There was m
the anastomosis. Stomach
the end of 6 hours,

Chest X-ray:— my iati
) - FIne striations extend; &
‘ri:ght apex from hilus were seen, No def'li-lrigitéu o
r:en:te DJV'?}T:Y zzlctwe lesion was detected Tr::tl-
: ith a diagnosis of gastrojej L .
Y u
exploration and prohabls gastrecttéyna}.v::cgfnh;n

cdi};r?idanagsthesia. Findings: The stomach was

“:a_?lenf ;\}r::hﬁa thin healed scar in the anteri():
1® Irst part of the dusdenum The old

anastomesis was narrgw thouy y

gh still patent,
3::5 egel;fm loop end of the anastomosis, the?r.‘-
ense mass adherent to the

tferic glands and other viscera,

feol. were normal to

A wide gastrectomy was dgne
whole of the anastemosis, The line
the stomach extended from about 2~
curvature 1o the region of the short g
on the greater curvature, The old d
scar was not excised, The continuijt
num was established by an end t
mosis. A retrocalic gastrojejunost
with the institution of a Hoffmeijst

Streptomycin 1 Em. twice daj
. L - aily and icilli
3 E]akhs twice daily, were given 31’:>arentell':‘:l!l.lI'C:11!::'
3 days. Continuous suction and intravenous l‘fluit:l
b Al

were instituted for 48 hours i
period was uncomplicated, The. post-operative

The patient was disch
operative day. weharged on the

including th-
of section of
of the lesser
asiric vessely
uodenal ulcsr
¥ of the jeju-
o end anasto-
omy was daone
er valve.

I4th post-
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Fig. 1.
Microphotograph showing the (ypical tubercu-
lous tissue reaction. {(Case No. 1.} (x 248)

Pathcology Dept. — 2625/55:

The specimen removed at operation consisted of
a large section of the stomach, with a loop of
jejunum 7" long, anastornosed to the greater cur-
vature. On section, the stoma was 2 c¢ms. wide.
At one end there was a thick hard area with an
ulcer on the mucosal surface with sharp edges
and floor covered by necrotic material.

Microscopic section at the ulcer site. showed
jejunal mucosa with large areas of epithelioid
cells and Langhan's giant cells in the deeper parts
of the mucosa and submucosa. Anocther bit
showed stomach with extensive fibrosis and col-
lections of tubercles in the fbrous tissue.

Impression by Dr. Gordon Hadley: Tuber-
culous Gastrojejunal Ulcer (anastomotic uleer)
(Fig. 1).

CASE 2 — No. 25856.

RK, aged 35 years, female, was admitted on
August 27, 1955 with the following symptoms:
{1} Pain in the epigastrium radiating to the
spine.

(2) Vomiting, both spontaneous and induced.

relieving pain temporarily.

(3) Loss of weight and emaciation.
(4) Frequent attacks of diarrhoea,

She was operated upon in this Institution, for
epigastric pain related to food in 1945, and she had
relief from symptoms only for a few months.
Frevious records showed that she had a gastro-
jejunostomy dons. The symptoms were getling
progressively worse from 1950. No chest X-rays
wzre done during the first admission.

Clinical findings:— She was emaciated and
anaemic. Posterior cervical group of neck glands
were palpable bilaterally. Chest showed no ab-
ncrmal findings. Abdomen was distended in the
spigastric region and visible peristalsis of stomach
was seen, There was tenderness in the region of
the old scar. Rest of the abdomen showed no
abnormal findings.

Investigations : — Blood: Haemoglobin 8 gms%.
W.EB.C.: Total 8000/cummm. Urea: 21 mgm%.
Kahn: Negative. Sedimentation Rate: Ist hour
40 mm.; 2nd hour 76 mm. Urine showed normal
findings. Stools: No ova or ecysts. Sputum
shewed no tubercle bacilli in three specimens.
Gastric contents showed no tubercle bacilli.
Fractional Test Meal: High levels for free and
total acidity were recorded,

Chest X-ray:— 7 Thickened pleura at the right
kase and slight suggestion of ? healed tuber-
culcsis in the right upper zone (Fig. 2).

Barium Meal: Pyloric obstruction with stenosis
of the gastrojejunostomy stoma was reported. Two
large ulcers were visualised with tenderness over
the anastomosis (Fig. 3).

Clinical diagnosis of gastro-jejunal ulcer was
made.

Treatment : On September 9, 1955, the abdomen
was explored through a right paramedian inci-
sion. The stomaeh was dilated and the pylorus
was stenosed by a dense adherent ulcer with no
evidence of active inflammation around. The
stema of the gastrojejuncstomy along the greater
curvature was markedly contracted and the
anastemosis  itself was  adherent to pancreas,
greatar amentum and a loop of jejunum.  The
adherent jejunum was separated and the anasto-
mesis isolated. The small intestine, the transverse
¢colen, mesenteric glands, and other viscera were
nc:mal to feel. The gall bladder was normal
except for a few adhesions between it and the
first part of the duoedenum. A gastrectomy
including the dense anastornosis, the stomach be-
tween the old ulcer and a line, one inch proximal
to the old anastomosis, was done. The jejunal
continuity was established by end to end anasto-
mesis. A retrocolic  gastrojejunostomy with a
Hoftmeister valve was done.

Sireptomycin 1 gm. twice daily, and Penicillin
4 lakhs twice a day were given for four days.
Continuous gastric suction and intravenous fAuids
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Fig. 2,
Chest X-ray of case No. 2,

were maintained for 48 hours. She was discharged
from hospital on the 18th post-operative day.

Pathology Dept. — No. 3512/55:

Macroscopic: Two segments — one piece of
bowel 6 x 3 em. across, connected by firm white
tigsue to a segment of stomach 4 x 3 x 1.5 cm.
The bowel mucosa was normal. Two ulcers about
.5 em. in diameter seen on the stomach side of
the anastomosis.

Microscopic : The floor and edges of the ulecers
of the stomach show numerous giant cell system
with Langhan's giant cell. epithelioid cells and
lymphocytes and fibrosis. A few giant cells con-
tain inclusion of foreign material

Impression : — Tuberculous anastomotic ulcer
(Fig. 4).

COMMENTS

In the case notes presented, there are
outstanding facts which have not been
reported so far. Qut of a record of 30 gas-
trojejunal ulcers treated during the last
five years — from September 1950 to Sep-

. Fig. 1.
Picture showing the two

ulcers. {Case No. 2) large  anastomotic

tember 1955 — Tuberey

. lous lesion
recognised only 5 were

lis in these tw

gastrojejunal ulcers de‘.relopedo atf:?es: s:;\ g‘:sli
trojejunostomy. Except for evidence of
caled ? tuberculous lesions, as reported
by the Radiologist, no evidence of definite
tuberculosis was present in the other parts
of the bedy. Very few reports in litera-
turg,_rr_lention the presence of tubercle
bacilli in the tissue section. Sections of
both specimens showed the presence of
tubercle bacilli in the giant cells (Figs. 5
and 6). The sections were stained by the
periodic  acid technique described by
Jeyarajd. Efforts at staining bacilli in tis-
sue sections by the Ziehl-Neilson technigue
were not successful. No biopsies were
done on the original duodenal ulcer and
hence there is no evidence to confirm that
the old healed ulcers were not tuberculouy
even though clinically at the operation, the
scars did look and feel like the scars of

Fig. 4.

Microphotograph showing tissue reaction. (Case
No. 2. {x 248)

peptic ulcers that had healed after surgi.cal
intervention. The symptoms also were like
those of patients with peptic ulcers of the
stomach and duodenum.

In view of the extreme rarity of tuber-
culous ulcers of the stomach and dqule-
num, no possibilities of the ulcers being
tuberculous were considered preopera-
tively. Broders® recommended the follow-
ing criteria after a study of 305 cases, for
a diagnosis of tuberculosis of the stomach,
and these can be applied briefly to the find-
ings in the cases reported in this paper.

(1) The tubercle bacillus must be
demonstrable in the depths o'f the
ulcer for a positive diagnosis of
tuberculosis of the stomach.

(2) For a probable diagnosis there should
be a histological picture of tuber-
culosis in the stomach.

Fig. 5.
Microphotograph showing the single tubercle
bacillus in the giant cell stained by the special
method. (Case No. 1) (x 500)

These two criteria were satisfied to a
large extent in these cases namely the
microscopic sections show the typical
tuberculous tissue reaction and the bacilli
were demonstrable by the special method
of staining. While this is true, there is no
positive evidence to acknowledge that the
tuberculous nature of the ulcers was not
due to ingestion of bacilli in the sputum, in
the face of the radiclogical findings in the
lungs, though the lesions seemed healed
and the sputum showed no bacilli on three
consecutive occasions, Spread by conti-
nuity or contiguity, from adjacent tuber-
culous organs, cannot be accepted in both
cases as the neighbouring viscera were nor-
mal and the old uleers in the duodenum
and stomach felt inactive. Since both the
clinical examinations and the pathological
material leave the guestion of the mode of
infection indefinite, among several possi-
bilities, the haematogenous route is more
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Fig. 6.

Microphotograph showing the single tubercle
bacillus in the giant cell stained by the special
method. (Case No. 2.) (x 500)

prabably the favourable one, From an
academic viewpoint, tuberculosis of sto-
mach and duodenum is secondary to tuber-
culosis elsewhere in the body as a rule.

The nature of the lesions in both cages
was established only by microscopic study.
In practice, because of the extreme lack of
familiarity of such lesions, there is little
to confirm by macroscopic examination at
operation, unless, the neighbouring viscera
like the intestines show gross manifesta-
tions of Tubercle on the surface, or strie-
tures.

Surgical procedures either palliative like
gastroenterostomy, and radical such ag
gasirectomy, are described in literature for
tuberculous lesions of the stomach and
duodenum, if tuberculous lesions else-
where in the body are healed, controlled,
or not manifest. With the advent of

chemo.therapy, & minor procedur
gastrojejunostomy s Probabl

: i ur i
as the diagnosis was believed tg bza“ems

specific Bastro-jejunal  yleers till  the

microscope proved the i
the iope speeific nature of

No attempt is mad i
e to discuss wh
iegment.of the Bastro-intestinal tract 53}/10?.331‘
¢ particularly resistant to tuberculoyg

onnection it may be

some importance. Thuyg in by
tuberculous nature of the yle
bably only secondary, though

gastric contents proved negati
admission,

The purpose of resenti
manifold - P ning our cases is

(1) The
reported, 5¢ cases are probably the first

{2) Tuberculous natu i
need‘ to be suspected, atr?eazf :)};?0 tesions
forming any of the common ga‘stric sl: b
procedures on Patients whq have rgncz?\]
ulcers _and tuberculosis elsewhere o
body, since Symptomatology of tube oghe
glcers of the stomach and reulous
like that of the more comman

(3) One has to be
bilities of recurrenc
tuberculosis i the
all gastric operationg

ear fm mind {he possi-
ol ulceration due 1tg
anastomotje

done on batients why,
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have active tuberculosis mainly in the
Jung.

SUMMARY

The rarity of tuberculous lesions of the
stomach and duodenum is emphasised. The
diagnosis is usually based on histological

findings.

Case notes of two patients who had
histologically proved tuberculous gastro-
jejunal ulcers are presented.

It is suggested that in patients who have
gastric symptoms and tuberculosis manifest
elsewhere in the body, gastric or duodenal
tuberculosis needs to be considered espe-
cially in our country where the incidence
of peptic ulcer of gastro-duo@enal tract, and
pulmonary tuberculosis is hlvgh. While th'e
surgical treatment of gastric tuberculosis
and other gastric organic lesions may be
identical. with the advent of chemo-
therapy, less extensive surgical procedures

may be justifiable.
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FIBRO-SARCOMA OF THE LUNG

by D. J. REDDY, T. SURYAPRAKASA RAO, K. GOPALAKRISHN
P. SAKUNTALA DEVI, K. R. VENKIAH and

1AH GUPTA,

N. VENKATASWAMY NAIDU, Guntyr.

Almost every week we read in one or the
other medical journal reviews, case reports,
experimental, or statistical work relating to
Bronchogenic  carcinoma,  Alveolar-cell
carcinoma or Bronchial adenoma. These
reports stress the alarmingly increasing
incidence of bronchogenic carcinoma in
Europe, America and also in Bombay. Sta-
tisticians, Chemists, Bio-chemists, Sur-
geons and Pathologists are directing their
energies to elucidate the causal factors for
the same. Contrary to the frequent reports
of epithelial tumours of the lung, stray case
reports of neoplasms of mesenchymal origin
of the lung are met with. These may asise
from the bronchial wall or interstitial tissue
of the lung and the more commonly en-
countered ones in this group are, Fibro-
sarcoma, Neuro-fibrosarcoma, Angio-endo-
thelio-sarcoma, Lymphoma and Lympho-
sarcoma. These have since been recog-
nised as definite entities and have been
separated on authentic histological evi-
dence from the undifferentiated round-
celled or spindle-celled sarcoma.

Kahler is quoted by Pollak? and his
associates as having made the earliest
reference to sarcoma o the bronchus.
Adler! in his book in 1912 listed 90 cases
of pulmonary sarcoma. Ball? from a review
covering the period 1900-193} observed 14
cases of lung sarcoma, and added one of
his own. In this case the lung was so ex-
tensively involved that the exact site of
genesis of the neoplasm could not be loca-
ted. Oschnerd, Debekay, and others noted
in 412 patients of primary carcinoma of the
lung covering a 22 year period only two
fibro-sarcomata of the lung treated by
resection. Mallory’ reported two pulmo-
nary fikrosarcomas in which pneumonec-
tomy was done and in any case the primary
or secondary nature of the neoplasins could
not be pronounced with certainty. He fur-
ther reported the first case of pulmonary

sarcoma met with in 8,000 ies i

Massachusets General Hogl;?tc;-lopsméllig;
quoted by Carswell et al reported a case of
spindle-cell sarcoma of the lung in a series
of 7292 autopsies. In all these published
reports of pulmonary sarcoma, the primary
nature of the tumour cannot be accepted as

conclusive, barring  those verified at
autopsy.

Detailed clinical findings

autopsy study of a case of sarcoma of the
lung encountered by ys, OWing to its rarity
are felt worthy of being recorded.

and careful

Clinical history :

P. K., male, aged 50, gon h i i
dyspncea of 15 days duration gur:den:e%:all’atl‘\il for
yana Rlao, Govt. General Hospital nr; 7;2 ;;;6-
The patient was an agricultural laho dicted

to aleohol and enjoyed smoking cigatrl;er‘ addicted

Physical examinatio

dyspnoea.

_Roentgenogram  taken on 15-2-

diffuse opacity on the left side and algwsill Sd}:;iweg
circular shadow (Fig. 1) in close proximity lor:f-n
diaphragm on the right side suggestive of a m <
tatic nodule. The patient expired on 12-—3-19?635-

Provisional ¢linical diagnosis of

carcinoma with Metastases aronchogenic

was made.

Chief hecropsy and histologica] findings :

Pitting type of oedema

of
observed, The trachea] and m bﬂlh legs. o
the right was confirmed. The le
rent 1o the parietes by dense a

pleural cavity contained i
fluid. e¢ 3 pint

The left lung was greatly |

y Y increased in 4
:elﬁhed 1800 grammeg, Major portiunmufslzif ar.ld
eshy and haemorrhagic. Sectioned surface ro-

ft lqng was adhe-
dhesions, The teft
s of blood stained

] ) ! 1/t lung was g
cutlined circulo-pvoid pale white nodflzn ::lwt(ltll(l

bordering the neoplastic tissue.

FIBRO-SARCOMA OF THE LUNG

381

Fig. 1.

Reduction photograph of X-ray chest, showing
diffuse opacity on the left side signifying pleural
effusion and a circumsceribed rounded shadow
right base depicting lymph nodal metastases.

Fig. 3.
Photomicrograph shows collapes of the lung

(H& E x 72)
5

Fig. 2.

Photograph illustrates the massive homogenous
ncoplasm forming the major portion of the left
lung._Clrcumcribed nodule in the contra-lateral
tung just above the liver and a circular lesion in
the liver, indicating the cyst.

Fig. 4,
Photomicrograph illustrat
with hyperchromatic nueclei. (H & E x 324)

es rows of spindle cellg



382 THE INDIAN JOURNAL OF SURGERY FIBRO-SARCOMA OF THE LUNG 383

Fig. 9. Fig. 10.

Fig. €.
Photomicrograph illustrates the pleomorphic Photomicrograph illustrates tumour giant ¢zlls Photomicrograph illustrates islands of myxoma- _Photomicrograph illustrates multiple foci of cal-
nature of the cells. They are round, ovaid and (H& E x 3'24}' tous change in the tumour mass. (H & E x 72)  cification, (H&E x 72)

spindle cells with hyperchromatic nuclei some of
them showing mitotic figures. (H & E x 324)

Fig. 11. Fig. 12.

Fig. 7. Fig. 8 j Photomicrograph illustrates biliary cirrhosis of Photomi_crograph illustrates the fbrous wall of

Photomicrograph llustrates  necrosis  and Photomicrogragh il . 8, the liver. (H & E x 48) 1ihe hepatic cyst and fatty change of the liver
haemorrhage in the tumour tissue, (H& E x 72) matous change pandl ‘t-lg;l'attesicc;mmencing myxo- cells in the remnants of the enclused(}}iieli:tissue.
the myxomatous cel] ypical astral shape of x 7

8 (H&E x 324
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size of a small orange, nof attached to either lobes
of the lung (Fig. 2}. The liver showed diffuse
uniform granularity and cut surface disclosed in
its upper part a circular cystic space of the size
of half-a-rupee coin and of gresnish hue. It was
filled with brownish viscid material {Fig. 2). All
other grgans including bones were not affected.

Secticns from multiple blocks of the neoplasm
and secondary deposit stained with Haematoxylin
and Eosin, Van-Giesen and Faot's stain were
studied. Frozen cections of the same were also
studied. The lung adjoining the tumour was col-
lapsed (Fig. 3). The tumour was composed chiefly
of spindle cells, arrang~d in fasciculi or ill defined
wharls (Fig. 4). Some of them werz avoid while
a few were round and all showed marked atypi-
city confirming malignancy (Fig 5). Large tumour
giant cells formed a feature of the neoalasm
(Fig. 6). Extensive recrosis and haemorrhads was
observed in all the sections (Fig. 7). Myxomatous
change was noticed in some of the sections
(Fig. 8). Some of these cells assumed a typical
astral shape with radially arranged fibrillary pro-
cesses (Fig. 9). Multiple foci of calcification werz
also a feature of the growth (Fig. 10). The s=cond-
ary deposit noticed in the right lung showsd
similar appearances as the primary neoplasm and
no remnants of lvmphoid tissus were found. Buw
for an isolated plague of squamous metaplasia of
the bronchus, no focus of neoplastic changz was
seen in any one of the bronchioles. Sections of
the liver showed typical biliary cirrhosis (Fig. 11)
and fatty change of the tissue enclosed in the
cystic space (Fig. 12).

Morbid histological diagnosis :

“ Primary Fibro-sarcoma of the Lung with
Lymph nodal Metastases ".

COMMENT

The gross and histological appearances of
the tumour bear indisputable evidence of
primary fibro-sarcoma of the lung. The
absence of neoplastic change in the hbron-
chial tree, the massiveness of the growth,
excessive cellularity of the neoplasm and
the neoplastic mass merging into the
healthy portion of the lung point to the
genesis of the tumour from the interstitial
tissue of the lung. Willis'? has made refer-
ence to such a histogenesis of pulmonary
fibro-sarcoma. Interlobar lymph nodal
metastases is a significant finding. although
a deviation from the usual blood metas-
tasis of these tumours. But for terminai
dyspnoea, the patient was asymptomatic
and this feature of the tumour needs to be

emphasised. The absence of bronchial
involvement points to the futility of endo-
scopic examination in such cases. Ahsence
of expectoration in this case till the last
was a noteworthy feature and this denied
the clinician and pathologist yet another
source of diagnosis of the new growth. The
non-finding of malignant cells in the pleu-
ral effusion only stress the fact that nega-
tive findings do not exclude the presence
of a malignant tumour,

Black® in a review of sarcoma of the lung
rightly opined that only five of the reported
cases in the literature could be considered
ag primary pulmonary fibro-sarcoma and
our case answers the criteria of such a tu-
mour.  The prognosis of these neoplasms
as assessed from the published reports is
not  very encouraging. However early
recognition of the tumour before tumour
dissemination has occurred, resection of the

growth should promise longer period of
survival,

We are constrained to suggest any
:_explanation for the biliary cirrhosis noticed
in the absence of extra biliary obstruction.
Explanation for the solitary cyst in the
liver is wanting.

SUMMARY

1. Literature regarding mesenchymal
fumours of the lung with special reference

to fibro-sarcomata of the lung is briefly
reviewed.

2. Clinico-pathological findings in a case
of fibro-sarcoma of the lung with lymph
nodal metastases are recorded.
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SITUS INVERSUS TOTALIS WITH ASSOCIATED ABNORMALITIES

by *D. J. REDDY, T. SURYAPRAKASA RAO, K. GOPALAKRISHNI
N. VENKATASWAMY NAIDU, K. R. VENKIAH, P. SAKUNT

AH GUPTA,
ALA DEVI

and ** V. RAMACHANDRA RAO, Guntur.

Transposition of viscera is known since
ancient times. Aristotle, sited by Wood
and Blalock?!!, is credited to have spotted
two cases of transposed viscera in animals.
Lineback? reports that Fabricius in 1600
AD. described a case of transposed liver
and spleen in the human. In 1824 A.D.,
Kuchenmeister, according to Wood and
Blalock!!, first recognised the condition in
the living and 75 years later Vehsemeyerl?
demonstrated the condition by X-rays.
This condition is more common than
recorded, and up-to-date, about thousand
cases have been reported. The incidence
of this condition from wvarious authors
varies from 1 in 1400 to 35,000. The varia-
tion in the incidence is aitributed to the
frequency of recognition either in the
wards or in the necropsy rooms. Roesler®
observed 1 in 7467 from 22402 necropsies
and this naturally rclates to the selective
population in the hospitals excluding inci-
dence in the general population. Togersen?
in 1949 from an extensive study of Situs
inversus in the general population found
195 cases of Situs inversus in 1.5 million
people screened by mass X-ray in Norway
and its incidence according to him is about
0.01',. Mayo and Rice® recognised 76
cases of situs inversus of both tharacic and
abdominal viscera on physical and Roent-
genological examination in 1,551.047 pa-
tients registered at the Mayo-clinic during
1910 to 1947, forming an incidence of one
in 26,408 among the hospital admissions.
During the same period 3 were encounter-
ed in 19.287 autopsies. The youngest
recorded was 6 months and the oldest 75
vears. Many of the new born with trans-
i:osition of organs are short lived and hence
less incidence has been recorded on the

* Department of Pathology, Medical College,
Guntur,

*# Department of Anatomy, Medical College,
Guntur.

clinical side. P. K. Rao and D. S, Mudaljar?

reviewing cases of tran iti
reported in the India
men.tion of its clinical recognition in
medxcal student with complete transpm:.ia-l
tion of viscera who sought aid for appen-
dicitis po;nting towards the left iliac fossa
Thgy reviewed another case in a new born
child of 24 hours wherein, the cascum and
appenc}m were found on the left side while
operating for imperforate annus, In 1913
the latt_e Dr. Santanakrishna Pillai
genologically demonstrated situs
totalis in one of hig cases,

The aeticlogy of ¢o i
forms still the sy ol

n literature, made

roent-
inversus

biey nge anomalies
' ect ol inquiry, Adams
and Churchill! are of opinion that situs

Inversus may be inherited and a few cases
have been observed in more than c;rfé
member of the family. Situs inversus was
first found as a genetic variation in ex eri
mental animals in 1948 and reportecri) tl-
hgve been caused by recessive gene iz
mice. Mattison quoted by Togersen® ob-
served the anomaly in mother and daughter
while Pernkoft quoted by Togersen found
c_omp‘lete situs inversus in father and par-
tial sital inversus in his child, (:o::ka;')ne2
‘fur.ther gave evidence in support of its
incidence in twinning. They are more fre-
quently met with in monozygotic  twing
than in dizygotic and Togersen goes to thé
?xt(lant to indicate geographical variation in
its incidence which is said 10 parallel with
the incidence of twinning.  The most rea-
sonable assumption is that invers.ion is
partly due to some environmental factors
pOiSSlbly causing a division of the clizyguli;:
pair of 'Ewins. Experimental evidence and
pbservatlons In man suggest that variations
in the development of the dorsal meta-

meres play a fundamental role |
. e
asymmetry of viscera. I the

Johnson3 in reviewin
_ g 632 cases of Situg
inversus for the perigq 1925.46 obser:.r::;
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550 Dextro-cardias and 379 instances of
situs inversus totalis. In 128 of them
Dextro-cardia was the only transposition
found. The tabular form records the inci-
dence of situs inversus partial or total,
recorded by Johnson.

TasLe 1

Author Partial Colon Liver Heart Sto-
situs  alone and mach
inversus vessels

Johnson 41 46 2 20 6

This condition is associated with other
abnormalities like multiple splenules, ab-
sence of spleen, deformities of nose and
frontal sinuses, imperforate anus, atresia
of the duodenum ; Meckel's diverticulum,
anomalies of the spine, defective develop-
ment of the jaw, hydrocephalus, etc.

Bronchiectasis is reported in 25. of the
cases of situs inversus recorded by Toger-
sen, Kartegener's? triad of bronchiectasis,
nasal sinus disease, and transposition o:f
viscera has been recognised by Admas and
Churchill in 23/ of situs inversus while its
incidence in general population is 0.5 as
recorded in Mayo-clinic for the period
1922-41.

The recognition of situs inversus in the
living is all important, when patients seek
surgical aid for vague and unaccountable
abdominal or thoracic symptoms. Mayo and
Rice rightly laid emphasis on the need to
recognise this condition prior to ope‘rati_on
to avoid a repetition of incision te iae in-
convenience of the patient because of the
recognised situs inversus. They had also
cautioned the need to bear in mipd that
congenital anomalies are often multiple and
that one should be on the look out for a
second anomaly in case one was spotted S0
that the same could be rectified at one
operation. The clinical recognition of this
condition is made easy when one keeps in
mind the existence of this anomaly and by
feeling for the lower border of the liver
below the left costal margin ; or the finding

of the right testis at a lower level than the
left, spotting the shift of the cardiac apex
to the right by physical and X-ray exami-
nation. barium meal visualisation of the
stomach, duodenum and appendix, Chole-
cystography and changes in the electro-
cardiogram,

The findings of situs inversus totalis with
associated nasal proboscis, moderate degree
of hydrocephalus and certain rare mal-
formations of the heart not wsually
recorded with this condition, are sufficient
reasons to record this case report.

CASE REPORT

A stil] born male foetus of 15 length weighing
38 ozs. was handed over to the Pathology Depart-
ment of Guntur Medical College without any
cbstetric history 6 months ago. Chief autopsy
findings of the case are given below.

The probeseis in the form of a tubular nose,
drew our attention and a probe passed through it
confirmed our suspicion that it had a blind 2nd
{(Fig. 1). Sagittal section of the skull disclosed
absence of any cartillagencus or bony frame work
suoporting this structure and totally devoid of any
relationship with the oropharynx (Fig, 2). Struc-
tures resembling nose were wanting. Brain occu-
pied small portion of the cranial cavity and
showed signs of decomposition. Appearances of the
cranial cavily were suggestive of hydrocephalus.
The ocesophagus and trachea were normal. The
organs of the thoracic and abdominal cavities
thowed complefe transposition of the viscera
(Fig. 3). Each lung consisted of 2 lobes; the left
being slightly bulkier than the right. The entire
heart appeared to have been made up of the
ventricle, the auricle having assumed a posterior
position to the left of the mid line. The cardiac
apex was seen to the right of the median line.
Dissection of the heart revealed one ventricle from
which arose the aorta and the pulmenary artery
(Fig. 5y. On opening the atrium, it was found
that there was failure in the development of the
inter-atrial septum, this being deficient in the
antero-inferior aspect. What might be the left
auricle was represented as a small auricular
diverticulum which was present in the pasterior
aspect and to the right, appearine as diverticulum
of the terminal part of right superior venacava
(Fig. 4). The suvperior venacavae were two in
numhber. The left was seen opening into the
cephalic part of the atrium, while the right one
inclined eobliquely downwards and to the left and
opened intog the atrium. The inferior venacava
was scen to ascend to the left of the mid line and
open into the caudal partion of the atrium. Two
pulmonary veins were seen opening into the pos-
terior part of the single atrial cavity near the
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i
o
i

Fig. 1. Fig. 2.
Photograph illustrates median projection from Photograph shows sagittal section of eranfum
the forehead “proboscis wose ' the atvow pointing  and arapharynsx, Mustrating the blin

; A d end of nasal
the proboscis. preboseis and in no way related to oropharynx.

Caecum and appendix were g the lefy of the
median lne, the sigmaid colon and rectum were

seen descending to the right of th W
(Fig. 6). e median line

) Liv}ir: The right lube of the liver
Ing tne space underneath the laft costal i
with the gall bladder oceupying a normaéi p?g{f;::

t(i;‘gfes;i-ver but towards the left of the mid line

Spleen: Eleven splenicules of different sizes and
shzpes varying from 3 m.m. to 15 mm. were seen
in relation to the stomach at the fundus i the
vight hypochondriwrn, ’

Kidueys: The right kidney was ¢
higher level than the tefi ope. ound at

Wwas geen fl)-

CoOMMENTS

The necropsy findings illustrate situs in-

Fig. 3. versus complete.  The anomalies of the

Photograph  shows eomplete  transpesition of heart bertaining to the chambers and also
viscera, mpex of the heart to the right, right lahe  the persistence of second SUPETior venaegy

of the liver to left and sigmaid to the vight. have rarely been recorded in sty © ava

complete The tomplete 1 versus
. N . . ele rans H N
r“d;mjmfry tg"‘“’;"]?;h‘;t““fm fg:“mbidia florta des- the viscera and assoeiateq gzﬁc(l)ihal;m:n?
cended to the af t vertebral  column . o1 . o )
‘Fig. 4). malies indicate mecompatibility with  {ife.

Stemack . Stomach was placed 1o the ht of e N
the mid line and the pylorus to the lof gi the Surgeon of ohscure clinjca)
mid line in the transpylotic plane. The mesenter:e  10Ms in cases of left sided
attachment was directed from right 15 legy appendicitis or of

signs angd sy
! ed cholecystitis ar
right sided diverticulosig
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Fig. 4.

Line drawing illustrates single ventricle, rudi-
raentary left airium and disproportionately large
right auricle with a remirant of the septum

stween the two. The pulmonary veins shown in
dotied lines are opening into the rudimenta}ry lgft
atrium. Two superior venacavae and ane mfgrzor
wEnacava zre seen opening into the right atrivem,

Fig. 6. )
Photograph jllustrates appendix and caccum in
the iliac fassa and sigmoid colon in the right iliac

fossa.

PULMONARY
ATTERY

Fig. 5.
Line drawing ilhastrates the openings of the
pulmonary artery and sorta into the single ventri-
cular cavity.

Fig. 7.

Pholograph shows the sigmoid colon tp the
right of median lime, and the arrow mark points
in proximity fo the right kidney, cluster aof speni-
tules in the rino-lient and heno-gastric ligaments
stomach is to the right of median line with the
vertical descent of duodenum,



390 THE INDIAN JOURNAL OF SURGERY

with or without diverticulitis of the sig-
moid colon.

Transposition of viscera according to the
available reports are not incompatible with
normal health. Johnson recorded person-
ally studied cases given in the Tabular
column below, of recognition during life.

TaBLE II

(indicating elinical recognition of situs
inversus in the living as recorded

by Johnson)
8. No. Sex. Age. Data & aids employed
in diagnosis.
1. F 15 X-ray shows — dextra-
cardia; caecum left side.
2. F 27 X-ray and laparotomy.

3. F 38 X-ray stomach on the
right side ECG dextro-
cardia.

These are sufficient to emphasize the
need to keep in mind the existence of
partial or complete situs inversus. Qur
findings are also in agreement with the
published reports of others in that situs
inversus is associated with other anomalies,

SUMMARY

1. Pertinent literature regarding situs
inversus is briefly reviewed.

2. Autopsy findings in 3 case of situs
inversus totalis associated with eardiac and
nasal proboscis anomalies are recorded.

3. Emphasis is laid on the need to bear
in mind the existence of this condition in
thoracic and abdominal surgical conditions
manifesting obscure signs and symptoms.
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COMPLETE RECOVERY FOLLOWING TEN MINUTES OF
CARDIAC ARREST UNDER LOCAL ANAESTHESIA

by K. K. SINHA, Kasauli.

Cardiac arrest under general anaesthesia
not related to any disease of the heart
used to be a major hazard of Chloroform
anaesthesia. The first fatality due to car-
diac arrest under anaesthesia was reported
in 1948, according to Dale2.

Attempt at resuscitation by massage was
made for the first time by Nichaus in 1889
but unsuccessfully. Successful massage was
reported by Inesland in 1889. Successful
massage was a great impetus towards a
new method of treatment,

With the increased adoption of surgery
under varied conditions in various age
groups even in states of poor physical
health, primary cardiac arrest is by no
means infreguent, even though this group
does not include cases of direct interven-
tion on the heart. Today, Chloroform
anaesthesia has been abandoned and safe
anaesthetic agents are used but still pri-
mary cardiac arrest occurs. FEven local
anaesthesia is not exempt. Extensive
studies on this problem have been carried
oul by workers at Boston, and their statis-
tics show that the incidence of the condi-
tion is very low in age groups below 40 and
progressively increases after this age.
Therefore the surgeon and the anaesthetist
should be prepared to encounter and deal
with this condition in patients of the older
age groups and success depends on prompt
recognition and immediate coordinated
treatment. The factor of Electrocardiogra-
phic assessment of elderly subjects for
surgery need hardly be stressed as unsus-
pected cardiac lesions may be mas?(ed. and
precautions can be taken after their recog-
pition,

Problem of Arrest:

For proper orientation of the problem of
arvest, it is essential to realise the changes

which follow in the body after cessation of
the heart beat. Circulation ceases and
respiration stops after a few breaths. The
various organs start suffering from lack of
oxygen and essential metabolic substances.
This results in their death after some
time.

The vulnerability of wvarious tissues
differs but the Central Nervous System,
suffers most and irreversible damage first
takes place in the Cortex. The exact period
is not known and the limit of 10 minutes as
suggested by Hawkins, Mclaughlin and
Daniel* may be nearer the critical period
than 3 minutes as mentioned by Green-
field3, in the light of present day therapy
for the condition. Again there must be a
great individual variation,

Likely Biochemical Changes :

Not only does the brain suffer but other
organs also start suffering. The studies in
connection with Shock have shown that
Anoxia of various organs leads to libera-
tion of Vasodilator metabolites. In the
absence of adequate Adrenal funection
during Anoxia, serum K, has been shown
to be raised. With the arrest of circulation
and non-mobilisation of Adrenal Sterocids
from the Adrenal Cortex it is not difficult
{o presume that serum K might be raised
following arrest too. When circulation
establishes again the accumulation of K
would naturally impair cardiac contrac-
tion.

Blood glucose is also known to fall when
there is Anoxia and ahsence of Adrenal
induced glucogenesis. 1t is likely that this
hypoglycaemic state may be duplicated in
arrest too and might be a factor hampering
the recovery of the cerebral cortex. It is
difficult to predict the behaviour of Adre-
nal Cortex subjected to complete circula-
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tory arrest in reversing the above men-
tioned possible changes. So it appears that
it would be worth while to study bleod
glucose, Electrolytes, Adrenocortical po-
tency and pharmacological activity on
blood vessels of blood taken from a subject
having Cardiac arrest immediately after
restarting of the circulation,

Unfortunately it was not possible to
study these in the case under question, but
therapy was planned to counteract these
effects and the result was something un-
expected.

There are many records of cases survi-
ving for days after cardiac arrest for 5 to
10 minutes in a state of Decerebrate Rigi-
dity ; but in many of these cases no method
to raise the B.P. immediately to an ade-
quate level was employed and therefore a
full blood flow to the brain which is of the
order of 1400 c.c. per miinute was not
obtained till quite some time later when
the relatively resistant vital Medullary cen-
tres have recovered. In many cases the
heart continued to beat for hours although
the blood pressure remained at a very low
level and never rose. This fact has also
been stressed by Rao who used arterial
transfusion to get adequate B.P. in two suc-
cessful cases of massage and this has also
heen mentioned by others. Little stress
seems to have been laid on blood glucose
so far, and this is surprising in view of the
fact that this is such an important meta-
bolic for the cerebral cortex that slight fall
leads to hypoglycaemic coma.

It is being increasingly realised that ade-
quate oxygenation must be started at once
and the onlv way to do it is to start arti-
ficial respiration with an endotracheal tube
thereby insuring adequate expansion with
positive pressure given either manually or
with a machine using a Carbondioxide ab-
sorber. This effort must be continued not
only till return of spontaneous breathing,
but till adequate deep breathing is esta-
blished. Shallow breathing is of little value
and its danger must always be realised.

Cortisone Acetate given parenterally to
antogonise the possible rise of serum K,

CASE REPORT

Mr. P, male, 5
Tuberculosis wi ged 45 sul?e

cTtion with m. i p th
plasty.  The Anaestheti  the o
fhmtmutes of infiltration 2: e
ad] the patient _Was unusually guijet d
needle pricks which had scominy

.8 C e patient s}

tal':t!e, with widely djlateq and ﬁx::inped ‘]on e
patient was pulseloss and heart b Peoe e
Pt sounds were ngt

employed. Hundred
carrit_ed out with an e Hotract
bondioxide absorher.

oXygenation was
ndotracheal tybe with 1:;:1r‘-S

Blood pressur
gluconate 107 o ras

25% Glt_xcoge was also gi

_ t in 10 cc. of saline h
massane 122;233233!% before _starting tﬁg
was started with 2 mgms, ir(:rggae:?:hnof ISY’ Tk
cc{)tse at about 120 drops per minute, ;l'he B‘.l':' th_
:t i;ti f(;afwﬁg\lcr;utes to 1201’90 and maintainéd- I;‘t):i
50 et TOps per minute. Cortisone acetate
g + Was given. Spontaneous breathing

ed about an hour later but it was inad
;131;::‘9 ?gled o;yge?ati}?n w;s continued. Two hou(:‘;
°T patient showed wi r
activity manifested by increasectiieei‘:z‘;z‘ci:r rtr:::-culacll
clfotsnc movements. This settled on administratai?m
?h Bc.c. of Paraldehyde intramuscularly, although
e B.P. fell to 80860 following this acti'vitv T'ﬁ
rate of Noradrenalin had to be increased to 88

drops r minut
again. € to restore the BP. to 120 9

_ Nearly 12 hours later
ing signs of CN.S.
of pupilary reflex
Cortisone {50 mgms.)
was mainlained with

the patient started show-
recovery manifested by return

and eye ball movements.
was given again and B.P.
Noradrenalin. Nearly 18
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hours after the return of the heart beat the
patient started showing signs of consciousness,
manifested by response to loud calls and at the
end of 24 hours he started pointing to the endo-
tracheal tube and complaining of pain. Oxygen
was withdrawn and three hours later when the
patient remained in good condition without oxy-
gen the endotracheal tube was taken out after
Atropine gr. 1/100 had been given. The blood
pressure was still maigt.ait_'ted o?soi‘cl);flsn)en:’lg
though at a slow rate. Cortisone .
giver% on the 2nd day and small feeds ordered. The
kidney was functioning adequately as shown by
adequate urinary output. The patient had three
litres of 5% glucose contaiing Notadrenalin to a
total of 12 mgms. in the lst 24 hours. Ou the
third day. ie. 48 hours after the arrest B.P. wasf,
maintained without Noradrenalin and the dose o
Parenteral Cortisone was brought dewn to 1555
mgms. The same evening he reported pain in
abdominal wound which had burst and was
repaired.

jent made uneventful progress till
3 ar:ksplaattfr when he developed J;nundlce which
cleared in a few days The patient does nor;
remember anything about the first 36 hours an
psychologically is quite intact and stable. Heavy
doses of anti-biotics, Penicillin and Streptomycin

were given all along.

The interesting features of this case
(1) 1t is a case of complet.e recovery after
about 10 minutes of Cardiac arrest under
local anaesthesia, an unusual event. (2)
Therapy was based on qntagomsmg th_e
effect of Anoxia and likely metabolic
changes arising as a result of Cardiac
arrest, 1.e. Hypoglycomia, Hyper_kalemla.
liberation of Vasodilator metabolites and
possible deficiency of Adrenocortical ?te-
roids. (3) The successfgl result prtst (c!)r—
ward a strong argument in favour oh s uty-
ing these factors and ca.lls for furt 'erls u-
dies regarding the period of Cortical ir-

are ’

reversible darage after Cardiac arrest. (4)
It also points to the danger of wounds
breaking down which goes with Cortisone
therapy. (5) The patient had Jaundice at
the end of 3 weeks which was toxic in
nature and no cause could be found. (6)
Available literature has failed to show an
approach exactly along these lines although
all the drugs have been employed and
stress has been laid on adequate oxygena-
tion and maintenance of B.P. by others,

SUMMARY

A successful case of Cardiac resuscitation
about 10 minutes after arrest due to locai
anaesthesia is recorded and a case is made
out for therapy using drugs antagonising
the possible metabolic effects of cardiac
arrest. A plea is made for a study of
these changes.
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ORTHOPAEDIC SECTION
TUBERCULOSIS OF THE SPINE *

by K. S. GREWAL and MOHINDERPAL SINGH, Awmritsar.§

We have analysed 768 patients of tuber-
culosis of the spine. They formed 3.43%¢
of the total number of patients who
attended the Orthopaedic Clinic of the
V. J. Hospital, Amritsar from 23rd Febru-
ary 1949 to 30th June 1955 (Table 1).

TABLE I
INCIDENCE OF SPINAL TUBERCULOQSIS

. Spina! tuberculosis
Tatal patients P ule

Though tuberculosis in general is sup-
posed to be disease of the children, in our
series tuberculosis of the spine was com-
monest in the third decade, ie.. early
adulthood. It was closely followed by
second and first decades respectively. A
large majority, 77.35 per cent, were affect-
ed below the age of 30 years, after which
the incidence fell with the advancing age.
Only 3 patients, (0.39 per cent) were
above 60 years of age (Table II).

Patients Percent There was a slight preponderance of
22390 768 3.43 females, 51.04 per cent as compared to
48.56 per cent of males (Table III).
TABLE Il

AGE INCIDENCE

Uplo 11—20 21—30 31—40 41—50 51—60 Above Total
10 years  years years years years years 80 years
Patients 184 200 210 89 T 22 3 768
Per cent 23 98 2505 27.34 11.59 7.81 286 0.39 100.0
Patients 594 171 3 763
Per cent 77.35 22.26 (.29 100.0

In our previous analysis (Grewal, 1952)
urban patients predominated (81.4 per
cent). The incidence seems to have since
risen in the rural people. In the present
series, urban patients make 63.02 per cent
and rural 35.02 per cent, the addresses
being unrecorded in 1.96 per cent
(Table IV).

*Paper read at the XVII Annual Conference of
the Association of Surgeons of India on 3lst
of December, 1955 at Amritsar.

+From the Department of Orthopaedic Surgery,
V. J. Hospital, Amritsar.

Spine remains the most frequent site of
skeletal tuberculosis. The incidence in our
series being 34 per cent oui of 2260
patients of skeletal tuberculosis.  This js
followed by hip, knee and ankle in orde,
of frequency (Table V).

On comparing the incidence of tuber-
cular affection of the weight-bearing bones
and joints with the non-weight-bearing
bones and joints, the former show a very

high incidence of 76.37 er
{Table VI). F et
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TABLE Il
SEX INCIDENCE

TABLE VI

INCIDENCE OF TUBERCULOSIS IN
WEIGHT-BEARING BONES AND JOINTS

Female Mates ol s Weight-beari Non-Weight-bear
= 2 I £ =3 Total patients eight-bearing Non-Weight-bear-
] -] = ] patien
:‘5 g § “é 2 : of skeletal bones and joints  ing bones & joints
ko 'nt.; E & o B tuberculosis Patients Percent Patients Percent
a. o -
g02  6LO4 376 48.96 768 100.0 3260 1728 78.37 534 2363
Does mobility or some other factor
TABLE IV determine the seedling of the bacilli? To
INCIDENCE IN URBAN AND RURAL answer this question 530 lesions in 508
POPULATION patients were analysed (Table VII).
Urban Rural Unrecorded Total TABLE VII
- = € & SITES OF INVOLVEMENT IN THE SPINE
@ b bt 7]
. - o s =] o ) o :
Zo 3 z Py = o z B _ Anatomical Children#* Adults
situation of
No. of No. of
484 6302 268 3502 1 196 1768  1C00 vertebrae | .ionc Per cent Lesions Per cent
Cervical I i 2
TABLE V I}il ; g
INCIDENCE OF SKELETAL TUBERCULOSIS V2L 413 7L 44
i 2 9
_I_’_ar_t affected o i Patifa’rl.ts - Per L:B_l'i V\l]} - g }
Spine . 88 34.0
Hip 295 13.0 Thoracic I 4 1
270 12.0 11 B 2
Knee 30§ 10.0 1I1 11 b
Ankle o v 17 9
Elbow . 188 7 Vo2 13
. K i
Sacroiliac Joint . 'L’; 2'8 ViiL o 5% i
. Foot Bones 6 " X 36 32
Ribs .o 88 24 X 40 a7
Ilium .49 2.1 XI 3 64
Hand Bones 44 ‘.!.g X1 37 85
2
Shoulder 41
- . * 4
sternoclavicular joint ... 14 Lumbar l} 43 } gé
Sternum 1 111 32 31,82 90 53.19
Scapula 14 [£Y 25 | 96
Femur 12 A" 18 a4
. . 3
Tibia . T 12 3 Sacral I 6 1,18 15 1.84
Acromioclavicular joint .., 4
Fibula 3 T —
icle . 1 otal
(Iflla“c s 1’ vertebrae 2 509 1000 815 100.0
umer - . Involved 5
Total ... 2260 100.0

* Upto the age of 15 years,
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Thoracic spine was the most frequent
site of involvement in children upto the
age of 15 years, 62.87 per cent of the total
morbidity occurring in that region. Thora-
cic spine is the least mobile portion, Though
it is difficult to prove, it is surmised that
direct lymphatic spread from the tracheo-
bronchial glands in children may be an
important factor. Other anatomical fac-
tors are unfavourable for the disease to
settle in the thoracic spine, as lumbar ver-
tebrae are more cancellous and vascular in
a growing child. In adults the lumbar
region was more frequently affected, in
them 53.18 per cent of the total morbidity
occurred in the lumbar area. Probably
mobility is a more important factor in
adults. '

" Children seem to have a severer type of
disease than the adults. Involvement of
more than two vertebrae was frequent in
children ; 52.98 per cent of the children
had an involvement of more than two ver-
tebrae whereas in adults 70.3 per cent had
an involvement of two or less vertebrae
(Table VIII). It follows that resistance in

TasLe VIII

EXTENT OF INVOLVEMENT IN CHILDREN
AND ADULTS

Children Adults

Extent of involvement .
. No. Percent No. Percent

Single vertebral

invglvement 2 )_ 10 l‘
‘Two vertebral | 47.02 T Tu 30
involvement 67 199 f

Three vertebral .
involvement 39 59
Four vertebral
involvement 21

Five vertebral
involvement 18 | 9
Six vertebral
involvement T 32,8 1. 2070
Seven vertebral {
involvement 2 3
Eight vertebral
involvement 2 1
Nine vertebral
involvement — i
Total .. 1868 10000 340  100.00

children is less and the disease spreads

quickly to the adjacent vertebrae, or may
be that many vertebrae are involved toge-
ther due to the same reason,

Abscess formation wa -
quent in children ; out ofsll?llsfes;:r?: 983frf';
per cent showed radiological evidence of
paravertebral abscess; in adylts 75.58 per
cent of 213 lesions similarly analyseci shc?w-
ed paravertebral abscesses (Table 1X)

TasLg IX
INCIDENCE OF ABSCESS FORMATION

) Children Adulrs

Region of 2P g - - "
M - =~ -
the Spine. v £2% § B3 2da =
- SR a '] Q o &
@ T =2 239 o
22 £282 % B3 Foi o

3 £ s @

T HAuw o e 35 ﬁ n:‘

——— "7 777 %G8 S8R L

Cervical

5 2 4000 g 1 -0 00
Thoracic 50 18 88.03 48 376 46
Thoraco 13 ; .
foaaco 10 7842 23 20 ¥3.00
Lumbar and 33 p 2.7
Lumbosna a1 X 72.13 112 84 3.00
B ———
Taotal 101 84 8317 213 181 1343

in'I;}]:?I c;?cid.ence of Paraplegia waq higher
en; 17.35 per cent of the children

had pa[‘aplegia .
of the adultg (T:]ileag}ar}st 11.22 per cen

TABLE X
INCIDENCE OF PARAPLEGIA

With Paraplegia
Tatal Ng, No.

Poer cent
Children 260 45 N 17 4%
. 4
Adults s 508 57 11,99

The complications ;
. 5 in the f 5
ciated tubercular lesions we?-::naloqfo a§0-
s a
adren.; 80 per cent of
4 ; ssociat
lesions had active foei ag age;:]ins:u'k{frg“;l?:l:

th ;
e adults; even the muiltiple active foci
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TABLE XI
INCIDENCE OF ACTIVE ASSOCIATED TUBERCULAR LESIONS

Total patients Patients with

Patients with Patients with

with associated single active focus multiple active foci active foci
tubercular lesions .
N No, Per cent No, Per cent No. Per cent
Children ... 35 22 82.86 8 17.14 28 80.00
Aduits ... 97 62 63.92 10 10.31 72 74.93

were more frequent in children: 17.14 per
cent showing multiple active foci as com-
pared to 10.31 per cent of the adults
(Table XI).

All these observations indicate that
children have a lower resistance against
tuberculous infection than the adults,

There were 165 associated tubercular
lesions, pulmonary tuberculosis and cervi-
cal lymphadenitis formed the largest
group. The distribution of the lesions is
shown in Table XII in order of frequency.

Thg types of healing process were also
peculiar. In children the bodies of the ver-
tebrae were destroyed quickly resulting in

Fig. 1. Fig. 2.

a large gibbus (Fig. 1);. whereas adults
generally showed lesser amount of destruc-
tion, vertebral bodies were seldom com-
pletely destroyed, the kyphos was less
marked (Fig. 2), and the tendency for
healing of the contiguous ,vertebras was
early. Ultimately bony fusion might occur
equally well both in children and in adults
(Figs. 3 and 4).

TREATMENT

We have classified the results as :—

Excellent: The lesion was well healed.
There were no residual symptoms and the
patient was comfortable after full day's
work.

Figs, 3 & 4.

Fig. 1. Shows massive destruction of thoracie vertebrae with marked kyphosis of the
thoracic spine in a child.

Fig. 2. Shows erosiens of the contiguous margins of the vertebrae with diminution of
dist space without much deformity in an adult,

Figs. 3 & 4. Show early bony fusion in a child and in an adult respectively.
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Good : The IESIfm was wet bu't got ment; only 4 remained as such ; out af the
' patient had no res}d}]al symp 3m§;,0rk rest, 40 patients showed excellent results,
= b e R S o - - | 9 pain after a full day’s strenuous ) 18 showed good results, (together making
" . .
A - Improved: The lesion was_healeq but g per cent), and 25 Sho.wed a definite im-
& | tl;e patient was leading a restricted life. provement in their condition,
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(Case No. 1.) (Case No. 2.) ) (Case No. 5. {Case No, 6.)
Fig. §A. ) Fig. SB.. Fig. 6A. Fig. ¢B. Fig. 9A. Fig. 9B. Fig. 10A. Fig. 10B.
Fig. 5A. Preoperative X-ray showing tuberculous lesion of lumbar 3 and 4 vertebrae. Fig. 9A. Preoperative X-ray showing erosions of lumbar 4 and 5 vertebrae.
Fig. 5B. Postoperative X-ray showing a soundly consolidated graft, Fig. 9B. Postoperative X-ray showing a soundly consolidated graft.
Fig. 6A. Preoperative X-ray showing erosions in lumbar 4 and 5 vertebrae. Fig. 10A. Preoperative X-ray showing a collapse of lumbar 3 and 4 vertebrae.

Fig. 6B. Postoperative X-ray showing a soundly consolidated graft. Fig. 10B. Postoperative X-ray showing a well consolidated graft.

(Case No. 3.)

- (Case No. 4
Fig. 7A. Fig. 7B. Fig. BA. Fig. 8B.
Fig. 7TA. Preoperative X-ray showing eatly disease of lumbar 1 and 2 vertebrae, | (Cose o
Fig. 7B. Postoperative X-ray showing a soundly consolidated graft. . Fig. NA s
Fig. RA. Preoperative X-ray showing an extensive tubercular lesion of the lumbar area Fig 114. Preoperative X-ray showing crosons of jumbar | 4 & veriebrac
Fig. 8B. Postoperative X-ray showing a soundly consolidated graft extending from Fig. 11B. Postoperative X-ray showing a soundly consclidated graft.

lumbar 1 vertebra to middle of the sacrum.
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we have been rather cha.ry .of. employing
this type of treatment indiscriminately. Wt}
have used this method as a matte;‘ o
necessity in seven patients of paraplegia
and one patient of retroph._aryngeal abicess
with respiratory obstruction. We1 ?)ve
also used direct attack metht_)d in fum ar
area in two patients. In patle?ts ohp_ara—
plegia we have used Alexander’s tec niqre
(1946) of Costotransversectomy andb g_e-
ral rhacotomy with curettage of the{ oh ies
of the involved vertebrae. Two 0 e; tess
10 patients have alreag]y died, one d111 s:e
years after the operation and thg other i)t
year after the operation, §how1ngTa a 0(3
mortality rate of 22.0 per cent. ofptrh
vide stability and avoid reflare up (E .oe
disease we have d?ne th(i %%s;eriz;a?rs];n;
of the spine in four o :

eight patients fan}? contt'er:t;()slei.;e dgglr::%u?;
5 i t ot the vatle :
Z?Tﬁnz I.elsn other words unless theredliri
definite indication for the above pl;ocent e
we believe that conservative trea Lneuntil
still superior to the direct attglc_- | until
further series of results are publis

clear this issue.

Posterior Spinal Fusion : Out of t-he 31512
patients who received tregtmenth in our
department 16 have been given t El I;est’
rior spinal fusicm_, or :h;iVii;rg;camaSSivé

operation aims 3a
Eciscica{) graft for at least threeb;?:.liﬁi
interspaces, one belpw and. twa fathe - the
site of the lesion, with rawing o the lam

and destruction of the articular (]i hL
naeth same level. The area aroun ht' e
i t':al graft is further packed with ch3ps‘
comt ed from the iliac crest ?.nd chips
I.E‘n[:lovfrcurn the corresponding spinous ld)m;
evases Though this prolongs the pen? }?
ge?::t-ion it gives a sound fugl.ora }{) BtBe
bgck of the spine (Figs. SAhg iOB . 11A1,
'FA.?B;SA,SB;QA,QB,l . ;
11B).

i i d

The operative mortality has ben;r;igélr :];iy

the disability period has bfaen co siderably

duced. None of the patients Wi .

{:nt or good results from1 tilerc%r;%erisr rely
up was in plaste _

g::ltej p%:i‘?og of 18 months, some remained

even for two vears or more ;
hospital stay in the hospitalized patients
was 9.5 months. In patients in whom the
spinal fusion was done the average period
of rest after the operation was 4.4 months
and the average hospital stay was 5.2
months. We are now reducing the period
of preoperative rest and consider that six
months to a year of conservative rest in
plaster beds is ample before the patient is
operated.  Out of these 16 patients given
the posterior spinal fusion 11 showed
excellent results, 88 .75 per cent; 2 showed
good results, 12.5 per cent; and 3 im-
proved considerably, 18 75 per cent,
Though from radiological point of view
2 of these last three patients should have
been classified under excellent or good
results, we grouped them with the im-
proved cases because there were minor
sequelae of the digease incapacitating them
from full day's work ; one showed exagge-
rated reflexes, another a small sinus from
the bed of the graft, and the last one has
not yet been sufficiently followed up to be
correctly assessed (Table XV).

the average

If we compare the resuits in patients
treated with surgical fusion with the
results in patients treated conservatively
under similar conditions in the hospital,
not only the results of surgical fusion are

better but also the hospital stay is almost
halved (Table XV).

Our conclusion is that results of the
conservative treatment are good enough
and those with the posterior spinal fusion
or the ‘ Surgical Rest’ are still better. If
beds and surgical facilities are avialable
early posterior fusion of the spine is the
best form of treatment and gives far better
results than any other treatment The
direct attack method should he kept
reserved only for special type of cases till
further details are available about this less
explored type of treatment, which seems to
carry a much higher mortality,
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FAMILIAL MEYAPHVYSIAL DYSPLASIA
{Report of 2 Cose)
by © PAUL BRAND and “* ERNEST BHASKER SUNDARAM, Vellore.

Certain congenital abnormalities ot the
Yones are very fare ang theit eticlogy Hi-
understopd,  On reviewing the Wievature
extremely few vases of familinl  wefa-
physial dysplasia are recorded ; hence a2
claborate diseussion will be omited and an
interesting tase will be briefly presented.

CASE REFQRTY

Vir. C., aged 25, 1P Bo. 121443, was seen in the
Bzwglcai'ﬁ.%l}.., of Chyiafian Wedical Collegt and
Hospital on 98-5.1952, with {he chief ’camplamt. of
inereasing difficulty in swallowing, Sinee pre HR
a hatf wears he had severe pam m the left upper
apdoroen, whinh used ta increase half an hour
after meals, The pain was axpompanied by a
Jurning sensation  which  was rather  constant

Fig. T-a

oA it bbb A et e

* Fyom the Dept. of Orthopaedics and

- T,

Nuw snd then be vomited abowr 3 ; i5k
fuid. For the last six months he -f:; ﬁlfﬁ?‘i?\
swallow sofids snd was having incressing 4 -
culty in even swallowing liguids. Posture and
slkalis 43 nat have & warked sffect on his pait\:

On examination it was noted, thal the i
‘way guite emaciated and 1all, with Snngpa‘:ﬁ?;
ewtirernities, Routine investipations reVeale‘S’a‘xighi
apaeta  and an FIM, showed a mederate
ﬁymmhﬁmhyﬂrrg. A barium meal showed o
smooth natrowing of the os ARUE.  ong §ﬂc£\
above the disghragm, with minsimal dilmigtion of

e oesophagus sbove the stricture. Thi -
frmed by cesophagoscepy. Ths e can

On 2-6-1852, an  wespph
A . Phago-gastreviomy  was
pertocmed and the hiswlogical examinaﬁnnynf :}f:
sgepckmm proved that ft whs s pendic stenosis of
the oesephagus.  Walient mage an vpeventiui

Fig. 1-b.
Fig. 1 (2 & by, Photograph of patient showipg the large, modled coda of cduvicles

praminent walar eminences and farge promivent engs of humoeu

e et i e

N e e e g o e A

*% Fpomi Che Dept. of Tharacic Surigety, Chotstian Medical College ang Hospitad, Vellore, Somed india.

FAMILIAL METAPHYSIAL DYSPLASIA

. Fig. 2-a. Fig, 2D,
Fig. 2 {2 & b). Showing enlargement of the tibias and the knock knee. The enlarge-
ment of the digits was mistakenly interpreted as * Clubbing.’

Fig. 3.
Lateral skiagram of the skull showing sclerosis of the bones of the base of the skull

407




408 THE INDIAN JOURNAIL OF SURGERY

Fig. 4.

Fig, 5-a and b,

Pa. view of chest showing almost normal ribs Fig. 3 (a). Skiagram of the
and scapulae. The medial ends of the clavicles shewing maximum enlargement of (f,
are markedly rarified, with minimal sclerosis, (b) Skiagram of right uina sh of the upper eng
The medullary cavity seems norma! in the mid-  with rarzfaction of the

- The radius
Y less. There i
rpal  banes and

dle of the clavicles, is also enlarged but comperative}

enlargement of all the metaca
phalanges.

w

. kS
Fig. 6-a, b and ¢.

Fig. 6 (a). Plain skiagram of the femur showing diffuse
the middle one third and maximum at the lower end, The ¢
the bones of the extremities. (b) P, and (¢) oblique skiagrams of the tibiae and fibylap -
The enlargement in the tibiae is more evident in the upper two thirds, ’

enlargement starting from
hanges are coenstant in al]

FAMILIAL METAPHYSIAL DYSPLASIA . 409

Fig. 7.
Plain skiagram of both feet showing the generalized enlargement of the metatarsal
bones, and an old fracture of the proximal end of the left first phalanx of the great toe.

ary, except for a slight infection of the

ent was apparently well till 2-6-1955, thzn
turned for a check up. His complalpts now
(1) Upable te lie down fat in bed.
ain in the left upper abdomen—2 years. (3}
xlong the thoracotomy scar. On closer ques-
g it was evident that he was nermal only
year after operation, and thzn sta.rt"d
burning pain behind the sternum especially
food. On lying down, he regurgztgteq! sour
He alse complained of vague pain in the
arsal, interphalangeal, mgtalarsal, qnl.cle and
joints. There was ne history of injury to
shes. On physical examination it was noted
he young man was ra{hcr tall, with long
The clavicles were thickened and promi-
specially at the medial ends. Thz bones }?f
jper extremities were two to three times t 2
1 size, and especially \N‘ldEHSd at the meL;»
] ends. The malar eminences were Drom}
The scapulac were normal,  The bohes Od
wer exiremitics were also groas_ly wuliler&e
metaphyseal ends and the patient ad'\at
valgum The left great toe was :en r:cll
lly at the mela tarsophalangeal joint, a
was grating on movement.

i investigation wecre negative, EKCSD(:
1:23:;:1:32 hypergchlorhydria. Oesophagqsc?g_y‘
1 an adequatz lum-n at the anastamalic 'hn\d
minimal reflux of stomach contents a%
reddening of the stomach mucc_is}? “:;;
This cesophagitis was controlted wuh a}:))zl
ind elevation of the_head-enc_i of the bed.
rological tests were inconclusive.

Ekiagrams of the bones revealed gz peculiar,
constant, enlargement of all the bones of the
extremities. The enlargement was maximal at the
metaphyseal ends, and the sclerosis in the cortex
was minimal.  The medullary cavity was slightly
enlarged. Lateral view of the skull showed scle—
rosis at the base. The enlargement of the clavicles
was maximal at the medial ends where the cortex
was rarefied. Scapulae and ribs seemed normal.
In the lower extremities the tibiae were markedly
enlarged at the proximal ends and there was an
old fracture, with callus formation, at the proxi-
mal phalanx of the great toe. The periosteal
changes in all the bones were minimal to absent.

CoMMENT

Very few cases of this congenital deve-
lovment are reported in the literature.
Most of them have knock knee and enlarge-
ment of the bones of the extremities. Scle-
rosis of the bones of the base of the skull,
and spontanenus fracture of the phalanges
are rare. Ewven though these bones are
solt, healing is rather prompt. There does
not seem to be any definite change in the
bone marrow. The cause of this develop-
mental error is not understood.,
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FRACTURES AT THE NECK OF THE FEMUR
by K. S. GREWAL and V. M. CHARNALIA, Amriteqr

We have been tempted to report a series
of cases with fracture at the neck of the
femur firstly for the fact that a good pro-
portion of children had this fracture and
secondly because good results were obtain-
ed from nailing of the adduction fracture
of the neck of the femur. We have ana-
lysed 112 cases of fracture of the neck of
the femur treated in our department. Out
of this total, 71 belonged to adduction and
2 abduction and 39 trochanteric type.

Fractures below the age of seventeen :
A comprehensive review was given of frac-
tures neck of femur below the age of seven-
teen by A. J. Ingram and Borden Bachynski
in 1953. They reported 24 cases seen
during a period of 23 years. We have had
eight cases of similar fractures below the
age of 17 years in 64 years (not a very
common fracture}.

Unlike Ingram et al all our cases belong-
ed to the group of transcervical intra-
scapular fractures. Four of our cases were
treated in abduction P.O.P. hip spica, three
by a Smith-Peterson nail and one by pri-
mary osteotomy.

Wilson (1940), Carrell & Carrell (1941),
and Allende & Lezama (1951) all held the
opinion that Whitman's plaster was ineffi-
cient and last named authors contended
that this treatment resulted in Coxa vara.
Collonna (1951) held, however, that Whit-
man’s method of treatment was the best
form of treatment in children. Qur experi-
ence with Whitman hip spica coincides with
the first authors. Two of the four cases
treated with Whitman’s plaster united w*th
Coxa vara (Fig. 1) and one did not unite
even after nine months’ p!aster. One
genuine objection to nailing is damage to
the epiphyseal cartilage. In one of the
cases treated in P.G.P. hip spica early
fusion of the epiphysis occurred (Fig. 2).
One is inclined to conclude that P.O.P. hip
spica also is mo guarantee against early

fusion of epiphysi
ic Physis.  Moreover i
nailing produces early fusion of ep::l::fll;

yet it does not produce appreciable shorten-

Avaseular necrosis is reported to be fre-

quent in children. Six out of 24

}ngram et al showed such comp']:i-sae:?o?}f
l OUr series two out of § (25'/) showed
this corpplication and occurred in case
treated in P.OP. hip spica (Fig. 4), Oui

ts the general statement,

! 1s much ;
children which g miore severe in

. amages the ret;
vessels. Objection has bee _retinacular

Perhaps the injury

; _ cartex. Tho
the series is too small for any autheﬁtgiz

iv,ltat_ement yet the advantage gained in
lavmg 3 mnormal neck shafy angle and
almost normal lquth of the femyr and a

occasional early fyusion
We do not uge knowles
extraordinary difficulty
fractures in children.

of epiphysis too.
pins as we find no
In nailing these

Fractureg in adults

In all 104 fra

ctures were ge i
adults : — €1 n

Adduction in 63 (60.58;)
Trochanteric in 39 (37.50°;)
Abduction in 2 (1.927))
Total 104
e

Abduction type of fracture i
It is im-
pacted, fracture line g o
generall
and fracture shaft angle js :bo?a:h%tlj}?
(Fig. 3). This type of fractyre requires

Fig. 1.

Fig. 2.

Fig. 3,

Fig. 4.

Fig. 1. Fracture neck of the femur in a child treated with Whitman hip spica united

with coxa vara,

Fig. 2. Fracture neck of the femur in a child treated with Wh.‘ltmﬂ'!‘l‘hip spica, shows

early fusion of epiphysis.

Fig. 3. Fracture neck of the femur in a child treated with 8.P. nail, shows no apprecia-

Fig. 4. Fracture neck of the femur treated in P.OP. hip spica,

Fig. 5.

ble shortening of the neck,

of the head of the femur.

Fig. 6.

Fig. 1.

shows avascular necrosis

Fig. TA.

Fig. 5. Abduction fracture of the neck of the femur. Fracture-shaft angle is §5°,
Fig. 6. A trochanteric fracture ireated by skeletal traction in abduction and flexion

shows union in a mild coxa vara.

Fig. 7. Pre-operative picture of a trochanteric fracture in a young man of 38 years.

Fig. TA.

Fig, 8.
Fig. 8
Fig. 9
Fig. 10.
Fie. 11

Post-operative picture. Neufeld Capner nail in position.

Fig. 9.
Post-reduction picture (A.P. view).
Post-reduction picture (Lat. view).
8.P. nail in posilion (AP. view).
S.P. nail in position (Lat. view}.

Fig. 10.

Fig. 11.
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no immobilisation. Weight bearing may
be deferred to 10-12 weeks though the
movements of the hip may be allowed
early. Prognosis is good as almost all frac.
tures unite in .good position.

Trochanteric fracture : Qut of the 39, 38
were treated by skeletal traction in abdue-
tion and flexion and one by Neufeld
Capner nail. Three of them died in the
hospital (7.68%:), the rest all united in a
mild coxa vara (Fig. 6). The ultimate
results of successfully treated cases were
good in conservatively treated cases. The
one case in which nail and plate was
applied was a youngman of 38 years (Fig
7 and 7-a).

The rest of the cases were elderly and
as the results of conservative treatment
were almost as good as after operation, we
have stuck to the former routine and finr
that the fear of a eertain amount of risk
which should be avoided as far as possible
is present especially in old peopl'e wha are
poor surgical risk. Trochanteric fracture
occurred in comparatively older people, age
ranging between 22-81 with an average
of 64.

Table showing the age of cases of
jracture nmeck of femur,

5. No. Type of Average Max. Mini

jracture. age.
1. Abduction 58 60 56
2. Adduction 47 80 8
3 Trachanteric 64 91 22

e —

Adduction froctures: We had 63 such
cases out of whom 55 had one or another
form of operation for their fractures. Two
died before operation (3.17°7). Six left
against medical advice and could not be
traced for follow up.

Type of operation: Nailing was pre-
ferred as a first priority operation in fresh
fractures. Unluckily all cases did not come
in the early stages ta the hospital. Only

33 cases came ear] i
m ¥ enough for Smith-

Peterson nailing alone, 'lghe rest calme

late and had to be given other operations.

Table showing the tupe o
- _ surge
adduction fracture of neik ojg)‘;ilm{:r

in adulty

S. No. Type of operation, Np. of cases.

1. Smith Peterson Nailin

2. S.P. Nail ang Graft 8 32

3. Osteotomy 16

4. Batghelor's Arthroplasty 1

3. Excision head ang neck 2
Tata) 55

rI"he- maximum period for S
which was considered safe
though‘one would like to nail ¢
as possible after the fracture h
Ou't of this series of S P, nail

» ase is done onl
result is still pend; Y

P, nailing
as 6 weeks
hem as soon
as accurred,
ing 31 have

ion depends y on the .
racy of reduc}ion and ﬁxa}t)ion. A aﬁicg\.jh
proportion {94¢;) of bony unijon encoura-

bservation. Though

ral views and algo 5
properly placed in ¢
the femur. A pajy

eeing that the nail is
he neck and head of
calcar femorale and yYing parallel to the

and as near the centre of
thi k 15 i i
ani] rieia; as possible is ideal (Figs. 8, 9, 10

We have followed almgst
McElvgnny excepting thay w
much importance to the ty

the method of
e do not attach

ount of tractian

FRACTURES AT THE NECK OF THE FEMUR

Fig. 12,
Fig. 12. Patient an Watson Jone’s table.

Fig. 13. Limb externally rotated and traction applied.

Fig. 14,
Fig. 14. Limb abducted till abductors stand out prominently.

Fig. 1i5.

Fig. 15. Limb internally rotated with support under the greater trochanter.

The limb is then externally rotated
(Fig. 13) and abducted ti)} the adductors
stand prominently (Fig. 14). The limb is
then internally rotated, both from the foot
piece and from the trochanteric region, The
trochanteric region is lifted upwards at the
same time by the support of the shoulder
(Fig. 15).

The limb is then adducted (Fig. 16).
A.P. and lateral skiagrams are taken and
reduction confirmed both in A.P. and late-

9

ral views. Guide wires are thrust in
blindly from below the base of the greater
trochanter aiming at the opposite anterior
superior spine, As the limb is internally
rotated care should be taken that the direc-
tion of the guide wire is 45° downwards
towards the floor and that it is inserted in
the middle of the lateral surface of sub-
trochanteric region. The proper guide wire
as near the centre as possible is chosen for
threading the proper size nail on. (Fig. 17
and 18),

413
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Fig. 16.
Fig. 16. Limb adducted. Fig. 18

Fig. 17. Guide wire in position (A.P. view).
Fiig. 18. Guide wire in position (Lat. view).

Fig. 18 Fig. 20. Fig. 21

Fig. 13. Shows non-union at the fracture site, Nail has gone to the uppe IFig. 22
T po

head and the graft is seen broken. € of the

Fig. 20. Shows McMurray osteotomy in a case of fractupe of the neck

Union is seen both at the fracture and osteatomy site of the femuyy.

Fig. 21. Shows Batchelor’s arthroplasty in a case of ununited fracture of
the femur. Excision of the head of the femur combined with a
of Schanz type. Osteotomy fixed in position by an angle
SCrews,

the neck of
n QSteoQomy
d plate apg

Fig. 22. Shows total excision of the head and neck of the femur in a case of
fracture of the neck of the femur (Girdieston pseudoarthmsis)(’ Ununiled

FRACTURES AT THE NECK OF THE FEMUR 415

Non-union: Non-union has been found
in various percentages in various series; to
mention a few, Neer (1951) 19‘., Neer and
McLaughlin  (1948) 16.1°¢, Eyre-Brook
and Pridie (1941) 13.3°¢, McElvenny
{1949) 3.06".. As our series show a very
small percentage of non-union almost the
same as described by Mc Elvenny. We feel
it is the reduction which is most impor-
tant. Non-union has occurred only in 3.3"/
of our cases who received S.P. nail within
six weeks of the fracture. A case coming
later than 4 weeks has a tendency to non-
union in spite of nailing. Three cases of
our series who came between two to nine
months received nail and graft. This sup-
plementary graft was chosen with a view
to encourage union. One case failed
resulting in non-union, Incidentally this case

.was done nine months after the fracture

and showed a frank non-union (Fig. 19).
The other two united firmly. We are
inclined to think that nail and graft is a
good operation if the patient comes bet-
ween 4-12 weeks after which the neck
absorption has progressed too much and
fibrous union has already set in, Aller 12
weeks we believe that nailing should not
be used and instead primary osteotomy
<hould be the operation of choice. Out of
our series osteotomy was done in 16 cases
resulting ip union in all,  None of them
complained of any appreciable disability.
Movements of the hip remained almust
normal. These cases have been followed

_up between 1-4 years and all of them are

happy with the result. We have (}nne
MeMurray's osteotomy with medial shift of
the lower fragment (Fig. 20).

This osteotomy was done in fractures
ranging from 12 weeks to six yvears. Selec-
tion was based, however. on the fact that
the head had a normal texture and did not
show any evidence of avascular necrosis.
One case, however, did develop avasculal
necrosis of the head of the femur even afier
osteotomy though the fracture healed.

When avascular necrosis was evident and
the patient had pain and limitation of
movements at the hip joint, osteotomy was

considered inadequate; therefore some
type of arthroplasty was contemplated. One
case was given Batchelor's type of arthro-
plasty (Fig. 21). In two others simple
excision of head and neck was performed
(Fig. 22). These hips remained unstable
but were painless and mobile and the
patients were quite satisfied with this
amount of handicap.
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SPONDYIDLISTHESIS »
(Review of the Literature with Incidence in Indian Cadaye )
rs

by B. D. MISRA, Barodg,

_ There is no clear definition of this term ;
in fact it has an entirely different meaning
between one author and another.

Kilian was the first to describe in 1854
this condition and gave this term and ac-
cording to him, it is a condition in which
luxation forward of a whole lumbar verte-
bra occurs. He was of the opinion that
this condition was due o caries and inflam-
mation, Neugebaurer in 1884, after 3 study
of all the anatomical museum specimens
available, described the deformity as an
elongation and angulation of the sagittal
axis and a dislocation forward of the ante.
rior part of vertebra. He regarded injury
as the principal cause of this condition,

Lane, in 1885, discussed spondylolisthesis
as one of the numerous changes found in
the spine of labourers. Lovett in 1897,
reported the first case of traumatic spon-
dylolisthesis. In 1928 Faldini in Italy made
an excellent contribution to the study of
spondylolisthesis. He applied a different
term to each of the two types of lesion ;
for the rare slip of the entire 5th lumbar
vertebra he reserved the name “ Spondylo-
lishthesis * and for the commoner lesion he
used the title “Spondylolysis .

Meyerding in 1931, reporting 121 cases
of great interest from the clinical point of
view, reports that trauma is an etiological
factor, but obesity, pregnancy and occu-
pational strain may gradually bring on the
condition.

Capener (1931-1932) published his paper
based on study of 34 cases of spondylo-
listhesis with special reference to the
mechanism of the lesion and its diagnosis.
Like Faldini he also classified them into
two types. The first, as described by
Faldini, he says is rare, the second type
being most frequently seen, and this second

* Department of Anatomy, Medical Co]leég,
Baroda.
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other reasons to prove that the lesion is not
cangenital.

Majority of text-books 1? anatomy,

bryolo, and Surgery, refers to one
tEeTm yonlff i.e. Spondylolisthesis (Keith,
Grant, Mc Gregor, Mercer), They all
define this condition, as described by
Colona, while a few text books define this
term as merely the slipping forward of the
5th lumbar vertebra—upon the sacrum
(Cunningham, Mc Murray). So we get the
following definitions in various text-books
and by various authors.

(1) Spondylolisthesis: The lumbar ver-
tebra (usually the 5th) is in two pleces—
the spine, laminae and inferior__ artic_ula_r
processes being detached (in 5% of indi-
viduals) (Grant Keith. Frazer}.

(2) A forward displacement of the 5th
lumbar vertebra (no separation of the ver-
tebra in two parts) (Cunningham, M:
Murray).

(3) When the body of the vertebra which
is in two parts as described in no.l. slips for-
ward then only the condition is known as
spondylolisthesis ; (when the vertebra is in
two pieces but without slipping forward it
is spondylolysis (Colona).

(4) Spondylolisthesis & Spondylolysis
are one and the same condition (Capener).

{(5) Slipping forward of a vertebral bod__v
and also the mechanism which permit
whole or part of the vertebra to luxate in
such a way (Newman).

(6) A deformity of the lumbﬂjsacral
region, produced by the gradual gliding or
slipping forward of the lumbar spine on the
sacrum {Mercer).

Anatomical Considerations:

1 have taken the spondyloiysthesis — as
defined in majority of text books of An?-—
tomy, ie. the lumbar verteb}'a (usqal ¥
Sth) is in two pieces — the spine. Jaminae
and inferior articular processes being
detached.  This defect is usually accom-
panied by a forward displacement of th‘e
vertebral column. as the bodies have lost

the restraining influence of the inferior
articular processes.

First it attracted the attention of obste-
tricians and was considered to be chiefly a
disorder of women. It has however, been
shown since to affect men more often than
women, Of the various theories advanced,
for this condition, the two most widely ac-
cepted were (a) Congenital and (b) Trau-
matic. The former is undoubtedly most
popular. There are so many factors that
are brought against this theory by various
authors from time to time and now the
table seems to be turning. We are still
unable to come to a definite conclusion.

The most extensive investigation in this
field has been done by Willis (1929) who
has reported upon a series of over 700
skeletons and found such defects, in the
neural arch of 4.28% of individuals. It
must be remembered that X-ray of this
area in new born and infants cannot shed
much light, because of the dense cartila-
genous structure. So is the study of graoss
anatomical study in a large series of still
births and voung infants is not great. Only
a study of embryology might be expected
to give some final verdict on the subject.

In the normal development of a lumbar-
vertebra there are 3 primary centres of
ossification, One is for the body and one
each for the each half of the neural arch.
There are also 4 secondary centres, The
primary centres appear at about the 15th
week and fuse posteriorly during the 1st
vear. Failure of fusion of these primary
centres give rise to a number of congenital
anomalies. The neural arch usually fuses
with the body at 6th year.

It has been estimated by various obser-
vers {Grant, Colona-Willis, etc.) that neu-
ral arch defects occur in between 5—6/7 of
the total adult population.

Evidence has also been brought forward
to suggest that it is familial; Freiberg
(1939) has reported a family of which 61
blood relations were examined and of these
no less than 15 had spondylolisthesis.
Harris (1951) has also reported the inci-
dence in relation to parent and child.
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Ramband and Renault in 1864, were the
first to state definitely that each lateral
half of neural arch arises from two centres
of ossification and that a congenital lack of
fusion of these centres is the primary
cause of the neural arch defect. Mall
(1906), Chandler (1931), Batts (1939)
have failed to find a single instance of
double ossification centre for the lateral
half to neural arch at either the 4th or 5th
lumbar vertebra. Most of the text-books in
Anatomy mention about the double cen-
tres of ossification (Keith, Grant, Cun-
ningham, Buchanan, Mc Gregor, etc.).

Hitcheock (1840) examined 90 fetuses and
found only one cenire of ossification. He
however, found the original isthemic defect
bath with and without slipping of the ver-
tebral bodies. He concluded that this
isthemie zone is of great potential weak-
ness for it consists largely of cartilage
until after birth. He also found that this
area is occupied mostly by a large lake of
blood vessels, almost, sinusoidal in nature.

These data are based on his study of still
born and infant cadavers. He could pro-
duce by hyper-flexion of the spine and a
moderate degree of force, a fracture of the
neural arch at the isthemic area in the
lower lumbar region. It can be surmised
from this that the fracture can occur at the
weakest part of the neural arch during
birth. Hyper-extension failed to produce
this condition. So it is quite reasonable to
think that the position of the infant during
delivery is one factor of importance iIn
producing this condition.

Capener (1932) has pointed out the im-
portance of the wedge like influence pro-
vided by the upper and posterior border of
sacrum, the apex of which is formed by the
articular facets of sacrum. This apex is
driven upwards and splits the 5th lumbar
vertebra into two parts at the site of the
congenital non-union.

Willis (1929) points  out that as the
artery divides at this point either before or
after entering the bone, into ascending and
descending branches, bone development
may progress in a simjlar way fanning out
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contra-indicate a congenital defect. As the
age advances there are more chances of
heavy work and falls. Stewart (1933) has
noted the occurrence amongst Eskimo and
in them, this condition occurred in over
20',. This I think may be due to injuries
arising from frequent falls on the buttocks
on ice.

Another important fact to be noticed is
that in all the anatomical specimens show-
ing this condition, the separation occurs at
exactly the same place. This again is a
point in favour of the congenital nature of
the defect.

Role of Trawma :

Assuming the presence of a congenital
defect, it cannot however be denied that
trauma plays an important part in the pro-
duction of spondylolisthesis. Another im-
portant fact to be noted is that so far, a
study of the literature on the subject
reveals that no one has presented a single
instance in which trauma alone has proved
to be the cause (of production). So it is
highly improbable that trauma alone can
produce the condition. Besides this, all
the cases or specimens so far reported upon
have been of the advanced type and no
demonstration has been planned and made
of the progress in the particular patient
from a preslip stage to the well marked
stage. So two factors are essential for the
production of this condition a congenital or
inherited weakness in the lumbar vertebra
and trauma. Such lesions will occur at the
same place and the margins will not be
smooth,

Data was collected in the Department of
Anatomy, Medical College, Baroda. All
the bones of a body., when recovered
from the maceration tank were scru-
tinised thoroughly and every vertebra
showing such condition was noted and
kept since 1949. Till now, in all 57
bodies were macerated and out of these 4
show this clear cut condition. All were
ahove the age of 20 years,

SUMMARY

1. Various definitions given by different
workers and text-books, of spondylolisthe-

sis are recorded. Work done by various
workers on this condition with special
reference to the cause is reviewed.

2. Various factors which favour the
theory of congenital origin of the condition
is brought forth.

3. Two factors are essential for the pro-
duction of this condition:—

(a) Congenital or inherited weak-
ness in the lumbar vertebra.

{b) Trauma.

4. The incidence of the condition in
adult as noted after the maceration in the
Department of Anatomy, Medical College,
Baroda, since 1949 has been recorded.
4 out of 57 bodies macerated show the con-
dition in the 5th lumbar vertebra.

I am grateful to Dr. K. K. Bhatt, Professor of
Apatomy, for giving me permission to make use
of the museum specimen of the Dept. of Anatomy.
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THE XViIll ANNUAL CONFERENCE

The XVIII Annual Conference of the Association
of Surgecns of India will be held at Indore on the
29th to 31st Dec. 1856 inclusive. Dr. B. B, Ohri,
M.S, FRCS., Professor of Surgery, M. G. M.
Medical College, Indore, is the Local Secretary,
and members will receive individual intimation
regarding details and exact dates of the Canfer-
ence from him in due course.

At the Conference, the following subjects will
be discussed : —

i{. Cancer of the Lung—

Openzr @ Dr. A, K. Basu, Calcutta,
(Surgical aspect}
Seconder : Dr. R. Dutt Chowdhuri, Cal-
cutta. (Pathological aspect)
Seconder : Dr. N. B. Roy. Calcutta.
{Radiotherapeutic aspect)

2. Hypospndias—
Opencr  : Dr. R. N. Sinha, Patra.
Eeconder: Dr. R. N. Sharma. Lucknaw.

3. Spinal Injuries particularly of the Cervieal
Spine—

Opener : Dr. H. K. Sarkar, Calcutta,
Scconder : Dr. A, K. Saha, Caleutta.
Besides these, the following Anaesthetic papors

“will be read at the Conference in conjunction with

th2 above papers:—
1. Anaesthesia in Cancer Lung
by Dr. 8. K Chatterjee.

2. Anacsthesia in Surgery of Spine
by Dr. S, K. Bakshi.

3, Anaesthesia in Pediatrics
by Dr. M. S. Kohili.
In addition to the above a few “Short Papers”
will be read at the Conference. Members will get

teparate notice {rom the Hony. Sscretary about
this during the st weak of Seplember. 1956.

Subjects for discussion at [uture meetings

19th Mceting:
i. Non-malignant Stricture of Oesophagus
by Dr. Subrata Banerjee, Caleutta.
2. Surgery of Intrecranial Vascular Lesions
by Dr. B. Ramamurthi, Madras.

3. Tumours of the Testis
by Dr. E. J. Borges, Bombay.

20th Meeting :
1. Acquired Facial Defects
by Dr. M. Mukherji, Calcutta.
2. Hydronephrosis—Experimental and Clinical
Studies
by Dr. B. N. Balakrishna Rao, Gwalior
and Dr. A. E. deS8a’, Bombay.
3. Cuysts of the Lung
(i) Hydatid Cyst of the Lung—
by Dr. 8. K. Scn, New Delhi,
(ii) Cystic disease of the Lung—
by Dr. P. K. Sen, Bombay.
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Concession of Return tickets in 1st, 2nd and 3rd classes on payment of
(Mail fares being charged in case of 2nd and 3rd classes) to persons att end;
Annual Conference of our Association at Indore during December, 1956 has
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single fare
ng the 18th
been granted.
The grant of this concession is subject to the condition that each member prod
a certificate from the Hony. Secretary of the Association of Surgeons of India to the e;;ces
that he is a bonafide member of the Association travelling te attend the anmual mmt:ct
of the Association of Surgeons of India and that his travelling expenses wij not be bor:g
by Central/State Govt, or Local Body or a Statutory Authority, <

Members who are attending our ensuing Conference are, therefore, requested 1o
obtain a Certificate from the Hony. Secretary, on production of a Declaratiop that hy
travelling allowances for attending the Indore meeting on the 20th, 3o0th g 31st Dec 195‘:
will not be met by Central/State Government or Local Body or 4 Statutory A\llhm:igy
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- R. N. Sinha, FR.C.S,, Associate Member, British Association of Plastic Surgeons,
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. H. 8. Bhat, MS,, &
. Jacobh Abraham, M.B.BS,,

Christian Medical College Hospital, Vellore, S. India.

. J. Reddy, M.D,

. Suryaparakasa Rao, MB.B.S,

. Gopalakrishniah Gupta, MBBS,,
. Sakuntala Devi, B.Sc., MBBS,

. R. Venkiah, MBBS., &

. Venkataswamy Naidu, M.BB.S,,

Dept. of Pathology. Guntur Medical College, Guntur.
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. Sakuntala Devi, BSe. MBBS, &
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Dr. Paul Brand, F.RCS, &
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Dept. of Thoracic Surgery, Christian Medical College Haospital, Vellore

Dr. K. S. Grewal, MS,, FRCS, &
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Completa rigidity in all positions.
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Controlled from the head-end of the
table.
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To the modern surgeon, (and even more

so to his patient) the battery of Operating

implements used by the chirurgeon of days

And so gone by would be a horrifying sight. Dire

{0 W‘l@ sas and uncleanness in both the instrumenss

and their users were more the rule than

the exception. Great strides have been made

in improving the instruments of oOperative

surgery, but greater still has been the

advance made in the science of asepsis with jes

constant battle against encroaching infection

Typical of I.C.L. leadership in many
fields and phases of modern medicine and
surgical science is its development of
'‘Cetavlon'—a highly effective
detergent and bactericide.
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EXPERIENCES WITH THE FIRST HUNDRED CASES OF
SURGERY OF THE HEART AND THE GREAT VESSELS —
A CLINICAL REFPORT *

by P. K. SEN, Bombay.

A short protocol of 103 operations per-
formed upto December 1955 for various
disorders of the heart and the great vessels
are set out in Table I.  As will be seen,
correction of mitral stenosis is the common-
est procedure (40 cases). This is not at
all surprising since rheumatic disease of
the heart is probably as common in this
country as in the West, despite the impres-
sion to the contrary (Vakil?'). Constric-
tive pericarditis comes second with 19 cases,
which is again understandable since the
majority of constrictive pericgrditis s
tuberculous in origin.  Perhaps it is guite
possible that many cases of constrictive
pericarditis are missed for one would ex-
pect a larger incidence of tuberculous peri-
carditis leading to constriction in our coun-
try. Surgical correction of blue babies were
third in frequency — 13 cases. Cyanotic
heart disease is probably the commonest
type of congenital cardiac condition _whlch
presents itself to the surgeon. Nfext in fre-
quency was patent ductus arteriosus — 5
cases and coarctation of the aorta —3
cases. Various miscellany of congenital
cardiac anomalies make up the rest. Two
cases were operated for angina pectoris
(revascu]arisation with tale insufflation)
and 7 vena caval ligations were done for
intractable  congestive cardiac  failure
and or tricuspid regurgitation. In addition,
there were 11 cases of aneurysm of the
aorta treated by various methods.

« A Paper read at the 17th Annual Conference of
the Association of Surgeons of India, held at
Amritsar, Dec. 1955

MiTRAL STENOSIS

The surgical correction of mitral stenosis
is no longer in the realm of dispute as far
as practicability and efficacy of the proce-
dure is concerned and the operation has
passed into the realm of the common place
(Dry 5, Hanlon?® Janton et al13). How-
ever, many aspects both physio-pathologi-
cal, clinical and operative have yet to be
considerably clarified before standardiza-
tion of surgical treatment can be obtained
at each level.

Selection of Cuases :

The equivocal and puzzling results of
mitral valvulotomy during the earlier years
after its inception were probably due to
faulty selection of cases. A clear apprecia-
tion of physio-pathological haemodynamics
obtained in mitral diseases is necessary
before selection of cases can be done with
the best and ultimate results. A number
of generally accepted factors concerned with
selection of cases have evolved, eg.: —

Mitral Regurgitation :

In the average case of mitral stenosis
which presents itself to the surgeon, all
things being equal, the presence or absence
of mitral regurgitation to any significant
degree probably ultimately dictates the
success or failure of surgical correction,

The diagnosis of mitral regurgitation on
clinical grounds is considered an easy task
by most cardiologists. But in a given case,
it is not always €tsy to come to definitive
and clear analysis as to the amount of re-
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gurgitation present. According ta a simple
classification suggested by Harken !, cases
are divided into four groups:—

(a) With practically no regurgitation —
so-called ‘ pure’ stenosis ;

(b) Where stenosis is predominant but
some regurgitation is present ;

(c) Where stenosis and regurgitation are
more or less equally marked, and

{d) Where regurgitation predominates,

By the use of routine diagnostic methods.
it may be possible to obtain some general
idea as to the presence of marked or clini-
cally significant mitral regurgitation but
the ultimate measure of regurgitation
depends on the amount of blood which is
pushed into the atrial chamber during
ventricular systole, and this can only be
determined by direct measurements of flow
through the left atrio-ventricular valve and
the measurement of pressure in the left
atrium obtained directly. The measure-
ment of pulmonary °ecapillary’ pressure
gives but small indication of regurgitant
flow through the mitral walve. Cardiac
catheterization therefore is useful for esti-
mating the benefits of mitral surgery in
reducing pulmonary arteriolar and capil-
lary pressure but is of not much value in
deciding whether mitral regurgitation is
present in significant amount, Al the cri-
teria taken singly, which have been gene-
rally regarded as indicating the presence of
mitral regurgitation, can be produced by
other conditions, e.g. left ventricular en-
largement can be present with aortic val-
vular disease, a {fairly harsh systolic mur-
mur can be present with minimal regurgi-
tation and direct fluoroscopic evidence of
mitral incompetence. i.e. paradoxical pulsa-
tion, is considered by many authorities {o
be ambiguous. Such paradoxical pulsation
can be produced by atrial septal defect or
by a large flabby myocardium. The exis-
tence of definite well-marked mitral re-
gurgitation is a contra-indication for surgi-
cal correction (type d}. In all ether types
operation should be advised. Even in cases
where mitral regurgitation is present in
equal amount as in type ¢. The operation
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of‘commissurotomy ma ilati
’ : y, ¥, by dilating th
\alve.nng and liberating the subvalgvulai

‘ tear-drop ’ type of lesion, I

- . It has

practice therefore not to refyse milt):?:ln s(::'l:
gery unless the evidence of mitral regurgi-
tation is gross. Of the 4§ cases, 29 were of

of type ¢ and

; at all — it
gpxgly a regurgitant lesion, This pat::ﬁ
ied on 1the=.~ seventh postoperative day of
uncontro lable auriculay fibrillation d
congestive fajlure, "

Age :

| Agga and rheumatic activity are more or
efls mit_er_—related and we do not operate
when clinica] evxglence of active infection is

tory of sore throat However, it seeins to

us that rheumatic infect:
ection b i
much earlier in oyy ry thaself out

6 children below the age of 14. The young.

E?t.wa}s a boy of 10 years, The spectrum
gh.mmdence of rheumatic heart disease in
this country seems to fayi a full decade

earlier than most of the Western countries
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Fig. 1,
Resulis of operative correction of
Mitral Stenosis.
(40 cases)
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Qur oldest patient was 50 years of age. We
do notl consider age to be any specific con-
tra-indication except that we do not gener-
ally wish to operate in children below 12
unless the stenosis is very tight, and mark-
ed obstruction signs are present with evi-
dence of cardiac failure, a fact of grave
rrognostic significance in the young. People
above 40 generally manage to last out the
disease but there are occasions when one
may have to operate late. Bailey has ope-
rated on 6 patients over the age of 70.

Multivalvular Disease :

The presence of aortic disease is not at
all uncommon. About 38'. of all cases of
mitral stenosis have combined aortic
lesions associated with it and about 10*, of
such cases have associated tricuspic lesions
(Clawson et al®). The presence of aortic
regurgitation is probably a contraindication
to the correction of mitral stenosis but not
so in aortic stenosis. In aortic stenosis it
would be best to correct the aortic valvular
lesion before tackling the mitral valve and
improving the mitral cutflow. Unless the
Ireatment of aoriic regurgitation can be
placed on a more permanent and accept{:d
footing, the correction of mitral stenosis,
unless of a very severe type together with
aortic regurgitation should be avoided. Tri-
cuspid stenosis and or regurgitation .is no
coniraindication. and tricuspid stenosis can
be corrected at the same sitting or after-

wards.

Atrigl Fibrillation ;

The presence of atrial ﬁbrillation_ is no
contraindication though it definitely increa-
ses the operative mortality. We have had
9 cases of atrial fibrillation in our series,
1 died on the seventh day. 1 three_ months
after (delayed death} and the third case
hehaved well enough on the table bult did
improve very much pnstopera_twely.
a fairly satisfactory commissuro-
tomy. It is our impression thgt the pre-
sonce of old standing atrial ﬁbnllat.mn and
2 Jarge left atrium. the so-callled giant 1eft
auricle is mostly associated with a regurgi-
tant mitral valve and such cases are best
left alone. Comparatively smaller hearts

not
despite

with atrial fibrillation should certainly be
operated on. It is not necessary to correct
atrial fibrillation before surgery and it is
rarely that it reverts to normal rhythm
after. One of our cases changed to normal
rhythm for a short period following the
operation but reverted to fibrillation and
has been fibrillating since.

The Place of Surgery in Mitral Stenosis :

Should all cases of mitral stenosis be
operated upon ? This is a highly debated
issue. As the safety of surgery increases
and commissurotomy is performed on a
greater number of cases with wider indica-
tions, the temptation of the surgeon to
advocate surgical correction for all diag-
n0s€d cases becomes even greater. There
are many proven cases of mitral stenosis
which are compatible with a long and use-
ful life. These are so-called asymptomatic
group though perhaps in times of severe
stress and exercise, e.g. in labour — these
may produce symptoms. Such cases are
hest left alone though there are schools of
thought who would advise surgery even in
these cases (Brock3 Bailey! Julian 1),
For those where symptoms are present, the
berefits of operation should always be
given. However, there is a third type of
case where minimal symptoms are present,
perhaps only during exercise, in the early
teens or twenties; and in such cases it be-
comes always difficult to predict the course
of the disease. If the natural history of
mitral stenaosis is studied, it will be seen
that useful life and fairly tolerable amount
of cardiac reserve manages 1o see the
patient through for a certain length of time,
Usually, in this country upto the mid-
twenties, at the end of which compensation
begins to rapidly break down as the patient
develops attacks of pulmonary congestion
shown by development of paroxysmal dys-
pnoea. cough and haemoptysis. The work of
Brock, and of Gorlin and Gorlin? ®, and
others, suggest that this sudden breakdown
i the compensation is due to the narrow-
ing of the mitral orifice having reached the
so-called critical point.  Qur experiences
have confirmed this finding of Brock and
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others by digital palpation of the mitral
orifice during surgery.

Some cardiologists have called this type
of stenosis a ‘ malignant ' type but in point
of faet all stenotic mitral rings which reach
such progression are dependent on certain
well-ksown aspects of hydrodynamics. Ac-
cording to the researches of Gorlin and
Gorlin, the functional surface area of the
mitral valve orifice varies between 4 to 6
sqg.c.m. indirectly calculated from ecardiac
catheterization data. It has been their find-
ings as well as that of Brock who attempted
to co-relate the direct palpatory measure-
ments of the mitral ring during surgery
with clinical data — that severe symptoms
do not occur till the orifice is narrowed to
204/ of the original. This is now explained
on the basis of a prineiple of hydrodynamies
called the Venturi effect (Rodbard S. et
al17. 189y When a segmental or critical
narrowing occurs in the passage of blood
flow, the rate of flow increases together
with a lessening of (lateral) arterial pres-
sure (conversion of potential into kinetic
cnergy). This leads to approximation of
the narrow walls with a simultaneous
build-up of pressure behind the temporarily
closed or obstructed passage. With the nar-
rowing brought to a critical point, the
phenomenon  alternates, with the produc-
tion of a vibratory effect and may lead to
marked diminution of flow through the
narrow passage much before the actual
diminution of the size of the orifice
warrants such a fall. Of 40 cases operated
on, such a critical state of narrowing which
has been described by Brock as being just
a little smaller than the tip of the index
finger was found in the great majority. 31
cases had narrowing of this order. In faet,
one was rather struck by the almost stan-
dard diminution of the narrowed mitral
valve felt by the exploring finger.

Redondo-Ramirez 6 of the Bailey clinic
has simplified the indications of commis-
surotomy and existing mitral stenosis by
the following classification. All cases are
divided into asymptomatic and symptom-
atic. The asymptomatic do not require sur-
gery. The symptomatic cases are further
divided info:—

{a) Thsose which have never exhibited
ymptoms of severe Pulmanar
congestion or heapt failure - Y

{b}) Those twhich have exhibited such
symptoms o
o % more than one occa-

(¢) Either in actua]

the brink of 4 heart fajlyre or on
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first fategory, of our

the majority
maining 4 iy,

It is difficult to predi

cgérlxe s;{rimptomatic
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the pulmonary vasculature specially of the
pulmonary arterioles, which become thick-
ened. Some changes rapidly progress and
become irreversible. The right ventricular
output becomes more or less fixed and does
not increase on exercise. This leads to the
development of dyspnoea on exercise. It
is logical therefore to suggest that correc-
tion of mitral stenosis be carried out before
such permanent changes occur in the small
vessels of the lung, and one of the main
indications of such change is paroxysmal
nocturnal dyspnoea a symptom usually
attributed by cardiologists (Lewis et al 3,
Gorlin et al?) to early or mild stenosis,
whereas it usually indicates an advanced
state of affairs. The case of a * prophylac-
tic’ commissurotomy is thus strengthened.

Preoperative Preparation :

In preoperative preparation of patients,
we have relied on the standard measures
to control failure and lessen pulmonary
hypertension, e.g. digitalis, salt-poor c‘liet,
fluids, diuretics such as mercurials, amino-
phyline, etc. While it is not necessary to
go into details. but our experience has been
that a slight over-digitalisation is tolerated
very well by these patients and apparently
during anaesthesia and surgery they behave

better.

Operation :

During operation we always ha\.fe an
E.C.G. hook-up. This is not considered
essential by many but we feel t.hatl th_e
electro-cardiograms give much earlier indi-
cation of cardiac strain and abnqrma]
rhythm such as ventricular tachycardia or
ectopic ventricular beats which may heralad
a catastrophe and such a catastrophe,l we
feel, is mostly preventable. On ¢ occasions,
we have through electrocardiographic
interpretations been able tol stop at a criti-
cal time and this, we behpve. §aved the
patients’ lives. During malmpulatlons, both
intracardiac and extracardiac, the coronary
circulation may be interfered_ with ar}d
indications of this can be readily seen in
1the electrocardiogram.

We have emploved the left atrial rogte in
all cases. The appendage was vsed in all

except in one where the auricular appen-
dage was small and shrunken and the finger
was inserted directly through the atrial
wall without any difficulty or mishap. In
this instance as well as in other instances,
we have tried to use the left superior pul-
monary vein as advocated by Harken and
others but have desisted because we found
in both instances the vein to be smaller in
size than the index finger. In 7 instances it
was not possible to introduce the index
finger but we used the little finger which is
a fairly satisfactory instrument for break-
ing the commissure though it becomes a
little difficult to carry out a posterior com-
missurotomy or an instrumental division
with the little finger. We have never used
a purse-string on the auricular appendageal
base or a Rumel-Belmont torniquet.- Mostly
we have entirely relied on a snare torni-
quet devised by one of us three years ago
and have found this an extremely satis-
factory, safe and simple instrument (Sen
et al2"), Mindful of the recent tendeney
of a swing towards instrumental division of
the mitral valve, we are still of the opinion
that the index finger or for a matter of fact
any finger, is one of the best instruments
with which to carry out commissurotomy,
as splitting of the valve in the majority of
instances oceurs immediately, probably at
the very first or second attempt. The sub-
sequent manipulations with the finger are
merely to improve on the initial effort and
carty the divisions up to the valve ring, by
which the best resulis are obtained. It is
quite true that instrumental division is
necessary in certain cases, specially those
with resilient or resistant cartilaginous and
caleified valves. We have used a knife (of
different designs) division in 7 instances.
Qur practice is to make a small nick in the
commissural margin and then carry on
with the finger. The use of the ungloved
finger, to our mind, offers no special advan-
tage. In 1 case where subacute bacterial
endocarditis followed as a complication, we
later felt that the ungloved finger might
have been responsible for such a complica-

tion. There is no doubt that the ungloved
finger gives a greater amount of tactile
“wviston ' of the valve face and a long nail
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may be of some value but having used the
gloved and ungloved finger in more or less
equal number of cases, I have not been
able to convinee myself that the ungloved
finger confers any special disadvantage.
While carrying out commissurotomy, it is
our practice to fracture the posterior com-
missure first, if possible, because we have
found that having fractured the anterior
commissure, it becomes more difficult to
shift the posterior commissure and this,
then may require a knife division. While,
if the posterior commissure is frst frac-
tured the separation of the anterior com-
missure actually becomes an easier task.
The finger must never be kept in the valve
orifice for more than two or three consecu-
tive heart beais. Subvalvular exploration
must never be carried on at the same time
as veivular correction is being carried out,
The place of subvalvular exploration is a
very definite one and it must be carried
out after the commissurctomy has been
done. Separation of the chordae tendinae,
fused papillary muscles, ete. form a very
important part in the digital correction of
mitral stenosis and should he attempted
whenever possible. We have never used a
knife for splitting fused papillary muscle
(Bailey) but in a number of instances it
has been possible to dissect completely the
fused components of subvalvular struc-
tures. Much has been written in literature
uhout damaging the main antero-medial
cusp (*aortic baffle’) during such mani-
pulations, but to us it seems rather a diffi-
cult thing to accomplish. Such damage
could only be possible if one were using a
cutting instrument at right angles to the

valve slit. Ordinarily, if pressure is exerted
at the right spot, namely a little distance
away from the commissure, between the
commissure and the valve ring, the valve
almost always splits at the commissure.

In this series significant increase of
regurgitation did not result from any of
the manipulations. However, rupture or
tear of the chordae tendinae can produce
such increase of regurgitation and this
should be carefully guarded against.

It is not our i i
practice routinely tg di
out thg great vessels of the he:d oan:]ss:e; l
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compress them during valyylar mani
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Auricular fibrillation occurred in the
postoperative period in 3 of our cases, but
the attacks were temporary and &leared up
by themselves without requiring the use of
any drugs. One case of auricular fibriila-
tion operated upon reverted back to normal
rhythm soon after surgery but again deve-
loped fibrillation after some days. As a
general principle any auricular fibrillation
is not corrected before surgery. We rou-
tinely employ a drain and believe that is
more necessary in mitral surgery than in
other types of heart surgery because the
congested lungs tend to ‘ weep’ fluid during
the first 24 hours.

Lung biopsy was done in about 22 cases
and showed arteriolar thickening and some
degree of haemosiderosis in the majority.

Auricular biopsy was done in all cases
and in these, 7 showed presence of Aschoff
bodies but we are not convinced that the
presence of Aschofl bodies can be co-
related with the actual activity of rheuma-
tic disease and seems to bear no definite
relationship with the sedimentation rate

Results :

There were 2 operative deaths. 1 deve-
loped ventricular fibrillation at the end of
the operation and though this was corrected
by cardiac massage, the patient succumbed
few hours after surgery. This was our third
case. The second death was the case where
auricular fibrillation was present and on
digital exploration no stenosis was detected.
Following surgery, auricular fibrillation
and failure were both progressive and un-
controllable. The patient died on the
seventh postoperative day. There was one
delayed death — occuring 23 months after
surgery as a result of starvation following
development of postoperative psychosis, Of
the remaining 37, 22 showed marked im-
provement, 8 were moderately impro.ved_.
3 were only slightly benefitted. 3 remained
unchanged and one became worse. 'Ithi.s
assessment has been made mainly on clu;u—
cal data based on exercise tulerance, dis-
appearance or amelioration of symptoms
and venous pressure studies at rest and

after exercise. Electrocardiographic changes
according to our analysis does not have
any significant changes concomittant with
clinical improvement. Catheterization data,
anortunately, was obtained in but very
ew.

COMPLICATIONS
Ventricular Fibrillation :

Apart from the routine run of complica:
tions one expects in thoracic surgery in-
volving major thoractomy, poinied atten-
tion may be drawn to some which seem in-
herent in the very nature of mitral sur-
gery. Cardiac irregularities invariably
occur during digital exploration of the
mitral valve and handling of the myo-
cardium specially the atrial ventricular ring
from within. We have had an E.C.G. record
of nearly all the cases operated on and have
noted the development of ventricular
ectopic beats and short runs of veniricular
tachycardia during such manipulations.
While we believe such disturbance of
rhythm to be almost unavoidable, specially
at the time of digital manipulation of valve
and valve ring, any sustained run of ven-
tricular rhythm must be regarded as a
danger signal. Of the many predisposing
causes of ventricular fibrillation (arounag
which has developed an enormous litera-
ture) anoxia is probably the most potent,
We have been lucky encugh to have only
one such complication and we believe that
it was probably due to anoxia. During
handling of the heart the anaesthetist
should be asked to give 100°/ oxygen and
we have always felt happy to be handling
a heart which is pink in colour. Treatment
of established ventricular fibrillation need
not be discussed here. However, we have
taken the point of view that immediate and
cffective cardiac massage is more important
than rapid attempts at defibrillation.
De fibrillation whether by chemical or elec-
trical means must be attempted but not at
the expense of losing time or of keeping up
an adeguate artificial circulation throuai
cardiaz massage. Most hearts would de-
fibrillate by themselves if massage is kepy
up and anoxia combated,
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Subacute Bucterial Endocarditis :

This complication occurred in 2 of our
cases and while to some extent is un-
avoidable, the use of the bare finger is to
be criticized in this context.

Psychosis ;

Psychosis occurred in 1 of our cases on
the fourth day possibly due to multiple
embolism as from subacute bacterial endo-
carditis.  This patient also developed cer-
tain extra-pyramidal signs such as rigidity,
typical speech etc. We have failed to esta-
blish whether this psychosis was due to
such emboli or was functional in nature.
Cardiac psychosis has been described fol-
lowing operations (Bailey having described
24 cases out of 811 cases operated on) bu
this cardiac psychosis is possibly due to
overuse of mercurials and depletion of
sodium cation. Exhibition of salt sclution
usually improves such patients. The case
being reported did not show any improve-
ment with sodium therapy.

Of the routine complications, one may
draw attention to the development of peri-
carditis. To us it seemed an almost con-
stant occurrence and I am not sure whether
this could rightly he called a complication
or a natural corollary of a surgical insult.
However, such a pericardial rub may conti-
nue for some days and on 3 occasions large
effusion formed which took some time to
clear up. We have of late followed the
practice of making a separate counter open-
ing in the posterior part of the pericardiai
sac as advocated by Bailey in addition ta
leaving the anterior incision open for a
length of time. This probably allows for
better drainage of the pericardial collection
into the pleural space and prevents likeli-
hood of postoperative pericardial collection
and cardiac temponad.

CoNSTRICTIVE PERICARDITIS

Nineteen cases of constrictive pericarditis
were operated on. Of these, 14 were defi-
nitely proven cases of tuberculous peri-
carditis and 5 were of indefinite origin,
possibly tuberculosis. For all practical pur-
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healing and fibrosis occurs, and since
removal of the pericardium at the stage of
effusion is a very simple procedure, techni-
cally, the protagonists of this school argue
that with modern anti-tuberculosis treat-
ment the right stage to remove the peri-
cardial sheath is at this juncture. On the
other hand, there is the conservative school
(Sellors 8 & Harrington ®) which believes
in tackling cases late, @fter the tuberculosis
process is completely controlled and when
surgery merely serves to remove the
mechanical impediment binding the heart
down. They feel that surgery performed
over the site of a burnt-out disease offers
the greatest protection. We have taken an
intermediate view. We feel that operating
during the early stages of tuberculosis acti-
vity carries a real risk of replastering as
exemplified by one of our cases, whereqs
operation relegated till such time as fibrosis
and contraction becomes marked would
entail considerable technical difficulties,
Once the epicardium and pericardium be-
come completely glued to each other, it
may not be possible to find a workgbk
plane of separation and in such cases it is
not possible to decorticate the heart satis-
factorily.  Calcification, myocardial inva-
sion and fibrosis which are present with
advanced cases of constrictive pericarditis
would defeat the ends of surgery as wopld
also permanent changes in the liver leading
to cardiac sclerosis. We feel that the best
time to operate is when a case of tubgr-
culous pericarditis is gotng on to constric-
tive changes with increase of _venous pres-
sure and enlargement of the liver. The size
of the heart is not important. We have
often found marked constriction present
with a large heart shadow. The activity of
tuberculosis disease as gauged by clinical
data is valuable but we have learnt not io
place undue importance on the erythrocyte
cedimentation rage, but adequate and pro-
longed  anti-tuberculosis  treatment s,
according to us, a sine gua non of good

surgery.

QOperation !
We have used the Holman sternum split-
ting approach in the majority. In 2 cases

]

we have used the left trans-thoracic ap-
proach. The bilateral transverse sternum
cutting approach as advocated by Johnson
and Kirby7, is according to us a too trau-
matic and unnecessary extensive an ap-
proach. Most of our patients would tole-
rate such exposure poorly.

As regards the extent of decortication,
we believe that it is not necessary to de-
corticate beyond the anterior half of the
total cardiac circumference.. Such release
should always be commenced over the
arterial ventricle and should at least go up
to the atrio-ventricular groove. It is not
absolutely necessary to free the atria,
though it may cenfer some advantage. It is
very necessary to free the base of the heart
to some extent and go laterally as far as the
phrenic nerves. Following such release,
the intracardiac pressures would adjust
themselves as has been admirably shown
Holman @ in his experiments on dogs. We
have been surprised at the operative im-
munity that the- coronary vessels have to
the knife while carrying out decortication.
Though the decortication is always carried
out in such a way so as to avoid injury to
the main coronary vessels, one would ex-
pect that occasional patterns of superficial
myocardial injury would appear on the
electrocardiogram which surprisingly never
does happen. This discovery made us
adopt a much bolder policy in excising the
membrane to the epicardial depth. Cardiac
arrest had occurred in one case on opera-
tion table while chest was just opened.
Heart was revived immediately with car-
diac massage, but postoperatively this pa-
tient showed signs of loss of memory and
emotional disturbances suggesting decorti-
cation of brain ; may be the effect of ischae-
mia of brain cortex during the revival of
the heart.

Results :

These results have been computed on
clinical data, wvenous pressure, electro-
cardiographic studies and radiological signs
of the heart. Accordingly, 8 patients were
classified as excellent results, 4 good, 4 fair,
minimal improvement occurred in 2 and
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one died 2 months after surgery due to re-
plastering and one had been followed up
inadequately. @ We have learnt not to bhe
hasty in the postoperative assessment of
these patients as improvement continues to
occur for a year or more after surgery.

CoNGeENITAL CyanoTic HeArt Disease

The series treated by us was small — 13
cases, 11 cases were of Tetralogy of Fallot,
one of pulmonary stenosis with inter-atrial
septal defect and one case of tricuspid
atresia. Shunt operations were done in 10
instances (Blalock shunt in 7 and Potts
shunt in 3). In 3, a direet pulmonary
valvulotomy of the Brock type-was carried
cut. The period of follow-up-varied from
3 months to 2% years. The results and sur-
gical treatment have been set out in the
photograph, In assessing the results of the
above we have been mainly guided hy
clinical improvement, lessening of cyanosis,
improvement of cardiac reserve, functional
activity and the haematocrit.

The subject of congenital hearts specially
that of cyanctic cardiac anomalies is an
extremely complex one. Today, only a few
cases could conceivably not be improved by
surgery. But the first problem is one of
diagnosis and the exactitude in diagnosis
demanded of the cardiologist is of a very
high order. In the majority of cases, diag-
nosis can be arrived at through routine
cardiclogical techniques but cardiac cathe-
terization, angiocardiography and various
other studies may have to he done before
the diagnosis can bhe effectively settled.
Even so, there remains a small group of
cases where the diagnosis remains in
doubt. And, even on the operation table
the answer to some of these diagnosis can-
not be had. Fortunately, these instances
can be reduced in number by careful and
accurate cardioclogical assessment before
operation.

Tetralogy of Fallot is by far the most
commonest of these anomalies to be im-
proved by surgery {about B0“; of the
cases}. Other conditions such as pulmo-
nary stenosis with inter-atrial septal defect
(as well as pure pulmonary stenosis which

is not a cyanotic condition
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right ventricle (Brock?®) or through tha
pulmenary artery (Pott 3 Bondegaard !9,
Dubost 1), It is not proposed to go into
merits and demerits ¢f the various methods,
but we should like fo make some remarks
with regards to choice between a shunt
operation and an operation aiming at direct
relief of puimonary obstruction,

The Blalock-Taussig operation or any
other shunt operation seem to have stood
the test of time with regard to treatment of
Tetralogy of Fallot, specially those with
infundibular stenosis. The Brock operation
or any other type of direct valvulotomy is
best suited to cases of pure pulmonary
stenosis with or without inter-atrial septal
defect. There seems to be no case for a
shunt operation in a pure pulmonary ste-
nosis. However, some have argued that
the presence of a right-left shunt as exist-
ing in a pulmonary stenosis with inter-
atrial septal defect, may need re-routing of
unoxygenated blood through a left-right
shunt artificially created, However, the
light of experience reveals that majority of
cases are worsened after performance of
such a shunt.

Handicapped as we have been without
the aid of accurate and definitive diagnostic
equipment, we have usually adopted the
following plan of action. If the diagnosis
is compatible with that of Tetralogy of
Fallot or one of the “Fallot Group” of
cases. plans are made for the performance
of a shunt. On opening the chest and
exploration of the heart and the vessels,
obstruction to the pulmonary circulation is
sought to be localised by palpation of a
thrill and the evidence of a jet and. or
marked post-stenotic dilation on the ante-
rior aspect of the pulmonary artery. Such
findings almost invariably suggest a valvu-
lar type of stenosis — in rare cases, a
terminal infundibulat one which type is
again best corrected by a direct valvulo-
tomy. In such cases, a Brock type of ope-
ration is performed. If however, the thrili
is Jocalised over the infundibulum or below
the origin of the pulmonary artery, a shunt
operation is carried out. The performance
of a Brock operation for the infundibular

stenosis of Tetralogy of Fallot has not found
general acceptance among cardiac surgeons,
The mortality of the Brock operation spe-
cially that of infundibular resection is defi-
nitely higher than a shunt operation and
the results of such a direct operation have
been found to be not materially superior to
those of a shunt. Some have argued that
by relieving the obstruction 1o the pulmo-
nary flow, a right-left shunt is converted
into an intra-cardiac left-right shunt. This
leads to strain of the left ventricle and
possibly some early fatalities due to pulmo-
nary oedema may be explained by such a
hypothesis.

Between the shunt operations, we tend to
strongly favour the Blalock-Taussig or one
of the modifications such as anastomosis of
the central end of the left subclavian to the
peripheral end of the divided left pulmo-
nary artery. The Potts shunt, we believe,
is best reserved for children below the age
aof 5 or when there are obvious technical
difficulties such as a short or very narrow
subclavian artery. In cases with right
sided aortic arch (25 of cases of Tetra-
logy of Fallot) a Potts shunt becomes vir-
tually impossible and in these cases again
a Blalock shunt is preferred irrespective of
age. In children the size of the subclavian
artery is very small and therefore a Potts
shunt operation is preferred, however the
size of the fistula is of great importance.
Anything over a stoma of 4 mm. may pro-
duce a left-right shunt with great increase
of the left ventricular output and may seri-
ously strain the left side of circulation lead-
ing to pulmonary cedema. We believe one
of our postoperative deaths was due to
creation of too large a stoma. The average
diameter of the subclavian artery is just
about suitable for the required size of a
left-right shunt. The utilisation of another
artery such as the left carotid should be
avoided. It is possible that one of our
earlier deaths was due to the utilisation of
the left common carotid. Should an artery
be too small or too short in length, several
procedures can be employed : —

(a) division of the infundibular pulmo-
nary ligament which allows the
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pulmonary hilum to swing to an
upper level {Husfeldt3),

(b} a vein graft can be used to bridge
the gap, or

(c) a secondary or tertiary branch of the
pulmonary artery can be dissected,
divided and an anastomosis done,
end to end, between the peri-
pheral end of the brand and the
subclavian artery.

We have usually divided the infundibular
pulmonary ligament and have attempted
one vein graft, however in that case the
stenosis was a terminal infundibular one
and we proceeded ultimately to do a Brock
operation. The patient did well following
Surgery.

An ideal shunt should be one which ex-
actly balances the amount of blood flowing
from the right to the left side of circulation
within the heart. In order to have such a
balance which brings about the maximum
re-routing of unoxygenated blood, the size
of the shunt is most important. As has
already been mentioned, in the majority,
the lumen of the subclavian artery at the
thoracic inlet just before the branches are
given off is just about right for such a per-
formance. It must be clearly understood
however, that unless there is a deficiency
in pulmonary circulation, a shunt operation
would be of no value. The correction of
existing intracardiac septal defects produ-
cing intracardiac shunts has been attempt-
ed through indirect surgery suggested by
Danish, Swedish and some American
workers, but a proper approach to such a
problem would be that of open intracardiac
surgery, through the single or combined
use of hypothermia (Swan®) artificial
pump oxygenators {(Newman et al®) or
cross circulation (Lillhei” & Warden 1),

In the preoperative managementi of such
cases, the cardinal points are:—

(1) Adequate hydration,

(2) Adequate oxygenation,

{(3) Control of polycythaemia and blood
viscosity, and

(4) Control of j i i

ol infection ang congestive
We would like to

) comment at

Ierigth ?ln thg: third item, namely contr?)clm;?
Poycythaemia and blood Viscosity, Whil
polycythaert;;la is a compensatory. phenloe
mena, n these cases of o i -
. ano
isease any such compensatiin ct::q &Zﬁ

consciousness. In sych patients

lopment of polycythaemia may ta
aggressive pattern, [p 9 of the cases ob
rapid development of

_ one may have
these patients and replace the 10:: b&ﬁﬂ

plasma or a plasma expand i
understood that the use_- ofe;-uchltm]i to be
can only be utilised for g temporar i
pose and such patients shoylg be oy o
on as.qui.ckly as possible once th(-zpe z? t:g
viscosity is lowered. The haematocrito'
some cases rises to the almgst unbelievab;n
figure of 70 or over, and unless rapid ;
sures are taken, these patients wouldme?-
very quickly, die

In general we have felt i
should not be advised in chiI:l‘::; &I;eratlon
age of 5 but in some instances becaow thc;
severe cyanosis and marked I‘Educt?(f: o
cardiac reserve, surgical therapy may h o
to be undertaken as a comparativel e
gency procedure.  Hypothermig ar{dETer-
perature control play a very important st
in the management of such cases part

Contrel of infection ;

S.B.E. and cerebral abscegg of

3 il -
type — 2 cases. quiet
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Tracheotomy for postoperative laryngeal
cedema — 3 cases,

Patent Ducrus ARTERIOSUS

Of the 5 cases of patent ductus arterio-
sus, only one was an adult, rest were child-
ren ranging between the ages of 6 to 15.
A ligation technique was employed in all
except in one where division and suture

were carried out. There was no operative*

death. But in the one adult case operated
on, a secondary false aneurysm developed
at the site of ligature which ruptured a
month and, a-half after operation, leading
to the death of this patient (a shoe-lace  was
used instead of silk for this tie). Prior to
this, rupture infection had occurred in the
false aneurysmal sac leading to develop-
ment of subacute bacterial endocarditis and
at autopsy, multiple pulmonary abscesses
were detected.

The subject of patent ductus arteriosus
has been very thoroughly dealt with in lite-
rature — being the first definitive attempt
towards the development of this new spe-
ciality. It is nearly 17 years now since
Gross first tried the patent ductus arterio-
sus, The general concepts of surgery in
this condition have not changed materially
since that date. We believe however, that
division of the ductus should only be prac-
tised in adults or on broad ductuses. With
practice, division and suture of the ductus
can be made as safe as ligating, but in the
early stages of developing this type of sur-
gery, the surgeon will be well advised to
tie instead of dividing. Our usual policy is
to place 2 ligatures on either end as close
to the great vessels as possible and then
place a central transfixion ligature.

The follow-up in these cases operated on
by us revealed the disappearance of the
characteristic of murmur, marked improve-
ment in cardiac exercise tolerance and some
diminution in heart size in all cases. It is
our belief that all ductuses should be closed
early, before definitive changes occur in the
pulmonary artericles with thickening. Clo-
sure of ductuses after pulmonary arterio-

sclgrosis sets in would not serve to rid the
patient of pulmonary hypertension.

COARCTATION OF THE Aorta

The series of coarctation operated on
were too small (3 cases) to make any defi-
hite statement based on experience. There
was one death on the table of a-9 years old
child due to cardiac arrest, Cardiac mas-
sage was successful in restoring normal
cardiac rhythm after 13 minutes but the
patient died subsequently of cerebral
damage. No technical difficulties were en.
countered.  Another child of 11 has been
operated on successfully and is now
healthy. The third, a boy of 18 underwent
surgery successfully. However, on the 45th
day he developed a leak from the site of
anastomosis caused by a staphylococeus
aureus {(coagulase positive) infection. This
Organism was recovered in pure culture be-
tore death from the blood stream. This case
merits special mention because a total
resection of the coartate segment was not
carried out but a plastic procedure excising
the lateral part of the constriction and ap-
proximation of the cut edges was done as
suggested by one of Brock's associates
(Walker & Haxton). We have always made
a point of having an autograft ready before
operating on a case of coarctation. How-
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Fig. 4.

Diagramatic representation of aortic homo-
graft u_sed for replacement of aneurysm of the
abdominal acria and the bifurcation up to the
common iliac arteries,
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ever, we do not feel that it is justifiable to
use a graft except in those cases where
approximation of the divided ends is diffi-
cult or dangerous.  Grafting should never
be used as an elective procedure. Recently
we have successfully placed a homologous
graft to bridge a large defect in one case.

ATrio SeEpraLn DErFECTS

Two cases of suspected atrial septal
defect were operated on and an attempt
was made to close the defect. In the first,
deep hypothermia was employed but the
patient developed ventricular fibrillation
during cooling and subsequently died (Sen
et al). This case will be commented on in
detail later on. The other, where an atrio-
septopexy was contemplated, turned out to
have no defect in the inter-atrial septum on
digital palpation through the right atrial
appendage. This case was hypothermized
for open cardiotomy if reguired. However,
since no septal defect was found, nothing
further was done. The next day following
surgery, the patient developed severe pul-
monary oedema and died. Autopsy revealed
it as a case of primary pulmonary hyper-
tension with no intracardiac defect. This
case which was studied in detail including
angio-cardiography and cardiac catheteriza-
tion illustrates the diagnostic difficulties
which beset the ecardiclogist when con-
fronted with atypical case such as this.

IncompPLETE AorTIC VASCULAR ARCH

Aortic vascular arches have attracted the
attention of the pediatric surgeon since the
writings of Gross in 1945. However, such
vascular arches, which are the remnants of
the reptilian aortic vascular systems usu-
ally produce acute respiratory obstructions
in new-born ar in young infants. The per-
sistence of such anomalies during adult life
and the production of symptoms are com-
paratively rare. The persistence of an ab-
normal right subclgviar} artery arising from
the left side and crossing behind the oeso-

hagus has been drav_m attention to from
P ;’ to time in literature (disphagia
Hm ia) (Bayford ). The instance of a
l?slg?gided aortic arch with a left side due-
I £ -

tus or ligament of arter; i

incomplete vascular al:::tc‘:zusargflo‘jl?:m% en
less often Commented on, We havi l'?e:
one sucl} case. This was a man of 28 w;o
came with a short history only of 15 days
complaining of dysphagia and ‘chokiny'
apd hoar:‘seness. Examination revealed ga
right aortic arch, an aneurysmal dilation of
the origin of the ineminate artery pressing

The right vocal corg
started to function an’d h
mobility.  The voice has
The follow-up of the patien
a year and a half has she
of sympioms.

ANEURYSM

Eleven cases of aneur '
ysm  of th
were operated upon. Cellophane wia ek

was done in 8, a Babcock type of at‘te;i'z,g
venous shunt in 2 and in one, resection o;

the aneurysm and homeo i

carried out. The outlook ingl;;fit;néeldwa‘sr
surgery is generally poor. Qur experi 0

with cellophane wrapping has been egf:‘e
appointing except in 2 cases, g Saccuf:-
anterior aneurysm of the ascending 5 r
and a large fusiform aneurysm of theg thorta
co-abdominal aorta. These two havy ora-
lived for over a period of gpe and Z l}\\ovivf
year following surgery and are doin a“
so far. We attempted resection and faf?e

of the aneurysm only in gne case—-g.uit ;;}g
cases being difficult 1o get. Ty wasathe
case of aneurysm in a man of 71 aﬁectine
the abdominal aorta below the renaj ve lg
and invelving the aortic bifurCation Esse_s
sion of the affected portion of the a xtm-
ligating the inferior mesenteric artery 0:;,:;
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carried out, including the common iliaz
arteries in the rescction. A preserved homo-
graft was used to restore the continuity.
Following surgery, pulsations (absent be-
fore surgery) returned to both the extre-
mities and the condition of the limbs were
excellent,  The patieat did well until the
third day when he developed a large pos-
terior myocardial infarct and succumbed.
Autopsy revealed the graft and sites of
anzstomosis in good condition. The vessels
were patent.

The future of blood vessel grafts is by no
means a settled problem, but it appears
that the use of homografts represents only
a passing phase in the development of
large vessel surgery. The use of plastics
guch as Orlon, Vinyon-N cloth ete. has been
experimentally shown to have a definite
superiority over blood vessel grafts
(Hufnagel 3, D’Angelo?). Their ready
availability and lack of antigenic properties
make the plastics as close to the ideal r
possible for use as blood vessel replace-
ments (Sen & Bhatt ¥).

MyocARrpIAL IscHAEMIA

The problem of myocardial ischaemia has
been one of perennial interest to the cardiac
surgeoh, The pioneer work of Claude Beck
and the development of various techniques
of re-vascularisation of myocardium, have,
from time to time kindled much enthusiasm
in those who are engaged in treating one
of the main scourges of modern civiliza-
tion, coronary atherosclerosis. However,
revascularization of the myocardium is not
the total answer to this problem, which is

- the reason why this branch of surgery has

not progressed ta the extent of ather facets
of cardiac surgery.

We have treated 2 cases of angina pec-
toris with coronary insufficiency hy a
method originally suggested by King5 and
subsequently improved upon by Thompson
and Raisbeck 8, Beck 2, Gorelik and Dack 4.
The operation of pericardial poudrage is a
simple one. Vascular adhesions are sought
to be produced between the coronary and
the extra coronary systems by the use of
tale dusting.  Experimental work done in

this field has shown that the amount of
blood_ﬁ0wing through such extrs coronary
adhe§1ons is large and can very well mimif:
the intra-coronary anastomosis normall

present  but  obliterated in diseasfeI
‘(O shaughnessy et al & 7). The size of such
lntra-coronary anastomosis is ahout 40
The estimated size of extra-coronary anaL;
tomosis produced by pericardial poudrage
1s comparable to such size. One of these
was a young woman of 20 with rheumatic
heart disease with severe aortic regurgita-
tion.  The pulse pressure was recordable
and there was enormous left ventricular
!1ypertrc_)phy leading to relative coronary
ischaemia. The attacks averaged about 40
to 50 per day and sometimes the patient
consumed as many as 100 tablets of Trini-
trim in 24 hours. Pericardial poudrage
was carried out after resecting the left fifth
costal cartilage and 6 gms. of magnesia tri-
silicate (tale powder) suspended in 5 c.cs

of r_lormal saline was distributed within tha;
Pericardial sac. The approach to the peri-
cardium was through the * bare’ area thus
reducing -the chances of pleural fibrosis.
Following surgery, attacks diminished dra-
matically in number and intensity and
within a fortnight of surgery, her attacks
were reduced to one or at the most to 2 a
day. The relief of pain persisted till her
death which occurred a year later from
congestive cardiac failure. The other case

one of coronary insufficiency in a man of 45’
who was getting about 8 to 10 attacks of
angina was operated on using a similar
technique of 4 gms. of tale powder. The
attacks have nearly disappeared following
surgery. The patient was followed up for
6 months postoperatively, after which he
has been lost sight of In both these cases
there were no significant electrocardio-
graphic changes postoperatively but the
amount of vascularity in the adhesions pro-
duced was obvious because in both cases a
bloody effusion developed in the pericardial

sac after a week of surgery and multiple

aspirations had to be done before the highly

vascular soft granulation tissue was con-

verted into firm adhesions. Qur experience

in this field is very small but in a large

series of cases reported by Gorelik and
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Dack 4, Beck 2, etc., the risks of the proce-
dure is very small and none developed
constrictive changes in the pericardium.
The simplicity of the procedure and its
clinical response seem to commend this
procedure strongly.

The Beck II procedure — a revasculari-
zation of the coronary sinus by placing a

graft between the aorta and the coronary .

sinus by- partial narrowing of .the osteum —

is a procedure which involves great techni- '

cal skill and, today, a high mortality rate.
Beck’s figures show good or excellent
clinical improvement in over 80' of his
living patients, with an operative mortality
of about 20%. We feel the pericardial
poudrage should be given a wider trial.

INFErRIOR VEnA Cavar Lication

The idea of inferior vena caval ligation in
severe congestive failure and tricuspid re-
gurgitation was brought to practical ap_pli-
cation by Perianes of Argentina. The liga-
tion of vena cava -below the renal wvein
would cut down the venous return to ‘the
right side of the heart — specially the
minute volume, thus lessening the loa'd. It
is not the purpose of this paper to Id:.scqss
the rationale of this procedure which -
volves many aspects of haemodynamics.
However, there are cases of severe conges-
tive failure which are resistant to medical
treatment and constitute a real probl‘em,
We therefore felt that inferior caval liga-
tion was worth a trial in some of these
cases and accordingly, 7 cases were opera-
ted on, one case of myacarditis and adh_e-l
sive pericarditis unknown etiology, land b
cases of severe rheumatic heart disease.
There was 1 death, on the second postape-
rative day possibly from pulmonqry embol-
ism. Of the remaining 6, a definite perma-
nent benefit appeared to result in 3. The
other 3 also showed temporary improve-
ment lasting for a few weeks to a {ew
months. The cases became more responsive
to medical treatment and in none of these
Jid oedema of the legs occur. We feel that
though this approach could never be recom-
mended as a routine,‘ thgre s a place f(l)r
inferior vena caval ligation in intractable

myocarditis or in 1t}
tients for surger

: gery. wo of
;ngfral stenosis whg were au').mlirnltms’es e
allure were able {4 undergo ppit rsiictable
missurotomy after the; ailare o

improved contrOHabl;r ?:;rdi_ac failure was

ligation, inferior caval
TABLE I
BREAKDOWN OF THE
CARRIED QuT ON Hg:gRATIONS
GREAT VESSELS
Constrictive peri it
Mitral pericarditis 19
Blue B&bieg v .. 4D
Aneurysm T - 13
ASD, T - 1
Coarctation of the g o |
Patent Ductyg orta 3
Primary Pulmonary Hypeptar.: 3
Ypert,
Incomplete Aortic Vasculare::éﬁn 1
. Poudrage for Angina Pectoris 1
LV.C. Ligation - ?-{
Total 103
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USE OF HYPOTHERMIA IN CARDIAC SURGERY
(A report of 8 clinical cases)
by P. K. SEN, K. K. DATEY and P. A. BHATT, Bombay.

Since the experiments of Bigelow 2 3.1
first attracted the attention of the surgical
world, the field of hypothermia has widened
greatly. Many improvements have heen
achieved in the technique of cooling and
much new knowledge has been added to
the study of low temperature biology in
general and cardio-vascular physiology and
metabolism in hypothermia in particular,
(Adolph !, Hook 3, Dill %, Hegnaur '2). The
conversion of the normal response of a
warm-blooded animal to a poikilothermal or
cold-blooded response was achieved by
Bigelow mainly through the use of a gene-
ral anaesthetic in the form of an intra-
venous barbiturate. Other means of elimi-
nating or reducing the shivering response
have been introduced. specially those of the
French school (Laborit et al ¥} with the
use of various * cocktails 7, but such anti-
histaminics. ganglion blocking agents and
nervous depressants have not found gene-
ral acceptance in clinical application
everywhere ; however, they represent a
very definite advance towards the under-
standing of the complex processes which
maintain the body temperature.

Various cooling methods have been used
by different workers:; (Churchill§, Bige-
low 234, Delorme? & Laborit!*) skin or
surface cooling using water or aleoholic
cooled blankets. direct cooling with melting
ice or ice cooled water, extra-corporeal
cooling by letting the blood out into an
extra-corporeal circuit. cooling it and
returning it to the body — the circuit may
he venn-venaus or veno-arterial or it may
be done through cooling bady cavities such
as the pleural space or the peritoneal
cavitv. Hypothermia has been used to a
moderate degree in order to lessen re-
actions - and metabolism, deeper hypo-
thermia -to supplement anaesthesia or to
functiern (ntally as an anaesthetic agent and

very deep hypothermia for the purpose of
caval occlusion and open ‘dry’ cardiotomy.

An open cardiotomy done under caval
occlusion and exclusion of the heart from
circulation has been achieved through three
separate approaches : —

(1) an artificial heart-lung machine —
pump oxygenator of the Gibbon
type ;

(2) cross circulation between a patient
and a donor usually a parent, as
practised so brilliantly by Lillihei
and

{3) deep hypothermia along the lines
originally suggested by Bigelow.

It will be seen therefore that the range
of hypothermia and its application in car-
diac surgery cccupies a somewhat indeter-
minate position today. Briefly, hypothermia
can be used in different ways:—

1. Moderate hypothermia, functioning as
temperature control as a metabolic depres-
sant and circulatory stablizer which makes
the performance of certain cardiac opera-
tions specially on the ecyanotic individual,
easier. This idea was first practised by
McQuiston ¥ (1949) who used wvery mild
grades of hypothermia by operating on
highly cyanotic children over ice bags
which as they suggested, reduced the ten-
dency to postoperative hyperthermia and
also reauced the oxygen demand to some
extent. The use of such hypothermia is
really one of temperature conlrol for it
does not tend to alter the normal homio-
thermal response of man. The use of this
type of hypothermia is directly obsolete
today.

2. Deeper hypothermia however, is now
being used fairly widely to obtain a better
femperature control and functions as an
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anaesthetic in many types of cardiac sur-
gery. The degree of temperature reduction
need not reach the critical point at which
complete change-over to the poikilothermal
response occurs, around 30/29°C. At a
temperature, a degree or two above this,
the conduction of the operation in cyanotic
children is carried on with much greater
safety as the oxygen demand is greatly
reduced and with a lowered heart rate, thus
avoiding the dangers of tachycardia and
cardiac failure — two of the most dreaded
complications during surgery. The main
risk of deep hypothermia, namely. an
increased susceptibility to ventricular fibril-
lation is not operative at these temperature
ranges. The use of deep hypothermia,
25/26°C. is usually restricted to open,
visual cardiotomies under caval occlusion
for definitive intracardiac surgery such as
closure of septal defects.

This paper is based on our experiences in
hypothermia, both experimental and clini-
cal. We have since January 1953 carried
out over 200 experiments in the dog on
various aspects of deep hypothermia and
open intracardiac surgery. The study of
complications under hypothermia, specially
ventricular fibrillation has also been the
subject of our researches. Some of this
material has already been presented before
the Association (Sen et al??) and will not
be considered here in detail. During these
3 years, we have also operated on 8 clinical
cases using hypothermia as an adjunct to
surgery. A protocol of the cases is given
in table . Deep hypothermia was used
in 2 cases, both suspected to be auricular
septal defects while in the remaining 6,
moderate hypothermia was used. The age
of these patients varied from 1% years to 30
and the time period of hypothermia was
between 14 to 3 vears. Where deep hypo-
thermia was used in 2 cases, temveratures
were reduced to 23 and 29°C. In the others,
the temperatures were all above 30 ranging
between minimum 32 to 30.5°C. One death
was directly attributable to hypothermia —
the case of intra-auricular septal defect
which developed ventricular fibrillation
while being cooled at 29°C.

Technique of Hypothermia and
Re-warming:

Premedication, consisti
. ti .
Atrophine and Nembutal = of Pethidine,

: mbutal is given an hour
l:;}(:f«t:.;‘e cooling. The patient is lightly anaes-
he ‘1zed preferably in the wards, with a
r};?:lllmﬁl dose of intravenous pentothal and
oo Dsgtetr to dthe operating theatre. A small
vaner O}fe of _Pentothal is again deli-
vered ft ¢ minimum dose of Secoline
JEcessary for intra-tracheal intubation is
injected Intravenously. A tube with a cuff
is .thep introduced. ‘The anaesthesia is
T:\mtamed_hghtly. with nitrous oxide and
Cuzagfn, \Elt}] small amounts of Pethidine,
cura na: and pentothal .being used from time
coolede to A;:revent shivering as the body is
e . rE_;ct'faI electrode attached to a

err}?_ocouple 1s inserted. An electrocardio-
graphic hook-up is essential. A surgeon is
m readiness to do an eémergency thoraco-

'{)c;mgnandp ca.rtliiac massage before cooling is
gun. - Positive pressure ventilation j
started in the be ot

nnin i
4 cases we have ugsed agplil;(:a :)rfl ttll:ee tlaSL
we use ‘for animal experiments capablley I:)L;
ventilation to a maximum of a0 c.eg
str'-oke and up to a maximum of 48 .tin;ege-r
minute. The researches of Swan 25. 25, 1‘;1
Stgwart & Virtue 2 and our own wark 22
this field have confirmed our belief in th
protective role of hyperventilation toward?
prevention of ventricular fibrillation ana
we have in the last 4 cases maintained
constant ventilatory rate of 48 times per
minute, using a mechanical pneumoflator,

Cooling is obtained by rubbing gently
crushed pieces of ice on the torso, arms and
legs, allowing the ice to melt with the‘bod\-
heat (thus taking advantage of the latent
heat required to melt ice) and taking care
not to freeze the skin directly. As soon as
tl}e cooled skin becomes firm ty the feel, a
different area is chosen for rubbing the ice
From time to time. a small az;'a"'n a);
alcohol is sprinkled aver the aream Thi;
redpces the temperature of the skin mm-é
rapidly. The rate of cooling genorally
dep_ends on the size and weight of the
patient.  However, all thinas being equal
the variations are not great. If an adequate"

in

USE OF HYPOTHERMIA IN CARDIAC SURGERY

Fig. L
Showing a linear relationship in tim=-
temperature fall during cooling.

anaesthesia-curare level is maintained to
prevent a shivering response. fall from‘n'or—
mal temperature of 37 C. to th_e critical
temperature of 28°C. occurs withl_n half_to
one hour (Fig. 1}). As cooling is carried
out. the temperature, time, blood pressure
and heart rate are plotted on a graph
(Fig. 3). By watching this. one is able to
determine the general slope of _cuohng. We
feel that an average safe slope is one where
cach degree fall in centigrade occurs every
5 minutes. If the slope becomes sharper.
cooling is stopped or lessened in area and
if the rate of cooling 1s 'slow, more pento-
thal and or curare is injected.  Pethidine
given intravenously seems tt? produce a
Jharp fall in blood pressure m_the hypo-
thermic stage and should be avoided as far
as possible. Once the temperature reache?
about a degree above the intended level o
{all, cooling is stopped. The tempera'tur:g
tends to fall by a degree or so after this is
done. In one case the temperature fell by
3.5° after stoppage of cooling (Table I}
but this was the case where ventricular
fibrillation had set in and there was no
offective circulation for nearly half an hour.
at the end of which cardiac massage was

successful in establishing normal rhythm.

Fig. 2.
Showing variations in cooling curves in
different patients.
Note: The further drop in temperature by a

degree or two after cooling has been
stopped.

During the operalive procedure, no fur-
ther cooling is necessary, the average
duration of operation being 13 to 2 hours
during which time the body temperature
remains at more or less the desired level
and does not tend to rise if a shivering res-
ponse is prevented. However, after about
an hour, the temperature tends to rise
again. Frequently, at the end of the
operation, the temperature has been a
couple of degrees higher than the lowest
temperature recorded.

Re-warming is mostly done by the use of
hot water bottles covered by blankets. Onlv
in our first patient was re-warming
carried out by immersing the patient in a
tub containing warm water at 45°C. We
have found that re-warming by this method
is somewhat cumbersome and the hot
water bottle method, though a little slower,
achieves the desirable results without com-
plications. Some blisters have resulted
from burns through the accidental use of
unprotected hot water bottles but with
care and using a double layer of blankets
between the patient and the bottles, such
complications can be avoided easily. Re-
warming, generally speaking, has taken
about twice the time as cooling.
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Fig. 3.
Changes in blood pressure and heart rate
during hypothermia. Cardiotomy was done
for atrial septal defect.

Behaviour of the circulation
during cooling :

The changes produced by hypothermia in
circulation are now fairly well-known
though all the explanations are not clear.
All body processes are slowed and this is
manifest in all aspects of circulatory phe-
nomena (Fig. 3). The oxygen demand of
the tissues is lowered. There is a continu-
ous and steady depression of the pulse
rate (Fig. 3). Such depression is rmost
marked in children with cyanotic hearts,
The volume is not altered. The blood pres-
sure falls in parallel with the heart rate
(Fig. 3). Cyanosis lessens, One of the
most remarkable features of hypothermia
in the ‘ blue babies’ is the obvious over-all
improvement of the patient’s circulation.
The T wave becomes progressively flatten-
ed and ultimately becomes inverted. The
degree of inversion having some relation-
ship with the degree of hypothermia. The
ST segment and the J are both depressed
alongwith this inversion (Fig. 4). The
significance of the ST segment and the T
wave changes will not be discussed here,
but it seems to depend on the K /ca balance,

Fig. 4,

Serial ECgG. i
hehanges during a cage of

. Ypothermia
Nete: Widenin .
of .
f-‘hanges_g complexes ang ST’ segment

a factor of

Ereat im . .
fibrillation, portance in ventricular

E!ec:rocardiogmphic changes :

These have been re .
where, (Datey 7, Sean:tZ(: 2n detail else.

main the changes consi ) but in the
st of a dr H
of the complexes, a slowing of thea;le-r::%ri‘lgﬁ

phenomena, more marked ;

. ' In t - i
zation thgm in the de-polarizatigs Coolar:
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Ventricular irritahilj

‘ i ity  begi
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However, in only one ¢ ranosis.

f our cases dj
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ventricular fibrillation in T}]:: }l]nm;lar: ce (.j{
heart has been the Subject ylc))f ook
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df ;
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Fig. 3.

E.C.G. record during a case of hypothermia
on atrial septal defect. Ventricular fibrilla-
tion developed at 28°C.

Note: The reversion to ventricular rhythm with

cardiac massage. Later sinus rhythm was
established (not shown in the figure).

this complication. In a comparative series
done on dogs using a standard method ol
production of ventricular fibrillation the
superiority of potassium over prostigminc
{(as advocated by Montgomery, Prevdel
and Swan '%) has heen established. The
inversion of the T wave and the depression
of the ST segment is generally reduced or
neutralised or even abolished by the use of
potassium suggesting that these changes
occurring in hypothermia are in part at
least due to a potassium deficiency in the
myocardial cell.

Complications :

It is far easier to trace the causality of
complications in an experimental  series,
But almost all candidates for hypothermia
used for clinical purposes are already
suffering from serious physiological abe_r-
rations. such as cyanosis pu]ycythaem_!tj.
heart failure. hypervolaemia, etc. Which
complication s thcveforeidirecl!j\' due to
hypothermia, and in which hypothermia
merely played a contributory vart or had
nothing to do with it \\'hats'oe\'cr becomes
largely a matter of speculation. Only one

death could be directly attributed to hypo-
thermia where ventricular fibrillation deve-
loped under deep hypothermia preparatory
to operation for closure of atrial septal
defect. There was one death within the
first 24 hours following surgery in a chiid
where a Pott's shunt was done for Tetra-
logy of Fallot. Definite evidence of cere-
bral involvement were manifest such as
dilatory fixed pupils, loss of deep reflexes
and coma. Autopsy revealed no visual
cerebral change. Another death, a case of
suspected inter-atrial septal defect, on
exploration turned out to be a case of pri-
mary pulmonary hypertension (confirmed
at autopsy) and nothing further was done.
Hyperthermia developed in the immediate
postoperative period, and the patient died
within 48 hours from heart failure. In this
case, hyperthermia seemed to play a def-
nite contributory part in precipitating acute
heart failure.

In our small series, the major complica-
tions directly consequent an hypothermia
appeared to be ventricular fibrillation cere-
bral changes (possibly due to thrombosis
and agglutination of the red cells in small
vessels} and hyperthermmia. Tossat has
tried to explain the circulatory collavsz of
consequent open carporeal cooling by sug-
gesting various hypotheses : —

(a) Liberation of prostigmine or prostig-
mine like substances acting as
vaso-motor depressents and increa-
sing capillary permeability.

(b) The closure or ocelusion of small
vessels in the brain and elsewhere
and in the parenchymous organs
due to agglutination of red cells
forming clots.

{c) Alterations in the chemical physio-
logical evnstancy of the blgod and
metabolic processes with a shifting
towards higher values, increase in
acids such as lactic and pyruvie
acid of the blood and a reduction
in the p! of body fluids.
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While this may have been due to any
other cause such as intravenous infusions
or blood stream infection — the possibility
of reactive hyperthermia following cooling
cannot be ruled out. It is therefore very
necessary not to start re-warming agents
too rapidly and before curarizing and
depressent agents have been mostly neu-
tralised. Whatever mechanisms operate in
production of these complications will
remain a matter of conjecture and debate.
Perhaps many mechanisms are involved.
The study of low temperature biclogy is
just beginning and a whole new physiology
has to be relearnt and reviewed as seen and
practised in the hypothermic animal,
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EXPERIENCES WITH TUBERCULOMAS OF THE BRAIN
by B. RAMAMURTHI, Madrgs,

Tuberculomas of the brain are some of
the commonest tumours of the brain met
with in our country. 19.4% of verified
tumours of the brain in our series, have
been tuberculomas. Due to various econo.-
mic, social and environmental factors,
tuberculasis is widely prevalent amongst us
and tuberculous inflection of the nervous
system is no exception. The present state
is similar to the one that obtained in the
Western countries during the beginning of
this century. In almost all these countries
tuberculomas were very common, though
they are now definitely rare. Conditions
similar to ours exist even now in the South
American countries where also tuberculo-
mas have been found to be fairly common.

INCIDENCE OF TUBERCULOMAS

Tuber-
Author Year Tumours culoma o
STARR 1889 500 51 102
BURNS 1508 63 10 15.8
CUSHING 1933 2023 44 2.1
ASEN]JO tchile) 1951 G610 97 159
D. ]J. REDDY
{Autopsicsi 1950 MM.C. 16,5
AMC, 14 5
CHANDY &
ISATAH 1952 40 8 20.0
AUTHO®S 1955 150 35 194
{B.R.M,)

Starr ¢ in 1889 reported 51 tuberculomas
in 500 tumours of the brain whereas
Burns? in 1908 reported 10 tuberculomas
in 63 autopsies. In the United States in
1933, Cushing! found 44 tuberculomas out
of 2,023 cases of brain tumours. As can be
seen from the above, the percentage of
tuberculomas of the brain fell from about
207, to 3°/. But Asenjo et al! in 1951
have reported an incidence of 15.9% of

. ég,\l,r] Department of

~olege and 14.5;
from the Andhra Medical College in1419550.
Isaiah 2 reported 3

; which f e
of all the brain tumouyrs see(::m;;,fi tlzlgm

uring the Previous
- year. In , i
180 verifieq tumours of the brainsigl:: :)rf

g:spiﬁiuro-ﬁwgical Department, General
foupits 1.9‘4”.';'1 ras.  tuberculomag have

o . Pected intracranigl
" ngDelguis- f}t;pected tubercylomgs ha:e
e 1 ﬁr These Cases  were geen
fort tg € live year period from October
15 in;d(grclzobe; 1955, It can be seen that
. )

fry o en h_[(;ht:ggrfulomas In our coyn-

borne |n mind wh
case of intracrania] tumour,

INCIDENCE oF TUMOURS

Type, :
Tubercu]cz:a Nm;Zben ;
Glioma 38 1‘;
Meningioma . 25 5;
Cysticercosig .. 13 2. 7
Gumma .. 3 0 .6
Auditary Neuro-fibromg .. 34 7 -O{J
Pituiiary tumoursg .. 38 l2l2
Others 233 49‘3

—_—
Total 476 1000
-—_

Mode of Infection, Infection of the nope
ous syiqtem is secondary to g pyi e
tion elsewhere in the b

; ody and prohablv
haematogenous, The focus may br:': in the

Ll;l;i o; in dl’he glands. Tuberculomas have
ound  usually in patients who are
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better nourished than the usual run pf
tuberculous patients. It is likely that in
some cases the tuberculous process becomes
more chronic and tuberculomas get evolved
by tissue reactions which occur when the
resistance of the patient is higher than

ordinary.

Most of the tuberculomas in our experi-
ence have occurred without any previous
history of tubercular meningitis. Because
of the frequency of occurrence of tuber-
culomas it has been our practice to enquire
into the family and the persongl historl'es
of every patient suspected of intracranial
tumour for any evidence of .tuberculosqs
and also to investigate the patient for evi-
dence of tuberculous lesions elsewhere in
the body. About half the number of cases
of tuberculomas (35 out of 72) presented
a contact or personal history of tube:rculo-
sis. 25': of the patients showed evidence
of concomitant tuberculous lesions el§e—
where in the body. The lung was the chiel
organ affected. Tuberculasis of the kidney,
cndometritis, tuberculous osteiitis, teno-
synovitis and arthritis and ‘lymph'ademtls
have been present as coexisting lesions.

Diagnosis of tuberculomas of the brain is
presumptive. Their symptomatology does
not vary in any special way from the oth?r
intracranial space occupying lesions. If. in
a case of intracranial tumour, there is a
contact or personal history of tubercul_osm,
or there is any evidence of'concomltant
tuberculous lesion elsewhere in the body,
the presumption is one of tuberculoma.
Other examinations like Ervthrocyte Sedi-
mentation Rate, the Manfoux test, a 4th
hourly temperature chart.' etc. nrﬁ alqhw
done to confirm the diagnosis. In 807 suc
u» presumptive diagnosis has proved correct.

Localisation is hy the usu.al diagnostic
method of thorough neurological examina-
tion and other ancillary methods hk_e
E.E.G. cerebral angiography and ventri-
culography.

Radiology. Plain X-rays of the skull may
occasionally show a calcified area, but t]ns
is not common even though such a notion

is commonly held. Only 5 out of 72 cases

showed calcified spots in the plain X-rays.
But X-rays of the removed specimens show
much more obvious calcification, Ventri-
culograms do not give any indication as to
the pathology of the lesion. Cerebral angijo-
graphy always shows the lesion to be avas-
cular.  An avascular intracranial space
veccupying lesion is more likely 10 be a
tuberculoma or a chronic abscess.

Findings at operatisn, Tub=rculomas of
the brain occur either under the meninges
or insid~ the brain substance itself. They
are usually adherent to the dura and to the
surrounding hrain substance. The dura
presents a very firm barrier for the spread
of tuberculomas. The colour varies from
greyish yellow to greyish red. The consis-
tency is hard and the surface is granular.
When the tuberculoma is buried inside the
brain, the diagnosis may not be obvious.
When the brain needle is passed, it en-
counters resistance not unlike that which
is felt when there is a meningioma. But
it is usually possible to pass the brain
needle through a tuberculoma.

The brain around a tuberculoma shows
evidence of oedema and often looks glassy.
But this oedema is much less prenounced
than in a case of gliob'astoma. There is no
definite plane of cleavase between the
brain and the tuberculoma. Sizes of the
tuberculomas removed have varied from
one to four inches in diameter. The biggest
that we have removed involved the entire
frontal lobe of one hemisphere. Occasion-
ally the tuberculomas are multiple. (5 out
of 35 cases). Then they present a confu-
sing neurological picture and diagnosis has
to be made by ancillary methods of exami-
nation.

Histology. On microszopic examination,
there is evidence of epitheloid cell reaction
with rcund cell infiltration and giant cell
formation, Giant cell systems are not en-
countered as often as in tuberculous
lesions elsewhere in the body. Chandy and
Icaiah (1952} have suggested the existence
of two types of tuberculomas, one having a
ketter prognosis than the other. We are
not able to confirm this in our own experi-
ence of 35 cases.
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Site. Tuberculomas have been encoun-
tered in the cerebral hemisphere, cere-
bellum, cerebellopontine angle and the
pons.

SITE OF TUMOUR

Site. Number.
Cerebral Hemisphere . 39
Cerebellum o 13
Cerebello-Pontine angle .. 11
Pons . .. 2

Tuberculomas are commonest in the
younger age group, the incidence declining
with age.

AGE INCIDENCE

Age group. Number of cases.
0 — 10 28

11 — 20 17

21 — 30 20
Above 30 7

Occasionally tuberculomas may follow an
attack of tuberculous meningitis. A patient
who recovers from meningitis may show
signs of increasing intracranial pressure.
This is most often due to post meningitic
adhesions blocking the CSF. pathways.
But in two instances, ventriculogram have
proved the presence of tuberculomas in
meningitic cases raising the intracranial
tension.

A tuberculoma may oeccasionally burst
into the sub-arachncid space or the ventri-
cles and set up an attack of acute tuber-
culous meningitis. This was the common-
est complication that faced the surgeons i-
the prestreptomyein days. 6 out of 35
cases developed this complication. 3 reco-
vered from this, whereas three cases ex-
pired in spite of vigorous antibiotic treat-

ment.

Treatment. When a preoperative diag-
nosis of a tuberculoma has been made the
patient is put on antituberculous treatment,
with streptomycin, PAS. and I.N:A.H. and
bed rest. Under this treatment, if the pa-

tient shoyvs improvement in
neurclogical picture then t

persisted in, keepin
ohservation. ping the

his general and
he treatment 1s

. patient under
But if there is no improve-
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culoma therefore
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ponsiy S5 .
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. culoma and .
pathology. If in not for its
; A a case of tube
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culous treatment, then, even th tuber-
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dreaded. Dandy advoc
herculomas could be re
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alone, whereas 5 out
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ated that thege tu‘-
moved with a bit of
Obrader (10} found
nts survived surgery
of 6 caseg were saved

tomyei
out of 72 diggnosed caseyscg}f. tll?b:: : ?eries,
;n 35, operation became necessary %1[ e
a5, tht:ee cases died in the '1mme.di t these
operative period. Six cases da el o
tubgrculous meningitis and t}{ree e‘;e od
expired within three months. P o o
cases were discharged well érommtl}l; °thes
pital but expired within six months 3 hos-
other causes, 25 out of 35 cases of berateg
tuberculomas have kept wel] -f operat.ed
of one to four years. °r @ period

In operated cases
A ses, only j
streptomycin has been givgn lhtl@muscular
instil intrathecal streptgmyc'in de do not
after the operation. uring or

Of the 37 cases that did
eight expired in six momh:‘ih‘}fjihsurgery
29 have done well on antibiotie tl‘e.:-)tem(z:tr}:te '
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TABLE
Number of cases diagnosed .. ..o T2
Operation became necessary .. .. 33
Deaths :
Immediate post operative .. 3

Developed tuberculous men-
ingitis and expired in two

months ..

Expired within 6 months .. 4
Alive and well .. 25
Not operated . .. 31
Expired in 6 months .. 8
Alive after 6 months .. 29

These figures of medical and surgical
treatment are not comparable. It should be
noted that there are 2 number of cases
which do not need surgery and which d‘o
well with expectant treatment with anti-
biotics. But in cases where the symptoms
are progressive, SUrgery is indicated.

With the advent of antibioties, it has been
possible to remove a large number of
tuberculomas which need surgery and thus
effect a cure. The risk of post-operative
meningitis is mueh less now. though still
cases occur who develop tl_Jberlculous
meningitis following surgery inspite of
antibiotic treatment. Usually the complica-
tion of meningitis does not occur and the
patient is discharged cured. It is necessary
to keep a follow up of the patients and see
that they do not get a recurrence.

SUMMARY

1. Tuberculomas of the _brain are as
common in our country as it was 1l the
West about 40 years ago.

9 In all cases of intracranial tumour,

the possibility of a tuberculoma has to be
thought of.

3. Diagnosis is presumptive,

4. Indications for surgical intervention
are : —

(a)} Progressively increasing intra-
cranial pressure,
{b) neurclogical disability, and

(c) absence of response to antibiotie
treatment,

5. Total removal is possible and results
of surgery are good under streptomycin
cover,

6. With improving general health of the
people incidence of tuberculomas is bound
to go down.

My thanks are due to the Dean, General Hos-

pital, Madras for permission to publish this
article.
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PULMONARY FUNCTION STUDIES IN THORACIC SURGERY

{A preliminary report)*

by ALOK CHATTERJI, A. K. BASU, A. SENGUPTA and
M. N. RAO, Calcutta.

INTRODUCTION

The study of Pulmonary function is not
a recent introduction in the medical world.
In fact, as early as 1846, a simple method of
measuring pulmonary ventilatory capacity
was regularly being used by Hutchinson,
who measured the vital capacity with the
help of a spirometer. From this time on-
wards, this subject had been investigated
in different countries. Bohr in Copenhan-
gen (1907}, and Schuster at Oxford (1911)
investicated and tried to establish the
vhysiological standards, and Peabody &
Wentworth in  America (1917) tried to
establish the relationship between pulmo-
nary function and the underlying diseased
condition. However, until recently, it was
a subject of merely physiological interest
and no clinical importance was attached to
it. During the years 1914-1918, these func-
tion tests were applied for the determina-
tion of physical fitness of men applying for
jobs in the Airforce. Advances in Thoracic
Surgery and Anaesthesia in recent vyears
have brought & new impetus to the study
of this subject and careful assessment of
various categories of lung function have
helped surgeons in determining beforehand
the extent or the type of excisional surgery
or collapse therapy safely practicable in a
given case.

Cournand (1948) first suggested the
clinical division of pulmonary function into
two categories: (a) Ventilation and (b)
Respiratory gas exchange, or the exchange
of oxygen and carbon dioxide between the

{From Cardiac and Thoracic Surgery Unit,
S. 8. Karnani Memorial Hospital, and Indus-
trial Health Research Unit, ICMR, Section (_)f
Physiological and Industrial Hygiene, All India
Institute of Hygiene and Public Health,
Calcutta).

* [ndustrial Health in India Series (58).

bllood in pulmonary capillaries and the out-
side air. Ventilation, or mass displacement
of air between the outside air and the inte-
rior of the lungs is the aspect of pulmonary
function which is of immediate concern to
the clinician. Defective ventilation may be
the only impairment of pulmonary function,
while defective diffusion or distribution of
gases within the lungs is almost always
accompanied by ventilatory defects as well.
Furthermore, ventilatory insufficiency
frequently the important defect in diseases
of immediate concern to the phthisiologist
and thoracic surgeon. Only ventilatory
functions can be assessed relatively easily
and quickly. Finally, the medical and sur-
gical collapse of the lungs and excision of
pulmnoary tissue are most likely to influ-
ence ventilation, and the end result of such
therapy are easily followed by repeated
ventilatory studies.

This paper presents pulmonary function
studies in 33 cases where either some type
of thoracoplasty or excisional surgery for
a lesion in the lungs have been carried out
(Tables I to IV) and (Chart I & II),

MATERIAL AND METHOD

All lung cases admitted for surgery are
accepted for pulmonary funection investiga-
tions except those who are very ill or
otherwise having symptoms such as fever,
dyspnoea on slight exertion, etc.

Usually cases are referred from other
institutions for treatment and as such, all
these are failed cases of medical treatmem
or collapse therapy such as AP, PP. or
Phrenicolysis.  Very rarely a virgin case
suitable for surgery is obtained. This is an
important consideration to he borne in
mind.  The already existing poor ventila-
tory fgnction of such cases (which is due
primarily to their diseased parenchymal

PULMONARY FUNCTION STUDIES IN THORACIC SURGERY 457

CPMERIH AL Llrwd VOLUWDE
14 §a PATVERTS WiTh
CrRIM? CATAIES

- AT
vsmany e §LBALTY

Ane W i

-y

L wemsmstomn ks vasmcite

i

"
[

-

LTIV e e ey Wi et farra
a

—_—

by

Fig. 1.

Showing differential lung volumes in various
pulmonary diseases as compared to normals.

condition) is often complicated by collapse
therapy. Post-operative lung function
studies are usually made 4 to € weeks
after operations to eliminate a number of
factors which may prevent obtaining of
true figures from the patients. Needless to
say, accuracy of these studies depends also
to a large extent on the co-operation of the
patient at the time of the experiment.

In the present paper, an effort has been
made to compare pulmonary function_of
normals with that of the patients suffering
from various diseases like tuberculosis,
bronchiectasis, lung abscess. etc. where
pneumonectomy or resection has subsequ-
ently been undertaken. _These cases now
await postoperative function tests. In .thls
first series, chest diseases are classified
under two different heading_s: Tubercular
and non-tubercular conditions.  Normal
material comprises of 15 men and 35 women
in the age group 18 to 45 and 17 to 29 res-

pectively.

In the tuberculosis group (Table I). 12
patients were male and 5 were female. Irz
{he male group. findings on 12 tuberculou.i
men were compared to that of 13 norma
cases. In the female group of 5 tuberculosic

5
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Fig. 2.
Showing various lung volumes before and
after operations.

cases, these were compared with 35 normal
cases regarding various sub-divisions of the
lung volumes. MBC figures of females
could not be compared due to lack of ade-
quate data. Amongst these cases, the
majority were those who had part or whole
of the pulmonary parenchyma destroyed
by the disease process including 4 cases
with resultant bronchiectatic changes. One
case had empycema thoracis resulting from
long continued pneumothorax therapy with
thickened pleura and shrunken lung.

Non-tubercular diseases like bronchiec-
tasis, lung abscess, ete. which needed sur-
gery, are compared also with the normal
material (Table II}. In this group there
were T cases, of which 4 were lung abscess
and 3 bronchiectasis. In the female group
of non-tuberculous cases, the number was
too small for statistical comparison, and the
results are presented as such.

For the purpose of ready comparison, all
our findings are also presented in Chart
form (Chart I). Here we have also inclu-
ded two cases of hydatid cyst of the lung.

In the second series, lung volumes are
compared betore and after surgical opera-
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is paucity of material on normal subjects,
comparison is difficult. The standard exer-
cise used in this study was stepping up and
down a 14” stool 16 times a minute. Maxi-
mal breathing capacity determinations were
done with the help of open circuit breath-
ing in spirometer where the subjests
hyperventilate maximally for } minute with
maximal effort. An assembly of mouth-
piece was used to guide expiratory air into
a big spirometer for recording purposes.
Two such determinations were carried out
on each subject with rest in between the
runs.

All the volume determinations in this
have been corrected for body temperature,
atmospheric pressure and humidity. To
eliminate the effect of the body size on lung
volumes, the figures are presented in terms
of per square meter of the body surface
area.

DATA AND THEIR ANALYSIS

All the data are presented in a tabular
form and some diagramatically. Table I
presents the data with differential lung
volumes of men and women with tuber-
culosis of lungs. These data are compared
statistieally with the normals and the num-
bers of each group are mentioned in brac-
kets, On statistical comparison, the tuber-
cular cases amongst men showed signifi-
cantly lower values in inspiratory and
expiratory reserve capacities as well as
residual and vital capacities. The total capa-
city, functional residual capacity and the
maximum breathing capacity are definitely
lower. Amongst the women, the inter-
pretation may have to be reserved due to
the very small number of cases. The vital
capacity and the total capacity of the lungs
in the non-tubercular cases of these 5
women seemed to be significantly lower
than the normals.

In Table II are presented the compara-
tive lung volumes of normal m_a]es suffer-
ing from non-tubercular chest diseases.

It is rather interesting that only maximal
breathing capacity amongst the non-tuber-
cular patients is significantly lower than the

normals. The other lun

not to be affected at all. B ppoiumes seemed

ot very obviolTsh eassarsne: CD?CIU_
thi:;tse IS ;:)efrhaps because the total :umrgen;
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results aimed at. Most of therp had exten-
sive fibro-cavernous type of disease or'al-
most totally destroyed ll_mg on one ane.
They had spent a long time in Sar_xatong.
Some of them presentgd bronchiectasis
with resulting atelectasis, segmental or
lobar.

All these factors together are responsible
for their small volume of ventilatory capa-
city with proportionate diminution in the
other subdivisions of their lung yolumes.
Of course, most of them pre;;ent fal.rly nor-
mal RC.TC ratioc and FRC "TC ratio, indi-
cating absence of sigmﬁcant emphysema.
The very low values in the M.B.C. figures
of these patients can be partly explained
also by the absence of full co-operation of
come of the patients (sometimes due to
ignorance}.

Considering the second group of cases —
ie. those whose lung funct19ns were also
assessed after operations, viz-Plasty, seg-
mental resection, ]obectom;r and pneumo-
nectomy — the pre-operative cenditions of
the patients necessitating surgery need
come comment. The plasty cases were of
long standing fbrocavernous 1iype of
disease with poor mobility of the lungs and
marked peripheral adhesions. Also they
were in poor general condition which pre-
vented more radical surgery.

The lobectomy c.ases:d w:;‘re in fairiiy go_c;g
-ondition with limite isease and wi
i?l?:r distribution.  Often thgy had had
AP.. P.P. or phrenic crt{sh in the past.
Naturally they presented 1m?1311y a small
ventilatory capacity but their post-opera-
tive figures suggested an _early recovery
and regaining of some ventilatory capacity,
following surgery. when compared with the
volume of lung tissue and thereby the
volume of the ventilatory surface area

removed-

There were two pneumonectomy cases in
this series. The first case was a polycy§t1c
disease of the left lung and as a ftongemtal
condition, it incapacitated the patient, from
his very birth causing stunted mental and
bodilv growth as well.  The sgcond case
had tuberculosis on the left side which

completely destroyed  the parenchyma
hecessitating pneumonectomy. It would be
seen that these (two) cases had completely
destroyed lung on one side which possibly
served no useful purpose from the funec-
tional point of view. Here surgery gave a
better scope to the other lung to function
by removal of the inactive lung tissue, It
will be seen that post-operatively this
group suffered less deterioration from their
bre-operative functional state, when the
volume of lung removed is considered. The
total capacity has decreased by 5% only
and the vital capacity by 15%. As the
residual capacity has increased by 25% the
RC/TC ratio has gone up by 7% and
FRC,/TC by 99¢. An interesting thing to
note is that inspite of removal of one lung,
the MBC has increased by 199 indicating
that there is no obstructing mechanism in
the air passage and chances of fuller func-
tion of the respiratory system at a later
date can logically be expected as a result
of surgery.

Next comes the lobectomy cases which
occupy  the mid-position in this series.
Though these cases have suffered a loss of
207 in total capacity and 25% in vital
capacity, the beneficial effect of surgery on
pulmonary function can be noted by the
fall in residual capacity by 1.5%7. It means
a reduction in dead space or the amount
of air which is not moved in or out for
gaseous exchange. MBC has suffered a loss
of 17% but the apparent disadvantage of
this loss can be offset by the fall on the
residual capacity. The interesting thing to
note is that RC/TC and FRC/TC ratios
have increased by 4.7°¢ and 2.6% respec-
tively, This is only apparent and can be
explained by the overall loss of total
volume, It is noteworthy that the female
cases have gained more by lesssning of
expiratory reserve capacity and slight
increase in tidal volume, though the male
cases have suffered from loss of inspiratory
reserve capacity and no change in tidal
volume and expiratory reserve capacity.
We can forward an explanation for this.
Possibly the volume of lung tissue removed
in the male cases was slightly larger than
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what was actually scarred and functien-
less. We must remember that old scarred
tuberculous lesions are often associated
with residual bronchiectatic areas (which
was actually seen in our cases) necessitat-
ing removal of the whole lobe.

It will be seen that the thoracoplasty
cases suffered most from the loss of total
capacity as well as vital capacity by 417
and 32% respectively. However the aim
of thoracoplasty on pulmonary function has
apparently been successfully achieved. This
is denoted by the fact that this loss of total
capacity is mainly due to the lessening of
the residual capacity which has fallen by
58%¢. The RC/TC ratio has fallen by 8%.
These two findings suggest that the dead
space has been considerably reduced, Of
course the M.B.C. has fallen by 30% and
that is due to the mutilating operative pro-
cedure and the splinting effect on the tho-
racic cage by diminishing the transverse
axis of the thorax.

SUMMARY

{1} The importance of lung {unction
studies in respiratory diseases in general
and in Thoracic Surgery in particular is
stressed.

{2) 33 cases were investigated in this
series, 24 only pre-operatively for assess-
ment for the operation and 9 cases both
pre-operatively and  post-operatively to
determine the changes in lung functions
brought about by the operation,

(3) The different values and change_s in
lung function studies obtained after various
types of lung operations are analysed.
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HODGKIN'S DISEASE OF THE LUNG

by D. J. REDDY, T. SURYAPRAKASA RAO, K. GOPALAKRISHNIAH
GUPTA, N. VENKATASWAMY NAIDU, P. SAKUNTALA DEVI
and P. LAKSHMANA RAO, Guntur,

Primary lymphoma of the lung is not an
uncommon neoplasrn. This may be lympho-
sarcoma, Hodgkin's disease or reticulum-
cell sarcoma. They have frequently mas-
queraded as bronchogenic  carcinoma,
tuberculosis, sarcoid, abscess or lohar pneu-
monia. Clinical history and physical find-
ings hardly help in the recognition of a
pulmonary growth. The presence of a
pulmonary neoplasm is first suspected of
the finding of opague shadow in the lung
fields on roentgenological examination,
Sputum or bronchoscopic examination offer
no clue in the recognition of lymphoma of
the lung, although Higginson4 reported
having spotted intrabronchial obstruction
by Hodgkin's tissue through bronchoscopic
examination. Biopsy report of supra-
clavicular lymph nodes according to Pool?
is said to serve as a clue for spotting Hodg-
kin’s disease of the lung and mediastinum.
But experience of others suggests the con-

troversial value of the same. Exploratory.

thoracotomy is very often indicated, sincle
histological examination of the affected bit
alone can declare lymphoma of the lung.

Hodgkin's disease of the lung may be
primary or secondary, the latter being due
to extension from mediastinal lymph nodes.
Primary Hodgkin's disease of the lung is a
bonafide lesion. The presence of significant
amount of lymphoid tissue around the
major bronchioles in the parenchyma of the
lung, around small bronchiocles and vessels,
leave no ground for dispute, that Hodg-
kin's disease can arise de novo in the lung
Primary nature of pulmonary Hodgkin's
disease can only be proved at autopsy but
not on clinical or roentgenoclogical findings.
Falconer ¥ and Leonard in a review upto
1936. observed 47 cases of pulmonary
involvement in 125 of Hodgkin’s disease.
Moolten # in an extensive review of the
subject places primary type as 10 per cent.
This is rather high considering that Lumb?

G

in an analysis of 175 cases encountered
only one case of primary Hodgkin's disease
of the lung, Early recognition of primary
pulmonary Hodgkin's disease is important
for the mere fact that lobectomy or resec-
tion followed by roentgen exposures are
known to prolong the survival period con-
siderably.

Hodgkin's lymph-adencpathy finds a
place in the daily biopsy reports of the
pathologist and very rarely he is fortunate
to study the extent of involvement at
necropsy, The clinico-pathological findings
of a case of Hodgkin's disease of the medi-
astinum and the lung with involvement of
the para-aortic lymph nodes are recorded
because the clinical diagnosis was in doubt
owing to the misleading changes observed
in the axillary lymph node submitted for
biopsy report.

CASE REPORT

5., male, aged 50 sought medical aid under
Dr. P. Narayana Rao, Govt. General Hospital,
Guntur, for cough with expectoration sine:
6 menths on 3-4-1836. One month prior to admis-
sion to the hospital, he used to sit up in bed to
overcomz dyspnoea and fortnight before entering
hospital he noticed hoarseness of voice.

Findings of Physical Eramination :

Slight puffiness of the face was observed. He
was orthopnoeic. Jugular veins were engorged,
more so on the left. Trachea was deviated to the
right. Entire left half of the chest was stony dull
on percussion. Heart sounds were feeble, Liver
was palpable one finger below the costal margin.
The lymph nodes in the left axilla and left groin
were enlarged ; but firm and discrete.

Investigations :

Total W.B.C, Count: 20,000 per c.mm.

Diff. WB.C. Count: P. 80%, L. 13%, E. 5%,
and M. 2%,.

Urine and Faeces: Nil contributary.
Blood VDRL: Positive in 4 dilutions.
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Fig. 1.

Reduction photograph of chest X-ray shows
diffuse opacity of the left half of chest and the
right border of heart seen more towards the right.

Fig, 3.
Photograph illustrates sectioned surface of t_he
neoplasm of the left lung and secondary deposits
over the pericardium and aorta.

Photomicrograph i
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Fig. 6.

Photomicrograph  illustrates Hodgkin's n-o-
plastic cells in perivascular grouping. The mono-
tony of the single type of cell characterising
Hadgkin's sarecoma is well seen. (H & E x 324)

Fig. 3
i i 5. This illus-
igher magnification of figure _Thi: ‘
11':?;5 malignant reticulum cells invaginating into

i luding it.
the alveolar lumen and partially 0‘(31‘51 A ng 324

Fig. 8.
Shows higher magnification of figure 8 The

sarcamatous nature of the cells is noticeable.
(H& E x 324,

Fig. 7.

strates Hodgkin's cells close

e—the lining epithelium

replaced by the tumour
(H & E x 72)
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tu the bronchiolar cartilag
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Fig. &,
Photomierograph shows Hodgkin’s neoplastic oo A
~cells infiltrating pleura. Some of the cells possess Penetrating g aph  illustrates
giant size nuclei. (H&EX324) of gesp n
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are seen amidst the new
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Fig. 11.
Photomicrograph illustrates Hodgkin's neoplastic . Fig. 12,
tissue infiltrating the layers of the aortic wall. Relzg‘?.tﬂmlcmgraph Hlustrates

1 typical Ster bore-
mguinal BIJ;’:-.D?:‘ ngs. observeq N sections :f ]:;'[,
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- . Uniform opacity occupying .the entire
X ralf of the left chest was seen (Fig. 1}). Rt
border of the heart was shifted to the rt. by
half an inch. Dense shadow was seen in the
superior mediastinum and trachea was
shifted to the right (Fig. 1}.

id aspirated from the left pleural cavity
m\f;:c::leaf and straw coloured, No malignant

cells could be spotted.

] t of left Arillary Lymph node:
Bmfé’oo?:fe‘;w Mas{sive fibrosis and ‘c')c.cm;mnal
plasma cell were seen. (7 Syphilitic}

irati t were done to
ated aspirations of the ches
Repielieve dyspnoea and the smears were nega-
tive for malignant cells,

Indivect Laryngoscopy: Complete paralysis of
the left vocal cord.

i i i developed
The patient in the terminal stages :
pitting cedema of the legs and expired on 31-3-'35.

Clinical diagnosis: T Hodgkin's dise_ase. ? Lym-
phosarcoma, or ? Broncho-genic carcinoma.

Chief Autopsy Findings:

External appearances ohserved by the physician
were confirmed at autopsy. Spltj.-en was small ane:i
weighed 56 grammes. Gast;o-tntestmal tract nil
abnormal. Kidneys and urinary passages were
normal. Brain, bones, and prostate showed no

lesion.

Cardio-Respiratory Systems:

The rt. lung weighed 1260 grammes. It was
congested and oedematous. The anterior medlf
astinum was flled by whitish homogeneous mass
of lymph nodes, and was adherent to the peri-
eardium and left side of the chest wall. The left
lung was adherent to the chest _wall. It was greatly
cnlarged. Invading and reolacmg the upper lobe
of the left Jung was a dull white tumour mass
Only bits of lung tissuz were seen scattered
»midst the neoplastic tissue. Pleura wars greatly
thickened and infiltrated wnﬂ_‘n the tumers tissue.
Cavitation was also ohserved in_the left Jung typ*_—
fying necrosis of the tumour (Fig. 2). The hefn%
wirs displaced 1o the rt. and the pericardial caw;[y-
cantained blond stained fluid. Stu_dded ali aver thi_‘
visceral pericardium and infiltrating deep inlo 1 g
mvocardium and the great vessels of the he_?m»r‘
were whitish tumour nodules of varying s:z'_‘;
iFig. 3). The mass was diffuse anf.l e.nd“SEdTa]ﬂ_
the structures in the posterior mediastinum, }:u
noria, oesophagus, etc. were embeddeq and (lznv_:
loped by the neaplasm. The neoplastic mfstb‘ w‘:t{(i
firmly adherent to the velv'iebral column. ‘Syc Jo}?_-.l
gurfacve of the left lung disclosed ragged and]'t ie-
kened appearance of the mucosa of the larger

bronchi.

The left axillary, and inguinal, mesenteric, coe-
liac and para-aortic Jymph nodes were enlarged
and some of them were of almond size and firm.
Cut surface of them was of dull white colour, and
homogenous.

Morbid histology of the neoplastic tissue in lung
and lymph nodes :

Secticns from multiple blocks stained with
haematexylin and eosin, Vangieson, Foot and fro-
zen sections were studied (456-486/56). The nor-
mal parenchyma of the lung in the affected por-
tion was totally wanting. Interstitial infiltration
with reticulum cells formed the chief histological
feature. These cells ware of primitive type and
most of them were of variable size and shape,
They were hperchromatic and some of them
rhowed mitotic figures. The subepithelial proli-
leration of the reticulum cells was so marked as
to project into the alveoli and partially occlude
their lumina (Figs. 4 & 5). Perivascular proli-
feration of these cells was a significant feature
(Fig. 6). Necrosis and fibrosis were observed,
Most of the sections studied from the major bron-
chi and some showing the minor brenchioles con-
tained no lining epithelium. In close apoosition
to the bronchial cartilage and appearing as though
inseparable from them were seen, clusters of reti-
culum cells, many of them separated by thin
strands of fibrous tissue. Many of them were
hyperchromatic and of variable size and shape
{Figs. T & 8). The sections from pleura showed
infiltration with these cells and some of them
possessed giant, nuclei (Fig. 9). These reticular
cells as they penetrated the pleura in places
totally disorganised the structure of the pleaura.
Similar destruction of the wall of the cesophagus
was observed by these cells and only bits of oceso-
phageal muscie could be made out amidst consi-
derable eollections of reticulum cells (Fig. 10).
Sectiong from the aorta showed not only layers of
these underneath the intima but were seen to
considerable depth in the rest of the aortic wall
(Fig. 11). Section of pericardial nodules showed
penetration of the Hodgkin's tissue deep into the
myoccardium,  Ezctions  from the left inguinal
lymoh nodes showsd mostly giant reticulum cells
of Sternberg-Reed type (Fig. 12). In none of the
sections eosinephils or anv significant number of
neuirophils or plasma colls were noticad.

CoMMENT

The gross and histological findings of the
Jesions in the left lung, mediastinal and
para-aortic lymph nodes, aorta, oesophagus
and the inguinal lymph node are pathog-
nomonic of Hodgkin's sarcoma. The signi-
ficant absence of granulocvtic cell series
and plasma cells in the case excludes the
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common granulomatous variant of Hodg-
kin's disease. Lymphomas of the lung either
primary or secondary to mediastinal
lesions, are not infrequently reported and
among them Hodgkin's disease forms at
least 40‘: of cases. Cavitation is most en-
countered in Hodgkin's disease of the lung
since the Hodgkin's tissue is prone to
necrosis. This often misleads the clinician
to recognise them as lung abscess. Leuco-
cytosis noticed in the case is due to secon-
dary infections supervening necrotic tu-
mour tissue. In addition reports are not
wanting of the equivocal value of biopsy
report of the enlarged cervical or axillary
lymph nodes in these cases and the fibro-
sing lesion ohserved by us in the initial
lymph node biopsy diverted our attention
from Hodgkin's disease. It is very often
difficult and questionable to establish the
primary nature of pulmonary Hodgkin's
disease even at necropsy owing to exten-
sive involvement of many organs. We are
inclined to suggest that extension from pri-
mary mediastinal lesion in our case cannot

be ruled out.

That Hodgkin’s disease, has a multi-cen-
tric origin, is well illustrated by our case
report and that the wild proliferation of the
reticulum cells in this disease very often
blots the normal pulmonary parenchyma is
also well depicted by the case report. We
feel that in case the condition was recog-
nised at the time of admission into hos-
pital, even pneumonectomy would not have
helped the deceased owing to extensive in-
volvement. But an exploratory thoraco-
tomy would have greatly aided in recog-
nising the condition and thus could have
given the doubtful benefit of roentgen

therapy.
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SPONTANEOUS RESORPTION OF PANCREATIC CALCIFICATIONS
by U. MOHAN RAU, Madras.

CASE REPORT

i male, aged 40 years was ad.mit_ted on
235{;.';‘;2‘ complaining of pain in the epigastric
region. e et

i« complaint had started two months belore,
h'l;}:she u-sgd to get severe pain in the entire epi-
w tric region, which was aggravated by ingestion
g?sfizj ‘I'he'pain used to last for a few minutes
° d (h;gn subside spontaneously, For the past
anl days the pain was beir_}g. referrgd to t_he
ﬁﬂel;?r:also He has had no vomitting. His appetite
f’aﬁ peen fair and bowels had been regular. Therz
i no history suggestive of any acute attack_ of
waizastric pain suggestive of acute cholecystitis,
c -y
eﬁolangilis or pancrealitis.

He was naot an alcoholic.

General eramination : |
A fairly nourished indi_viduat; thin  build,
lightly anaemic: not jaundiced.

Local eramination of the abdomen:

in the epigas-

from moderate leqderness_ in -

1ri£:pzr::d right hypochondriac reglons, therelwl.?f

nothing abnormal. There were nolmasses felt ; th:
liver and spleen were not palpable.

nvestigations :
Urine : Normal
HbS : 80

Fig. 1

Figs.

Serum Amylase: 160 units/100 c.c.

B.P.: 100/70 mm. of Hg.

Faeces: Macroscopically and microscopically
normal.

Estimation of split and unsplit fat revealed
normal wvalues.

Random Blood Sugar: 139.4 mgm.%.

Roentgenological investigations :

(A) Plain X-ray of the abdomen (A.P. & Late-
ral views, Figs. 1 & 2). Multiple opacilies in the
region of the pancreas, mainly to the right of the
midlina, A few opacities were seen to the left of
the midline also. Appearances were suggestive of
pancreatic calculi with pancreatic calcification.

(B) Cholecystography :

{i) Oral route — Gall-bladder not visua-
lised.
(ii} I. V. Cholecystography (Fig. 3).

A normally filling, and a normally functioning
gall-bladder was seen. The common bile duct was
free from any obstruction. Th: opacities seen 1n
the plain X-.ray were outside the biliary tract.

(C) Barium Meal Serier: (Figs. 4 & 5) Th:
opacities appeared to be confined mainly to the
head and neck of the pancrea:: a few wers seen
in the position of the body cf {h2 pancreas.

During th's period when the patient was under-
going the above investigations, the severe attacks

Fig. 2.
1 & 2. Plain X-ray of the abdamen {AP. & lateral views).
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Fig, 3.

Cholecystogram showing a norma! gall-bladder.
Its function was radiologically normal.

of epigastric pain used to be relieved with arai
administraticn of “ Trasentin" tablets or intra-
venous  administration of  atropinz sulphate
{(1/100 gr.).

It was decided to explore the region of pan-
creas, with a view to remove the major caleuli
which were probably causing obstruction to the
mainhy pancreatic duet.

Gperation Noteg

Sa?: éi;‘;-lﬁfrs, under spinal anassthesiy {by Dv
T o) ough a right paramedian incision,
per ddy wag daqe. The stormach duodenum
g I aader and bile duets were r‘mrmal TEL
g:s ;Zsizsiicwas Palpated through an opening in th‘f
gastroc nomentum. The entire head and necI:
of IarPa Creas were studd with diffuse ang
in gu areas of caleification, The head w:
gger tl'_xan normal. re were ji! areas o
?:lctﬁcauon in the hody of the pans:r::a:r’lgmaﬁs 1? )
wigt?x ::vae[;?ﬁ those of diffuse chronie [:)anc: titis
ication ; no Separate caley) 14 by
made out in the enoreatie gt

Tegio
evern when they werge nof the

aspect of the pancreatic hegd,

The rest of the abd .

omen it

;o: the local findings and wase:&nngl. o

ent of the panereas j ided 1y o olve-
the idea of further e’
ducts and to give the i ief § i i
by a sympathectomy at a later date rom his pain

The abdomen wag clased j

He had 300 cc. of *pn
operation. “6 of "0 group blood during the

n layers.

He made an uneventf;
ul r
pletely free from ki mi‘i‘;‘;:!;t;’ned was com-
during the post-operative period. He symptoms
take his full normal giet and was di:l‘::r;::!e .
on

g 4

Tias. 4 & 5.

Fig. 5.
Barium moal pictures to show the normal duocdenal tap and the relation of
opacities 1o the descending part of the duodenum (which is faintly visualized in Eig,tg‘;_
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Fig. 6.

. 27-7-1955, with a reguest to report again, should

there be a recrudescence of his trouble.

On 20-9-1955 the patient reperted again with
moderale jaundice and loss of appetite, of ten
days duration. He had no pain whatever. Clinicat
examination did not veveal any abnormality apart
from the presence of jaundice. His urine showed
the presence of bile salts and bile pigments and
his faeces was clay-coloured. His icteric index was
64 units. He appeared to be having a mild attack
of infective hepatitis (* homologous jaundice as a
result of the blood transfusion that he had during
the laparatomy).

On 23-9-1955 a plain X-ray of the abdomen was
taken to ascertain the position of the panereatic
calcifications and their probable relation to the
attack of jaundice. This X-ray did not reveal any
opacity (Fig. 6). In order to be absolutely cer-
tain, the X-ray was repeated again on 27-9-1955
and this also did not reveal anhy opecily in the
pancreas. Obuviously, all the calcified areas had
undergone spontaneous and complete resorption.

with the well-recognised dietetic treatmeni for
infective hepatitis, the patient improved very weli
and he was discharged on 4-10-1955 with advice
to continue the treatment under guidance of his
doctor. His appetite was fair at the time of dis-
charge : his faeces was almost normal: his jaun-
dice had improved considerably and the icteric
index was 32 units.

He made a rapid recovery and when last heard
of on 23-8-1956 was quite well and completely
ir;e from pain and all other symptoms.

DiscussioN

A survey of literature does not reveal
other similar case that has been

7

any

Fig. 7.

Figs. 8 & 7. Plain X-rays of the abdomen, of the same patient, taken on 23-9.1955;
no opacitiés are seen,

reported. Though there are several reports
of patients with chronic caleareous pan-
creatitis who, with no treatment, have had
spantaneous subsidence of all their symp-
toms, there does not appear io be a case
where besides complete amelioration of
symptoms, there has been roentgenological
proof of dissolution of caleuli., It has not
been possible to procure reports of experi-
ments (if any) where pancreatic caleifica-
tion had undergone rescorption.

Some aspects of calcification :

Though an enormous amount of work has
been done on this subject, there are many
unanswered problems in this highly com-
plex field of the mechanism of calcification.
A brief survey relevant to the case herein
reported s attempted,

{A) Vicarious calrification, ie. deposi-
tion of calcium salts in areas not normally
valcified, has taken place under two groups
of conditions :

(i} When the extra-cellular fluid and
calcium was normal, e.g. in certain degene-
rating and necrotic areas as arteriosclerotic
plagues, tuberculous caleification and caloi-
fied pericarditis. The deposits of caleifica-
tion in the subcutaneous, fascial and liga-
mentous tissues in the disease calcinosis
belong to this group.
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£} When ke extro-ceblnlas ;
was abnormal, ie, when hypereaicafzzzf
wag presenl, as in hyperparathyroidiong
mulliple  myeloma, generalised sheletal
carcitomatols metastases, vitamin D pni
soning, ete. In some of these <onditions
calqzﬁﬁazj‘mh bas ?gseen veporied in the skin:
fgiﬁ:m wa and in the tissues around the
 Mechawiam of this vicarious raleification.
(&) When the extra cellulsr fluid i nor
mal, there seems 1o be » loead stmmnlus in
the degenerating and necrotie plaques, This
lacal stimulus results iy the laying down of
a caleifiable matrix in these degenerating
wssyes.  Likewise, in the diseass EHICk
fosis there sppears to be some atteration
in the fibroblasts af the swbcutaneaus
fascial ang iigamenmus tizsnes, resnlting iré
the elabaration of qn abnormol  matriy
whith wndergees caleification, even whes

the  extra-cellula 4
{Howard 130, ¢ fuid B normal

L} :ﬁ!e calefication in hiypercaleas.
wmic conditions seemns to be diffevenily ini-
nated. Here the exrcessive Congentration

;ri} caleium appears to play an tmpasrtant
Oie.

{8} Stmiterity of weatviy in ol caloifiea-
tions 1 The work of Rubin, Moward ‘3,51&.
hes shown that both in bone as well a8
aress Hhat undergo vicarious caloification
in the humarn budy theve is a ground skb~
sanee or matty over which the caleitum
salt 15 deposited. “Fhig matrix is also Prem
sent in devtal tartar and i alf types of
caleifiv renal stones (except catetuns owa-
tate caleuii}.

The matrix is Comgased of protein and
polysaccharide substances, and is micros-
copically idedtical with the collagen of
vther fbroblasts. It iy (nteresting thar the
matrix in all theee coleific greas appenrs to
he simitlar. It undergoes  mesachwornatic
staining with toluidine blwe and ix strongly
positive with periodic acid fuchsin staining

(Cj Brief histopathology of paneveatic
oalouli and caleificesion - Microscopieally
calzifed ateas are st (i) around pecrotic

dubris in the acing (i} in the

_ . he ohetructed
m}i ?ﬁ§1ai ducts, (i} in the spithelias
cedl inﬂfmg the acini and {iv] in the inter-
stitinl tissues themselves. The dumiz are

dilated d.".’*' to fibrosis produced by chromic
pantreatitis,

The cafcified material i camiposed chiefly

of caleium carbonpyp ) €
phosphate. and iribasic caleivm

g}) Does coleified tissue or caleification
WHerge sponrtaneays respeption 7 Herewith

8¢ 3 few examples of such spomtaneous
disgsolution or resorplian © o

{i} ‘Th& physivlogicsl  or pathologicat
resorption of bowe 5 & well known entity.

(it} The vivarious caleiStation seen in
conditions of hypercaleaemsa bas a party-
eularly remarkable teature, viz, its yewersi-
hitity, One place where this vicatieus
caleification is sasy to observe is the con-
hunetival sac of the eye ) when the wouse of
Use hypercalenemia has been removed. the
eye lesions have heen seen 1o disappesr
completely (Howard 3y,

{iti} Nephracaleinosis is very often a
ser;anéary manifestation of an underlying
primaty cqusative disorder, ey, primsry
hmmarathymidim, hyperehloremic  aci-
dosis, elr.  “ Histological characteristics
of these nephrocaleinotic kidneys include
calcivm deposits Jocated ohiefly in the walle
of collecting tubules and i the medullary
interstitisl tissue, (hesides) areas in whick
the tubules have been destroved or are
deformed, with eystic dilmstion heing g
sommon finding " (Mortenson 5)

Mortenson * et al have collected dava on
Z8 patients with nephrocalcinosis due to
fyperparathyroidisen,  who were followes
for gpe ar wore years afier surgical treat-
ment for hyperparathyroidism,  In ahous
2&,,_ of these cases, oenigenolagical exami.
wation revealsd o devregve in nephracalei-
nosix. A similar study of patients with
nqphrz_lcaicimsis due 1o hypewchlorermic
seidasis, ravenied that i practically all the
patients,  the  roenigenological degree of

'O

coleification  showed improvement with
nlegite olknli treatment.

§ here ate guite & few exampies in
Iitef;:t}uri of renal caleuli that have \:mci?r-
gone spONtaneats disintegration or digsoiu-
o,

MeCrea and Buskink * have repor‘ged t?;e
spontanecus disintegration aud partial dis
solution of a staghorn calenlos o thiz eal-
pufus was the svesult of 9ra}ong{3ﬁ' et
pency and was made wp of calcium phos-

p?!ate,

Gizeable renal calcull due ta hyperpara-

idism have disappeared after the cor-
:\Egtﬁn of the endoerine abnormality. These

ealeuli were most aften composed ol pal-
rium phosghate.
(£) What is the mechgnizm af thiy re-

. gorption /

(&} fu dore “during sheletnl resarg-
ton. the matrix invariably disappears to-
gether with lime sslts  one néver deds bone
matrin feft behind fraqm which the time salt
fas been hiclogically removed. Parhaps this
ix Apne by Hrst disintegrating the g{'ﬂum?
cclistance (or matri) and the t:mnerai
constituents can then be tveadily disposed
of 1t is believed by many students of bone
physiclogy that the bone cells not only lay
down the matrix but also under d:ﬁ’a‘emnt
stimuli and vifoumstances. destroy it as
wed " (Howard %}

() The discppearance {;f vicgricus
caleification i hypercalcaemio.  Whether
1hese deposits are resolved by enzymelc
activity of fbroblasts, as is generally oen-
ceded to be the cese with baoe vesorphion,
s not knows,  The actusl nature of the
ealoium saits laid down in such Jeswons Is
unknawit

{¢) The disappearance of ecalcific mate-

rial of viher types and in othes regivps ang
diseases. 15 @so bt yet vrpinined.

However, in this connection, the recent
work of Baker et al is interesting

Experimental work done by Baker* and
cn-workers hag revealed additionar factors
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sevodved in caloification. These investigators
have shown that in young rats thot were
siven dases of 1600-—1800 units of pare-
thormone, salvification was observed within
the basement membrane of the  renal
tubules (“ nephrovaleinesis ) and in  the
conntective Ymsue mutris in the arterfes.
heart, spleen and stomach.

If teluidine blue was administered 1o rats
receiving parsthesmone, great gugmentd-
tion  of vephricaleinosis  apd caleification
aecurred in the connective tisste.

However, the administration of desoxy-
eartienstetnne agetate (DOCA) to animals
receiving parathormaime, abmost completely
imhibited nephrocoicinesis. The effects of
hotk toluidine blue & “DOCA Y seem to e
an the conneclive tissue ground substance
Or mar.

ComMesta

In the case herein reported, the operation
that was performad on the pabient, seerms
1o have changed the mairix in such a way,
v1hat the calcifed areas mot  shwerbed.
Whethey the spinal ansesthesia or ihe sur-
gical iravma of partial mobilization of the
pangreas brought sbout this alleration in
the matrix, it is impossible 1o state. Just as
in nephrovadoinosis, the ealvificrtion in pan-
areatic calcification appears to b in the
boderstitial tissues as well as in the Tumen
of the atint and ducts. In wiew of the effect
of “DOCA™ on galcification i Baker's
experiments and in view of the now-well-
vecognized adrenal response to sargical
trauma, could there be some relativnship
hetween the adrensl hovmones and the dis-
sppearance of the calewi 7 Time and fur-
ther work alone can answer these pro-
blems.

LU MMARY

{1} A case of spontanesus dissolution of
pancreatic caleification is reported.  This
wppears fo be the first eage In available
literatuve.
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(2) Some aspects of calcification, rele-

vant to the case, are briefly surveyed.
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INTUSSUSCEPTION ASSOCIATED WITH TYPHOID
PERFORATION OF THE ILEUM

{Case report)

by FORREST C. EGGLESTON and JOHN K. VETTATH, Ludhiana, Punjab.*

While  intussusception secondary to
typhoid fever has been reported, this in
combination with perforation of the small
bowel due to typhoid fever is extremely
rare. We are therefore reporting one such
case which survived.

CASE REPORT

J. S, a 12 year old boy was admitted into the
surgical ward of the Christian Medical College
Hospital, Ludhiana on ths afternqan _of Nov..28,
1955. His chief complaint was pain in the right
lower quadrant of 8 days’ duration and fever for
10 days. The history began on the evening of
Nov. 1B, 1955 when the boy came home from
school with high fever, headache_, and lo§s of
appetite.  These symptoms continued without
remission and on the 20th he passed about 8 ozs.
of dark coloured blood per rectum. Scon after this
he vomited iwice. The vomitus contained only
previously ingested food. After that the patient
felt a mild, continuous. aching pain In the right
lower guadrant. The high continuous fever and
the pain persisted with the boy becoming steadily
weaker. On the 27th of Nov. he again passed
some dark blood per rectum. He had had no
stools since the 20th although he had been pass-

ing flatus.

Examination showed a poorly nourished boy.
dehydrated, and toxic. Tongue was dry and
thickly coated. Heart and lungs were normai.
Abhdomen was slightly distended anfl tender in the
right lower quadrant. No free fluid was present.
Spleen was soft and barely palpable. No spasm
ar rigidity were noted. Bowel sounds were hyper-
active.  Rectal examination did not reveal any-
thing abnormal.

On the basis of the clinical findings a Eiiagnosis
of typhoid fever was made and the medical ser-
vice called into consultation for confirmation.

laboratorv investigations revealed urine_ 10 bE
normal : white blood count 6350 ; hemaglobin 13.3
gm.7. Blood was sent for culture and for widal.
Bv the 29th the condition of the _patiem‘. was
very poor. Abdomen was markedly distended and

* Department of Surgery, Christian Medical Col-
lege Hospital, Ludhiana, Punjah.

tender all over, particularly in the right lower
quadrant, with slight guarding. Bowel sounds
were hyperactive. A plain X-ray of the abdomen
showed classical findings of small bowel obstruc-
tion without free air,  Accordingly, laparotomy
was done on the 29th.

At operation the patient was found to have an
inflammatory process involving the lower two-
thirds of his ileum, with massive enlargement of
the regional lymph nodes. Approximately 15
inches proximal to the ileocaecal valve, there was
a small (2 inch) intussusception. There were also
three areas of intestinal perforation — one §
inches proximal to the ileocaecal valve, and two
above the intussusception. That these were very
recent was evident from the lack of peritonaal
reaction. The right lower quadrant of the abdo-
men was filled with small bowel conten*~. The
bowel proximal to the area of obstruction was
dilated to twice normal size, and had many small
areas of haemorrhage in its wall. The caecum
was normal.

Decision was made to resect the ilewn in the
areas of perforation. Accordingly, the bowel was
transected at a point about 2} feet proximal to the
ileocaecal valve and removed rapidly by continu-
ing downwards in the tissues adjacent to the
bowel to a point about 2 inches proximal to the
ileocaecal valve where the bowel was again tran-
sected. The two lumens were then anastomosed
in an end-to-end fashion using interrupted
sutures of fine cotton for the outer layer and
continuous catgut for the mucosal layer. The
peritoneal cavity was then aspirated dry and the
wound closed in layers to the external rectus
sheath without drainage. The skin and subcuta-
neous tissues were left open.

During the operation the patient received 500
c.c. of blood as a slow drip. He had a very stormy
post-operative ecourse,

On 1st December the Widal was reported a-
positive as was the blood culture. Chloramphenicol
(Chloromycetin) was started by mouth on Dec,
3rd and from that time the condition of the pa-
lient gradually improved. The open wound
granulated and healed up.

The pathology report on the specimen also con-
firmed the diagnosis of typhoid fever. No cause
for the intussusception was found. The patient
was discharged on Feb. 2, 1956.
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Discussion
This case represents several interesting
features : —
{1) Intussusception in a boy of 12,

(2) Intussusception along with typhoid
{ever.
(3) Multiple perforations of ileum due to
typhoid.
It is our belief that the intussusception
probably was secondary tc an enlarged

P
that one of the
the intussusception.

SumMMagry
A case jg pres

ented
perforationg Second ol
with an associated inty
year old boy with reco
—_—
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PROSTATIC CALCULI

by M. P. PAl and P. C. NAMBIAR, Dibrugarh.*

Compared to stones at other sites in the
urinary tract, prostatic caleuli are rare, The
case presented here is interesting in tha:
three big stones were tightly packed toge-
ther around the prostatic urethra com-
pletely replacing the prostatic tissue.

CASE REPORT

D.M., Muslim, male. 60 years, merchant, was
admitled on 20-1-1956 in Assam Medical College
Hospital for treatment of frequency of micturition
and pain in ths hypogastrium of seven years'
duration.

He complained of increasing difficully of mic-
turition. associated with frequency which was
more during nights, occasional hurning sensation.
but no hasmaturia. There was a sense of heavi-
ness and dull aching pain in the perineum.

Clinical Examination :

The paticnt was a man in his sixties of thin
build and fair general health. General examina-
tion did not reveal anything abnormal; bladder
not distended. There was slight tenderness in the

hypogastric region.

Fig. 1,
Plain X-ray showing the stomes in situ,

Rectal examination revealed a moderately en-
larged prostate, hard, smooth, the groove between
the two lateral lobes was rather exaggerated, rec-
tal mucous membrane freely movable.

Fig. 2,

Three faceted stones removed from prostatic
sheath,

Fig. 3.
Stones held together resemble the prostate.

* Depariment of Surgery. Assam Medical College. Dibrugarh.
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Investigations :
1. Blood urea — 44 mg% on 23-1-1956, 20 mg%
on §-2-1956,
2. Kahn & W.R. — Negative.
Blood Group — "B’

Serum acid Phosphatase - 1.2 units per 100
cc. {(Gutman & Gutman).

5. Urine culture — B. Pyocyaneus & Staphyle-
coccus non-pyogencus.

6. X-ray showed a dense shadow in the region
of the prostate,

Patient was put on pre-operative chemotherapy
to control bladder infection,

Under general anaesthesia retropubic expasure
of the prostatic sheath (Millins technique), sheath
incised and three stones two big and one emall

_Weight of the stg
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ORTHOPAEDIC SECTION

WHERE DO WE STAND ON HIF PROSTHESIS ?
by J. E. M. THOMSON, US.A*

Over enthusiasm relative to the potenti-
alities of prosthesis arthroplasty has en-
couraged many surgeons to use this pro-
cedure as a means of treatment for most
painful hip problems. There are 53 dif-
ferent types of prostheses to select from;
therefore, it is not surprising that recent
result studies of patients having replace-
ment arthoplasties recount so many failures,
Such reports appear to be discouraging.
However, study of these reports discloses
that the causes of failures are as follows: —

1. Improper selection of patients, pros-
thesis arthroplasty not indicated, or not a
justifiable surgical procedure, or in some
cases another type of reconstruction opera-
tion might have been more appropriate.

2. Inadequate pre and post-operative
measures,

3. Anesthetic difficulties — because the
side position in which the patient is psually
placed may embarrass the respiration, or
the anaesthetic agent is not chosen to meet
the particular needs and risk, or because
of mechanical difficulties due to the appa-
ratus used or its use by inexperienced
personal.

4. Lack of experience and knowledge in
the selection of the type of prosthesis and
of the mechanical principles involved in its
proper seating or placement.

5. Often not having the proper tools to
work with or the " know how™ to use
them is responsible for failure.

6. Failure in aseptic technique.

7. A great deal has been said of the.
many complications that cccur during and
after operation. and one must be alert to
their possibilities but the abuve six reasons
tor failure often contribute to the occur-
rence of such disorders.

« Lincoln Orthepaedic and Rehahilitation Center.
Lincoln, Nehraska, USA.

8

We must therefore, recognize that when
a replacement arthroplasty is successful, it
is then because a patient has been and his
team of associates have given the proper
pre and post-operative care, and that the
institution in which the operation is per-
formed, has excellent anaesthesia facilities,
and lastly, the surgeon has had sufficient
experience and knowledge of the mechani-
cal principles involved and uses meticulous
aseptic technigue.

The field of usefulness of replacement
arthroplasty is very limited. Its appropria-
teness is primarily within the realm of the
painful hip pathology in old people with
long standing fixed deformities, contrac-
tures and disabilities. It should be consid-
ered as an elective * salvage”™ operation
with the same risk of any other major hip
operation. Further, it is one in which the
head and perhaps the neck of the femur
must be sacrificed to seat the prosthesis
properly.

Also, it is absolutely necessary during
the operation to assure correction of addue-
tor and flexion deformities or other defor-
mities that interfere with the normal hip
function. Such a sacrifice of bone and soft
tissue should never be considered unless
the patient is physically, mentally and
economically worth salvaging. If they can-
not be materially benefitted, improved and
put back tnto a state of at least limited
activity and usefulness, so that they will be
of less care to those responsible for them,
the procedure is never warranted. Under
such ecircumstances, one cannol expect to
have an excellent end result, but the reljel
of pain, increased activity or mobilization,
will often make the last years of life
pleasurable.

A prosthesis replacement for acute frac-
tures of the neck of the femur in older
people is the one exception to long standing
painful deformity of the hip, and here the
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criteria for its appropriateness must be
limited by :—

1. The life expectancy of the patient is
usually short, (Over 70).

2. The fracture is cne that is unlikely
to heal or in which there are technical
difficulties in reduction and in achieving a
stable internal fixation. These include
Shearing transverse or oblique fractures of
the neck close to the head and the Pauwel
fracture type.

3. Pathological fractures due to metasta-
tic malignancy.

4. Conditions that made the patient pro-
feundly handicapped to begin with, such as
Parkinsonism, hemiplegia and senility.

When a prosthesis arthroplasty is per-
formed on one of these groups, they can be

Fig. 1.
Three years after a fresh fracture, age 73,
This is a standing weight-bearing film in which
the prosthesis is ideally placed. To be ascured of
good stability, X-rays also taken in ahd
adduction and laterally. These follow,

uction,

wobble,
the cortical bone
and the well settled

mohilized early and i
earl; are less likely ¢ -
iﬁg comfphcatlons; though you Séar?ngf v?n
ny of these patients expect perfectly

ts:&sfactory results ; they are more comfor-
¢ and to an extent socially independent.

ih:srii lrl::; utie:n t:}tla “Light Bulb” pros-
Monee) e 20, o?: 1-m‘aclullau:y (Austin-

. results have been
:1?:3{‘ Eaitlglsfactory;' e have at times with
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Fig. 2.

Position of abdyetio
1t . n show no
This is an ideally seated prosthesis. Note

X-rays in the
[

developing at the end of the stem

head in the neck.
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In my opinion, the seconc_l most  use:x:
place for this salvage operation is in non-
union of fractures ot the neck of the femur.
The age group is a little younger, usually
in the 60’s. In taking this position, l}ow-
ever, I am not excluding the approgr:ate-
ness of osteotomy or fusion, but it_1s my
jmpression that osteotomy or fusion is
economically and functionally more ,appro-
priate for patients in the 40°'s and 50’s than
in the older groups, as these older groups
do not tolerate a long period of cast fixa-
tion, nor do they compensate for the li_mi-
1ation of function resulting from fusion.
Lastly, these patients over 60 who have a
non-union have gone through at least one
unsuccessful session of surgery and con-
valescence and they have had long.standmg
cuffering, instability and a deformity. Fo';
them. replacement arthroplasty re-gstabl_l-
<hes a measure of normal hip relationship
and function. Again. one cannot expect

after living with a deformity for a long
time, that anywhere near normal function
can be attained, however, if the deforming
contractures are corrected during the
arthroplasty and prevented after operation,
one can expect comfortable ambulation and
satisfactory results in many instances.

Avascular necrosis with the associated
changes in the neck of the femur is but one
step away from a non-union and probably
the contributing etiology is the same. Since
many of these occur in the younger middle-
aged group, we prefer the cup arthroplasty
or hip fusion as a procedure of choice, but
in very old people with aseptic necrosis
associated with osteoporosis, we have used
the replacement prosthesis.

We welcomed the cup arthroplasty for
asteo-arthritic or degenerative arthritic
hips when it was introduced. In our

Fig. 3.

A good range of adduction with no evidence
of wobble or instability.

Fig. 4.
A flexed lateral view shows good range of
motion and excellent relationship between the
prosthesis, shaft and the acetabulum.
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experience, we found that the cup was
better tolerated in young people. Those
patients over 60 when a cup arthroplasty
was performed, were often subject to
numerocus complications and needed revi-
sions. Spurring over-growth so0 often
occurs about the cup which limits funetion
and contributes to pain.

A critical analysis of our cup arthro-
plasties performed for the relief of arthritic
hips was so unsatisfactory that we turned
to replacement arthroplasty about six years
ago with a measure of success. However,
I have never been convinced that it is right
to sacrifice the head and so much of the
neck which is necessary to apply a metal
replacement. We have only a small series
of these (42 in number) that we have
observed from one to five years with 64,
of satisfactory results. The * Light Bulb ~
prosthesis was used in 36 of these cases.
The oldest was 77 years of age. The aver-
age for the group was 62. With none of
these groups, have we had any major com-
plications due directly to the surgical pro-
cedure.

Fig. 5.

Three years after femoral head (Light Bulb
replacement following non-union angd painful di_‘;i
ability. The tract of the triflanged nail and bone
graft used for internal fixation is still evident
above the stem of the prosthesis. (The nail ha-
been removed after reduction and apparent heal-
ing) and 18 months before arthroplasty.

Restoration of length of the extremity, stahilit
and reasonable function were established to thi
satisfaction of the patient. N
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Justify a replacement prosthesis,

healed fracture of the
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with sufficient protection and discretion,
they are able to make the prosthesis last
them pretty well throughout their life.

It is not my purpose to review the tech-
nique of operation in this presentation, nor
have 1 entered the controversies regarding
the various types of prosthesis except to
mention those of which we are familiar.

When it comes to evaluating results, I
feel sure that we will know far more abm{t
the subject, if surgeons who are doing this

Fig. 7.
Non-union, deformity and

painful disability
a replacement of this
1952. The result after
ion of the neck, the
ugh the lateral cor-
dent one vear after
ken in the position
X-rays made in

persuaded us to perform
teplacement arthroplasty in
three years shows resorpt
prosthesis is protruding thro!
tex : these findings were evl
uperation. This X-ray was ta
of abduction and we also have
sdduction, . o ‘
By limiting her aclivity and staymng wsthlrl\ lhe-l
threshald of fatigue. she now, (three years laler)

al s she
house work, has no pain unless s
does all et D0 ly on long walks and con-

1 s, Uses a cane on °
latigue bles her to live comforta-

serving her energy, ena
bly inspite of m

arked instability of the prosthesis.

type of work, would adopt the system of
grading developed by Judet, in which the
amount of pain, the range of motion and
walking ability are graded, according to the
statement and action of the patient. At
best, the results in all these replacement
arthroplasties are mediocre, but the fact
that many are improved and about 653‘/ are
satisfactory, so far as their ability to meet
their individual requirements are concern-
ed makes the procedure worthy of conside-
ration.

Fig. 8.

Adduction increased because of shortening
of the neck and wobble,
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I wish to emphasize that any metal or
acryllic, whether in the form of a vitallium
cup or metal prosthesis, can never take the
place of a physiological substance as an
Interposition material over an osteo-arthri-
tic hip.

It is time we completely re-appraise our
approach to this particular problem in the
light of the fact in the past, soft tissue inter-
position material has for nearly 57 years
given some measure of satisfactory results
when used as an interposing membrane
between the head of the femur and the
acetabulum.

Recently, Professor Kallio of Helsinki,
has reported the use of fresh autogenous
full thickness skin graft over the head of
the femur, the cutex surface against the
head and the subcutaneous fat against the
acetabulum. His report of some 50 odd
cases observed from a period of one to two
years appears far more satisfactary
than many of our foreign body metal re.
placements. This leads me to believe that
ultimately, the problem of painfyl osteo-
arthritic hip may be solved by the use of
our organic resources rather than by mutj-
lation of the hip and metal devices.

CONCLUSIONS

Hip replacement prosthesis has a definite
but very limited place in the treatment of
painful disabilities of the hip.

The many causes of failure have been
enumerated.

Success depends on :

(1) Erasing the fauses of failure
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INTRACAPSULAR FRACTURES OF THE NECK OF THE FEMUR
by C. VYAGHRESWARUDU, Visakhapatnam.

Introduction :

The evolution of treatment of fractures
of neck of the femur through the last 100
years has progressed considerably though
it has not reached final stage. It has earned
a name as the * unsolved fracture,” and
even today it continues to be an unsplved
fracture. Usually during world wars science
develops in rapid strides and the last wo-rld
war has given to the Medical Profession
effective anti-biotics, improvements ir.l blood
transfusion. advances in anaesthgsna and
better techniques in surgery. which haye
helped to salvage the mankind, but d1st
appointingly true is the l_ack QI sol}mon fo
the * unsolved fractures.” which still defeat
the Surgeon's enthusiasm, Even the un-
conquerable Mount Everest was ultlmateh{
conquered, the Atom has been successfull:’,’
smashed. why not this “ unsolved fracture

be solved ?

Historical Background :

It is interesting to note that for a lqn_g
time the treatment was wilful and judici-
cus neglect. Sir Astley Cooper, asserted
that the fractures proximal to the attach-
ment of the capsule would never unite.
As such most of the patients were left on
bed who used to die of either hypostatic
phuemonia, bed sores, or uraemia. Then
this wmasterly inactivity was shaken by the
contribution of Gurlt, a German Patho-
Jogist. who said that the union of the frac-
ture did not differentiate between the
young and the old. and occurs inspite of
the old age. Later Senn pointed out that
broken bones unite provided that .t}_le frac-
tured surfaces are kept in apposition. for
sufficiently long time. and he pointed out
that in Intracapsular fractures. the frag-
ments were not in apposition.

Royal Whitman gave the philip to this
and he described the method of reduction
of the fracture and immobilisation hy plas-
ter spica. which was definitely an advance

in the history of this fracture. The pro-
cedure represented the first real effort to
demonstrate concretely the fundamental
truths, so well enunciated by Senn. The
successful results advanced in this treat-
ment have been directly proportional to
the accuracy of the reduction obtained and
the ability to maintain adequate fixation of
the fragments. The enthusiasm gradually
waned out for this plaster technique, as it
required prolonged immobilisation in old
people, causing bed sores, plaster sores.
and stiff knee joints after removal of the
plaster. Even at the end of several months
of this plaster misery, the fractures have
rot united in many cases.

Then Smith Peterson with his epoch
making contribution of the three flanged
nail for intramedullary fixation, cam> into
the field, which was definitely an advance
over the previous methods. This has dane
away with the plaster spica and the con-
sequent stiff knee joints have heen reduced.
An advance over this is by Johnson, whe
introduced the cannulated nail, which can
be introduced without Arthrotomy. This
method has lessened the operative morta-
lity, and avascular necrosis of the head of
the femur, due to the interference of blood
supply during operation. As a modification
to the three flanged nail pins screws and
nails have been introduced by various
surgeons and have been extensively used
in an attempt to procure better internal
fixation. These technical devices have not
introduced any new therapeutic principles,
but represented the modifications in the
method of accomplishing the basic purpose
of internal fixation.

The introduction of Arthroplasty hy
Smith Peterson by vitallum cups and by
Judet with acrylic-resin prosthetic heads,
have found some enthusiasts to replace the
fractured head completely by these arti-
ficial heads. The end results of these opera-
tions have not been satisfactory to prove
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their superiority over the three flanged
rail. The introduction of bone grafts,
either along with the nail or in place of the
nail have been tried n a few cases. The
operations have not been in sufficient num-
bers to prove its worthiness or otherwise.

In the following pages are given end
results of sixty unselected cases of intra-
capsular fractures of neck of femur, which
have been treated by Smith Peterson nail
operation during 1949--1953, at Govern-
ment General Hospital Madras, and the end
results have been compared with those of
others.

Hospital Statistics :

Statistics for the year 1950—1951 have
been collected from the available material
from the case sheets of fracture neck femur.

Total number of cases admit-
ted in all surgical units six in
number. .. 99 cases

Total number of cases admitted
in Orthopaedic unit alone. 100 cases

Fig. 1. 10 g 2

Figs. 1, 2 & 3. Varadarajan. Clinical photo after SP
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Fig. 4. Fig. 5.
Figs. 4 & 5. P. V. Krishnan. P.O. Clinical
photo. Three months after operation.

It is difficult to draw conclusions as
regards the incidence of each type of
fracture, Approximately they are as fol-
lows : —

Bonin's Figs

Ahduction fractures 3, 447

Transcervical fraec-

tures— (all un-unit-
ed fractures of this
series & 13 of the
discharged other-
wise cases, includ-

ed). 407/ 33
Intertrochanteric frac-
tures. 577« 63"«

This series carried only 3°¢ ) mortality
and in all the three cases Uraemia was the
cause of the death.

Pre-operative preparation of the patient:

In all cases it is better to wait until the

" patient gets over the shock of the original

fracture. Meantime a thorough examination
of his respiratory and cardio vascular sys-
tems is done. Urine is examined for
albumin and sugar and deposits. Blood
urea is estimated and blood pressure re-

9

cordings are maintained. All this data is
required, to find out whether the patient
is in a fit condition to undergo the opera-
tion. The patient’s skin is prepared for a
period of three days prior to the operation
at the site of operation.

Operation :

Position of the patient: The patient is
placed in Albee-Compeer’s table and anaes-
thetised. This table is good for easy mani-
pulation and gives room for all later pro-
cedures, such as lateral radiography. After
anaesthetising the normal leg is fixed to
the leg extension.

Anaesthesia@: Any anaesthesia such as
spinal or general, gas and oxygen, or local
or any combination can be used depending
upon the patient's condition. In this series
all cases have been done under general
endotracheal anaesthesia, with gas and
oxygen and ether. In a few cases local
was supplemented by gas and oxygen
anaesthesia. This was very satisfactory
and gave the required amount of relaxation
without producing undue flacidity. Spinal
anaesthesia was tried in the beginning and
was abandoned as it produced too much
relaxation of the muscles causing distrac-
tion of the fragments.

Manipultdtive reduction: The fracture is
reduced in many cases by Whitman’s tech-
nique. It was found to be very satisfactory.
In a few cases Leadbetter's method also
was used. In this technique undue dis-
traction was obtained in some cases. In
one case this technique produced a fracture
of the shaft of the femur, and as such this
was given up later.

Difficulties in correct réduction: Too
much distraction of the fragments produc-
ing wide gap between the neck and the
head of the femur.

2. As there is no control over the upper
fragment tilting of the head occurs making
accurate reduction impossible in  some
cases. This can be avoided if the reduction
is carried out step by step methodically,
ie., after sufficient traction, and internal



490 THE INDIAN JOURNAL OF SURGERY

Fig. 6.
X-ray prints of P. V. Krishnan., Shows fracture,

rotation and abduction carried out simul-
taneously.

Reduction of the fracture is checked by
antero-posterior and lateral radiographs.

Pogition of the Burr-hole: A five to six
inches incision on the lateral aspect of the
thigh near the greater trochanter is made
and the shaft exposed.

The position of the Burr-hole and the
subsequent position of the nail is deter-
mined in the following way. A straight
line is drawn on the reduction X-ray pic-
ture, through the head and neck, and shaf!l
of the femur exactly in its centre. The
line cuts the surface of the cortex usually
below the base of the trochanter, the dis-
tance of which is estimated and also the
angle at which it cuts the cortex is noted.
It gives the rough idea of the angle at
which the guide wire should h- introduced.

T .
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Fig. 7.

Fig. 8.

Figs. 7 & 8 A. P. Lat. after Nailing,

Nail to be used. There is one disadvantage
with regard 1o this procedure. In practice
it has been our experience that if the guide
wire is not properly centred in the neck
but passed nearer the surface it has a tend-
ency to tilt the femoral head and thereby
disturb the perfect reduction which was
obtained earlier. There is no way to dimi-
nish this danger except to strictly adhere
1o the smailest details such as proper plan-
ning of the Burr-hole, and aiming the direc-
tion, so as to ensure the proper centering
of the guide wire from the very beginning.

The position of the guide wire is checked
by both antero-posterior and lateral radio-
graphs. The guide wire which is in the
centre of the neck in both views is selected
for threading the S.P. Nail.

It is always better to accept a pin which
is a little posterior and downwards in the

neck. The danger of the nail which is
placed anteriorly and little upwards, is that
it ploughs its way out due to the strain
caused by the external rotation, and adduc-
tion of the limb respectively. In these
cases it was possible to accept one of the
guide wires which have been introduced in
the first instance without being tried for a
second time, thereby diminishing the opera-
tion time.

Length of the nail . In this series there
was no occassion {o usz more than 33" najl
in any case. Average nail used is 3" in
length, and in small boys it was 2" in
length to avoid piercing the epiphysis of
the head which may result in its early
union, thereby resulting in shortening of
the limb,



452 THE INDIAN JOURNAL OF SURGERY

Fig. 9.
Three manths after showing the gap §iled up.
Clinica) phote talen at that time
SF. Nail has net been =llowed 1o piorce the
epiphysis.

The final position of the nail was alkeaye
checked by the two views and the wcm‘fﬁg‘,
15 closed.
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PQIVJS.{hemby Catisi Wrn intn fhe

D complety destrvetion

lowed 1o know ih tould nat he tol-
mever turned up *:O&?ge”‘;sﬁli. as ¢he pationt

(5) Tihring of ¢
e zuide Wirehiris?bm} bead pecurs

Ysbs -
13 pan ; eccentrioaity,
e oy e b B T
neck. entre of the head and

. ) Extrusion of the wgil -
WMANY cases when zhz ('
;L;‘hs& :sidue to sight abmmﬁg
o R S 4 e
o DFDSI?GR A union takes-plac(ﬂ;
Pideaei’s PINS, to prevent

This oeeurs
Wire unites.
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extrusion is to be aveided as it is likefiy to
keep the fragments separate after the inevi-
tabla absorption at fracture site, and it may
delay wnion or may resull in non-union.

Ty Fracture of the rait: This com-
monly oeeurs due to earty weight bearing
beSore the fracture has actu;!iy united. So
far no such case was seen in this series.

. . . ¢

B} Corrogion of the ndil:  This has vo
beén} naticed in this series sg §ar. Jamlg
Keelawaski has reported a series of tg
cases in which 3 pails ware corroded. He

ohrerved that the cosrosion is due to faulty

technigue «t the menufscture of the nasl

Chromivm costing was not sxtepgr.ﬂln t;ale
these cases Corrosion has onv:--,u'rut'1 & {er the
wiion aof fragture. He made a P ea{ f)rt e
removal of the nai} seon after the fractu

has united. ‘ .
In this series we had one bad nail which

ile i i led up one of IIs
hile impaciing got curied ‘
f?;‘:gis. i’;‘?m cace ended in gonumen.

511 11 is better to
g} Removal of the ant

rerigve the nail because af sui:‘seq&;en;
danger of royyosian of fraciure, usually

} this
1n 2 years after ibe opa'raimn'.i in s
<eries we have removed fouy naus in

1 fioy the fraciure has
aces, two Of which & :
tm‘;ted. and the other twe tecause of nen

uhnion.
DSEUSSION
A igbular statement of the interesting
teatures of all cases 18 appended.
Aqe of mridence -

et

Males Females Total

Age TSRS
SR : - nil
& 1o 10 vears ol n-fi 15
4o 280 . 1: 2 6
oo 3 . ,) il biA
31 to 40 a 4 14
41 to 3 u 5 14
3t to 68 . 3 9 3
61 to 70 . " 1 3
%1 1o 80 - 'fz 1 b
81 ta gﬁ I l e PR

4 16 60

o

The average age is 41 yours, youngest
baing 15 years and eldest being 85 yenrs.
The largast gronp was between 40 and 59,
and there are 1% males and 3 females in
1hat group. The average age is far too Jow
1o that of Mason's fgures, which s 78
years. In Mason's series there were ne
younger age group patients,

The interesting features in this series are
the incidence of the fraciures in age groups
between 10 and 20 years, totalling 16 pati-
ents of which ore s a female patiant.
Ihgram and Bachynaski, (1953} have re-
ported on 24 cases of hip fractures in
children between the ages of 2 and 16 years.
Gut of the 24 cases of this series 11 cases
were of transcervizal {ractures. The gpre-
sent series containg 13 cases but slightly of
a higher age group. Ingram and Bachy-
raski have reviewed the treatment that has
beenn followed hy ather surgeons such as
Wilson, Carrel and Carvel, Calonna, all of
them advocated without reservation 1ibe
treatment by plaster spica method, after
manipylative veducticn. These authors rais-
ing an objection to the above type of treat-
mertt and 1o the introduction of ihree
Ranged nail have advocsted the use of
Koawle's pins 2 or 3 {0 be introduced in
the same way as that of S7. nails. They
also state that the femoral neck in children
is denser than in o} people and as such
when the three fanged nail s driven
through the firm canesllous bone of the
ehild, it makes the passage of the nait very
difficult snd alzo produces wider gap be-
tween the Iracture lines, as compared to
aduits where the bone is soft, and the nail
can be imroduced with ease without pro-
ducting distraction of the Iragments. We
confrm the above findings but we are of
the npinion ihat the gap in children gets
lied up witheat any diffiendty, We are in
agreement with William T. Green, of child-
rert's Hospita] Boston who siated thal jt iy
muchk Better to use the small size three
flanged auil witheut introdueing it into the
epiphysial plate lest it praduces early union
and consequent shortening. He iz of the
apinion that three or four pails of the type
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of Knowle's pins are bound to produce
arrest of the epiphysial growth. Ingram
and Bachynski also stated that the Knowle’s
pins have been passed through the epiphy-
sial plate in all their cases and it did not
materially affect the prognosis of the cases.
In this series we have used three flanged
nails of smaller lengths and we have taken
care to stop the nail below the epiphysial
plate so that it may not pierce.

There is unanimity in reports by all
surgeons except by Green that the avas-
cular necrosis of the head of femur is very
common in children. But we failed to see
this complication in any of our cages, even
at least in one, where because of the bad
nail the operation was a failure and even
though the maximum number of cases were
operated during the second month of their
injury, Except for the failure of one case
due to bad nail, all other cases in this
younger age group were successful and the
fractures were united without any difficulty
and much earlier than in old people.

Sex Incidence:

In this series the sex incidence is as fol-
lows:

Males 44 3%
Females 16 27%

The above percentages compare fairly with
{hose of Mason's series.

Nature of Violence :

The nature of injury is trivial in all
elderly people. As stated by _many this
fracture is due to muscular violence and
not due to direct injury. Smith of Mil-
waukee has proved beyond dO!.lbt that this
fracture is due to muscular violence,

We are in agreement with Ingram and
Bachynski that in younger patients the
rature of violence is that of direct injury.

All our cases gave the history that they fell

down either from a tree OF from a wall the

average height being 15 ft.

Duration of the frecture ;

—_—_—
—_—
Duration of fracture lesy than
x & £ 2 2
Age § u < E "E not
e : 8 B E known
- L] L]

0 to 20 years nil 2 2 ] i
21 to § " 1
. 0 2 3 nil nil 1 1

o6 26 nij 1 nil |
61 to 80 " :
" 4 2
1
& abone l ail ni§ nil

€ rest were all
ate Comers belong
¥ho having tried
Teatment came to

Tecent fractures, These |
to the younger age

the various methods of t

Time of operation :

In all cases t
within ten day
pltal: by Which
to be finished.

he operation
5 .Of admissio
time thE inv

Was performed
N Into the hos-
estigations ugeq

. ses
either by skeletal tractionﬂ:ﬁ.t g"ere treated
. v ski

tion prior 10 the opergt: skin trac.
period of eight dayps ation for an
the idea of diminish;

.. ng awv
due to injury to the blondal Sﬁ::arl necrosis
might occur due to repeated sels  which
movements and to eng frauma op

1 ure .
stated that the end resytg Fi';};\cr]e l:::tor}. He
iIn any
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been altered by this method, as the cases
without traction also united in about the
same time and avascular necrosis was not
prevented in those cases in which traction
was applied. We agree with the above
findings though we have not used traction
in any case. It was not found difficult even
in old cases to reduce the fracture correctly
under anaesthesia, thereby showing that
there is no effective contrature of the

muscles.

Time of union :

It was not possible to note accurately the
time of union in any case in this series. Due
to want of beds cases have been discharged
with instructions to report every month but
patients reported at their convenience
sometimes after the fracture has united.
Roughly the average period taken in
elderly people was found to be 4 to
months, and in young people 2 to 3 months,

Avascular necrosis:

This complication was much dreaded and
every author in their series has recorded a
fairly high percentage of avascular necro-
sis. Mason has reported 21 cases of avas-
cular necrosis out of 91 cases. This is
about 237.. Our figures are 4 cases gut of
42 ie. about 107.. In younger age groups
Ingram and Bachynski reported 17 cases of
avascular necrosis out of the total 24 cases.
Carrel and Carrel reported 33/ in their
cases. The low incidence of avascular
necrasis in our series cannot be explained.
Probably this may be due to the incidence
of the f{racture in younger age groups
average being 41 years. and the maximum
number of cases being between 40 and 60
vears as compared to Mason's series in
which “the average is 76 years, thereby
postulating that the blood supply in younger
ages is far better than in older patients,
The complete absence of avascular necrosis
of the head in younger age groups is still
{o be explained.

Mortality :

In this series there is no mortality due io
operation or in the near post operative

period. Mason's series recorded two imme-
diate deaths and 7 remote deaths.
Results :

The following is the final assessment in
60 patients :—

No. of cases. Percentage.

Union 37 62+
Non-union 5 8%
Not known 18 30

Below is shown the various percentages
recorded, of union of the fracture for the
purpose of comparison.

Number Percen-
Authors of cases tage of
reviewed union

1, American Orthopaedic

association committee 19384 1488 89.4%,
2, do 1941 144 0%
3, Eyer Brook & Priddie 1941 75 T0%
4. William & Mclean 1952 3%
5. Mason M.L, 1853 10¢ 5844
6, Present series 1954 80 62%

The figures are self-explanatory. Though
we are not able to record high percentage
as that of American authors we are in
agreement with Mason’s figures. We have
taken all the not known cases as failures
for purposes of caleulation. Probably some
of the cases in them might have united. It
was not possible to assess the actual good
results as shown by the return of the pa-
tients to their jobs as was estimated by
Mason, who has reported that only 41¢¢ of
the total cases were able to go back to their
jobs, even ihough 58/ of the cases of frac-
tures have united. Another interesting find-
ing of Mason was that 13, showed non-
uwnion but returned to normal work with-
put any further operative treatment. The
rest of the series never recorded the num-
ber of actual cases that have gone back to
pre-injury employment,
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Causes of failure ;

Many authors have catalogued various
reasons such as inexperienced surgeon, in
accurate reduction, improper length of the
nail either too long or too short, inaccurate
position of the nail in the head, extrusion
of the nail earlier than the union of the
fracture, avascular necrosis etc., as the
causes of failure. Though these are some
of the causes they are not solely responsi-
ble in every case for non-union. There Is
still some unknown cause which is res-
ponsible for non-union, in an jdeally per-
formed operative case. This clearly shows
that the answer for the treatment of frac-
ture neck femur is not yet found. No doubt
at present it is the best operative procedure
available for the surgeon and with confi-
dence he can give a good prognosis, for
every other case of intracapsular fracture
neck femur.

Problem of un-united fracture of the neck :

It still remains as an *“ unsolved frac-
ture”. Many attempts have been made to
solve this problem and each surgeon h.'?s
described a new operation which in his
hands proved good but never stood the test
when performed by others. To mention a
foew of these operations, as reconsiructive
operation by Whitman, Brackett and
Colonna etc., and Osteotomy I?y McMurray,
Shands, Geometrical by Dickson, Bone
grafting operations, and Arthroplasty 1:rpe-
rations by Smith Peterson and Judet have
all been described. All the above opera-
tions have been tried by many surge?ns,
but the end results were not very satisfac-
tory. The very fact that thfere are a{ nﬁn}-
ber of operations, is an indication of their

failures.

Just at the time, when cup Arthr}c:pla_st_y
operation of Smith Peterson was }s; o\a&ﬁ%
the signs of dissatisfaction, Judeth as e
eribed acrylic prosthetic head art ;;qpo EP—
operation, and even recommended th xsd p_m
ration for replacing the fractured ei-:.\ -
recent fractures. Oregan of Manc ested’
reported a series of 65 cases thus trea a’
and stated that the results were it no w (};
better than the STP. nail operation, an

recommended that it should
& routine, in every
fracture.

Dickson of Cleveland
appeal not to replace the }?;::iieb: aﬁﬁﬁ“i
prosthetic heads as it will never he l; o
one tha::l the natural one. We are i: ree.
ment with this view, that operation ag}!l'.ee!;
will replace the normal head, nfu‘; “l:)e

abandoned as no artificial i
one wi
equal to a natural hope. 1 ever be

Saha of Caleutta has
synthesis of femora}
using tibial bone grafis
introduced in place of
reported only three ¢
operation has heen done, which is too small
a number for any confirmed opinia
Dickson has reported good union after c:t?-.

cellous iliat bone grafts .
united fractures of the fwere made in un-

. ) emur. He some-
tm_qes'combmed the grafi along with Jiv:rr;ft
nail in the treatment of these fractures

and has reported good results in all cases

We have tried in six cas i
fractures an osteotomy eso;ir::;;\;mtet}:
M.cMurray. The patients are not ’ﬁo
with the result and many of o ened
plained more about the stiffnes
the hip was not relieve

union by the ostegtom
: ¥ as
skiagram. Unlike the westels':lloge];pﬁy 2:,?-

people reguire more mobi L Tk
their daily activities, ile hip joints for

not be done as
case of intracapsular

described an Osteo.-
ngck operation by
» I an ‘L’ fashion
he S.P. nail. He has
ases, in which this

tiiness.  Pain jn
d, inspite of the gaod

We have seen som

refused operation of S?P.C arf:isl ;Tli:ierl'e{ they
hqspit_ai SOTE years ago, at the time eft the
mination now they were ahle tq waug f £Xa-
long distances, of courge with a iy
dipping of which they were not \:::-f-?:(;!

air ]
joints. This probably is r:;}zvzr::‘:;s fo tal
people who can withstand g little - or all
out much disability. In these aﬁ? n ith-
trochanter has travelled pationts the

after the absorption of theuxr):g:kthe i
well hitching against the bone Wh?:hd ;:32

support for walking. The same thi

have happened to those patients 3}“{&;;1‘;‘2
series who had 2 good functional result
even though the fracture wag n-united
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Conclusions ;

No doubt the S.P. nail operation has
stood the test till date, and no other proce-
dure has replaced it so far. The advantages
of this oferation are :

(1) The fracture is immobilised by
internal fixation.

(2} The patient may become mobile and
pulmonary complications may be avoided.

(3) The plaster of paris sores are non-
existing and bed sores are largely pre-
vented.

(4) Muscle atrophy can be minimised
and knee stiffness avoided,

(5) Nursing becomes easier and rela-
tively painless.

(6) The period of hospitalisation is con-
siderably reduced.

Till such time that some better proce-
dure is known, this is the only operation of
choice for intracapsular fracture of neck of
femur.
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OSTEOPETROSIS WITH HYPERTELORISM AND SYNDACTYLISM
by B. RAMAMURTHI and K. M. PILLAI, Madras.*

teopetrosis or marble bone disease was
1"11'3S de[;cribed in 1504 by Albers Schon-
berg! and is also known as A!bers Schox}-
berg disease or marble bong disease, It is
an anomaly of osteogenesis °f, unkn(‘)\f.m
origin though there is a definite familial
tendency.

The chief features of the disease are the
excessive density of most or all the bor}es
of the skeleton with or without excessive
fragility. The skull is also affected, c_hleﬂy
the base. This may lead to a narrowing of
the optic canal causing optic atrophy and
blindness. The association of orbital and
maxillary deformities may lead to a pro-
gressive proptosis (Clifton, Frank .and
Freeman?). Narrowing of the audxf;or_y
canal may lead to deafness thqugh this is
not very commeon. QOther associated defor-
mities like Hydrocephalug nysta;gmus, eto.,
may also be noticed (Fairbank?).

Radiclogically almost all thg bone.s of t}-;e
skeleton show excessive density with thic-
kening of the cortex and_ narrowmg.of th_e
medullary canal. All biochemical investi-
gations have proved normal.  There is a
secondary anaemia.

telorism was a term intx"oduced by
G:;Ii!;pf l.in 1924 to describe a wide sgpara;
tion of the two eyes w1_th a brogdemngho
the nasal bridge. Greig established that
this condition was due to an enlayger{;\ent
of the lesser wing of the sphenoi '1?}{1_9
which may be caused by many factors. 115
abnormality of hypertelorism mayb rare:,{
occur in osteopetrosis due to t}fle ]? n;;er;;\:r
thickening and enl_argement of the
wing of the sphenoid bone.

Association of syndactylism wllyth oste(l)-
petrosis is very rare. ’Irhere has' fe(? fq?t}si
one report of syndaqtyhsm aSSOIfiTla ci rith
osteopetrosis. Higginbotham, N. L.

d Department of

t of Neurosurgery an t

) Defplzlc:lti?lirgly,o Government  General Haspital,
Madras.

Alexander, S. F.5 1941 reported four cases

of osteopetrosis in one family of which

three showed syndactylism. There has been

no other report of this association in the
available literature.

The following case is reported because
of the rarity of association of syndactylism
and hypertelorism with osteopetrosis be-
cause of all the typical features seen in this

case of osteopetrosis and because of a new
line of treatment tried.

CASE REPORT

Mrs. B., age 29 (NS. No. 5288) was admitted in
the Neurosurgical Unit, General Hospital, Madras
on $th September 1955 for a complaint of deafness
of 8 months duration with a four months history
of headache preceding the deafness. The patient
developed buzzing in the ears 9 months ago which
was followed by a gradually increasing deafness.
Since two months the headache has been severe
and the vision was getting dim. The headache
was bilateral and alse continuous.

On examination the patient was found to have
a very broad forehsad with 2 receding hair line.
The distance between the inner canthi of the twg
eyes was much more than normal thuys presenting
a typical picture of hypertelorism (Fig. 1. The
interval between the teeth was considerably
increased. She had also syndactylism (Fig. 2), of
the middle and ring fingers of both the hands and
the third and fourth toes of the left foot,

The optic dises were pale, the right more than

the left. The visual fields were constricted. The

patient had bilateral deafness for both nerve and
bone conduction.

The patient was married and had three children
all alive and healthy. No history of a similar
complaint was elicited in the family or in the pa-
tient's ancestors. The following investigations
were done. There was no albumin or sugar in
the urine and no cells or casts.

Blood VDRL Negative. W.BC. 12400, REBC
3.15 million. Hb. 85%. P.CV. 30. M.C. Hb. 3T.

M.CO. 6.5 C.N.  Platelet count 110.000. Blood
cholesterol 137 mgms.%.

Serum Calcium 11 mgms%. Serum inorganic
phosphate 2,23 mpms%. Alkaline phosphatase 15
units. Aecid phosphatase 0.5 units. Urine Calcium
11.6 mgms%. Volume of Urine in 24 hours 1350

TEOPETROSIS WITH HYPERTELORISM AND SYNDACTYLISM 499
05

Fig- 1. "
i atween the Inner
3 d distance between '
NOI:? ot[h ?h;ngiasseand the increased spacing bet-
canthi v

ween the teeth.

Fig. 3, 4 density
1 showing increased densi
¥ -rays of the skul 0[5. owin

Total calcium elimination per day 15 grms.
c.c le
B.MR. plus 7%. | ‘
of the skull showed enor_rnoushth}ljcokr:aer:r:ﬁ
X he bones of the skull including the bones of
of Al Fig. 3). The other bones were X- gin
the vault f( f.hge'm ;;hawed an enormous mcrei_s D
und c;'lmns?ty with‘ no diﬂerentiatmn hetwee :
“:;?-texe and the medulla {Fig. 4}.
¢

m the X-rays was obvicusly

The diagnosis fronr Albers Schanberg Disease.

of ostevpetrosis -
" ty of the case lies in the fact that

The pecu]ianand eyndactylism  were associated

hypertelorismi

Fig. 2.
Shows syndactylism.

Fig. 4.

X-ray of lumbar spine showing increased density
of bone.

with osteopetrosis.  Such an association has been
reported only ance before.

tment of this
As there has been no known tirea f thi
con;ition, the patient was put on & decalcifying
treatment in the hope of reducing the pressure on
the optic and auditory nerves, She was given 30
grains of Ammonium chloride per day and 500
units of vitamin D. All articles of diet containing
caleium were eliminated as far as possible. Though
it was a difficult diet to be liked, the patient co-
operated and persisted.

tient reports im-
the end of 4 months the patien! i
prg\‘remem in vision. The radiological and hio-
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chemical features are unchanged. Only the uri-
nary calcium excretion showed an increase (25
grms. per day from 15 grms. per day).

Discussion anp Summary

This patient showed the typical radio-
logical features of osteopetrasis, Her chief
complaints were deafness and gradually
diminishing vision. There was an assoei-
ated anaemia. All the biochemica] investi.
gations were normal.

The clinical photograph showed the in-
creased spacing of the teeth due to the
increasing size of the mandible,

The hypertelorism was explained by the
increasing size of the lesser wing of the
sphencid bone.

Because of the excessive calcification. 5
new line of treatment of decalcification vulas
tried. The patient was given large doge of
ammonium chloride and Vitamin D and
was put on a diet excluding as far as possi-
ble all calcium containing articles of food
In three months time, the patient showeci

amost the same densit
. ¥ of the skull and
the serum caleium and phosphatase l:vel

was the same thou
N » though there was increase i
urinary caleiym eXcretion, 5 increase in

predict how long such ap It is difficult 10

the dietin an effect will last if
stopped. € and deca]c‘fymg treatment are
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ISOLATED FRACTURE OF THE FIRST RIB
(A Case Report)
by JAMES R. DONALDSON and CYRIL E. MARSHALL, Miraj.

An isolated fracture of the first _rib is so
infrequently encountergd that it is ap;asto
evade one's notice. Lying deep at the base
of the neck and protec,ted from dlka:
trauma by the shoulder gl_rdle the first ri
enjoys a position of security. Few cases
have been reported in the literature.

i ce of the fractures of thg
ﬁr:;h;eib"}]iggritr?nthe fact that serious comp}l;-
cations can OCCUr. Among these m?y he
listed abscess formation, rupture &» the
apex of the lung, pleurisy with e usmr}.
haemorrhage, nerve pressure, and Horner’s

syndrome.

Breslin, in 1937,' reported on five cases
and reviewed twenty seven others recoljded
in the literature. He reviewed the various
aspects of the problem such as the anatomy,
mechanism, pathology, symptoms, compli-
cations, and treatment of these fractur_es.
He mentions that the commonest complaint
was a “ sticking pain " in and about_ the
shoulder following severe trauma in 2
patient in whom, cervical, clavicular, sca;ljud-
lar and humeral fractures have been rule
out. .

In 1938 Outland? reported a case of bi-
lateral first rib fracture following an auto_-
mobile accident with uneventful recovery.
The treatment given was bed rest for three

weeks. -

the English Anatomist, mentione
1h£éz:3n$~"a3-'s in which the first t_‘ib _could jbe
fractured : (1) as a l'esult_ of mqlrect vio-
lence by a force from behind being trans-
mitted through the c]_amfrle: (2) direct
force from behind : (3) mdl‘rect force trans-
mitted through the manubrium of the ster-
aum. To these we would like to add. a
fourth mechanism. namely : muscular vio-
jence. We will illustrate this fourth mecha-

nism with a case report.

CASE REPORT

P
JRHM., a male physician of 54 years, while

1 transfer

i the Indo-Goan border had to
Emirsmiagg;ge. While lilting a heavy box on te
iy {mulder ke feit a sudden egrruciating pain in
?}11:\ Sle{t unper chest. followed by  breathlessness

and faininess. These symptoms were relieved with
coramine and coffee. The pain persisted but the
patient preferred to ignore it, and about six weeks
later he began to experience pain in the left side
of the neck and in the left shoulder and arm, The
pain increased in severity and radiated down to
the tips of the middle and ring fingers. At thiy
time there was a feeling of “something filling ™
the left upper chest, Thig prompted the patient
to have an X-ray taken which led to the diagnosis
of fracture of the first rib at the costo-chondral
junction on the left side (see reproduction}. With
restricted activity the symptoms have become less,
but have not completely disappeared. At the time
of writing, six months after the accident. he is
still having mild symptoms occasionally, with many
pain free days intervening, between the episodes
of radiation to the neck, and arm. These have not
been severe encugh to incapacitate him in any
way.

SUMMARY

Isolated fracture of the first rib is an un-
usual condition, A case has been deszribed
wiich illustrated a new mechanism not
previously mentioned in the literature.
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Fig. 1.
solated fracture of the first rib,
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THE SURGICAL TREATMENT IN LEPROSY WITH
REFERENCE TO TENDON TRANSPLANTATIL

¥
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by JAMES R. DONALDSON, CYRIL E. MARSHALL ang

W. B. SHIRALKAR, Miraj »

Although leprosy patients suffer from all
the cdnditions which afflict non-leprosy
patients, including trauma, various infec-
tions, and intestinal complaints, many of
which require surgical treatment, there are
a few surgical proceedures which are expe-
cially useiul in case of the patient with
leprosy. These proceedures are, rhino-
plasty, tarsorrhaphy, iridectomy, mnerve
stripping, metatarsectomy, and tendon
transplantation. We intend to limit our
discussion to the last operation mentioned,
namely tendon transplantation,

The purpose of tendon transplantation is
to re-establish a more effective muscle
balance and thereby improve the function
of that portion of the extremity which is
involved. Dr. Paul Brand, of Vellore,
pioneered the application of this technique
to leprosy. In order that we may approach
transplantation proceedure intelligently we
must have some idea of the pattern of nerve
involvement so that we may know what
groups of muscles we can depend upon to
take the place of those that have become
paralysed.

I. UPPER EXTREMITY

In the upper extremity the ulnar nerve
is involved at the level of the elbow, and
the median nerve is involved at the level
of the wrist. The radial nerve is usually
involved below the elbow. Therefore the
following muscles may be paralysed :

(a) all the intrinsic muscles of the hand.
(b) flexor carpi ulnaris.

(c) flexor profundus to the little finger,
uncommonly.

(d) flexor profundus to the ring finger,
very rarely.

* Read before the Regional Canference of the
Orthopaedic Section of the Association of
Surgeons of India held at Patna in Sept, 1956.

(e) extensors. j
» in less than cne .
Of the cases. percenu

It should be menti
tioned that the paralvsig
frequently Seems to start with tl!:e ?1[3:15;;

nerve and the ir_ltrinsic muscles of the hand

are ing well, i
lasnd f2ul‘! ﬂblo’\:vn "t result:vr?: natheclgff::l:irs
R at hand. By this we mean that
ot }:;)13511:319 to actively extend the
gers & e interphalangeal joints, and
(hat 1t not possible tg actively bring the
mbd away from the palmar plane int
opposition to the fingers, If the joi .
remain supple, then both the iy

b}c: d‘t:me pgsm,\:ely. As a result of neglect
t'e clawing may become fixed. Alon
with the _loss of muscle power there i g
loss of skin sensation. Because these ipa

rosy patients do not feel pain

1heir rnin_or injuries, WhiClIl) bet’:otm}izyinr}ig{efit
and the infection then spreads to the b()?l‘
and to the tendons so that what qhouls
have been a minor incident beco;nes o
catastrophy. The contractures become fis dd
the fingers shortened, and in some e
when the tendon has become adhererff sg:

destroyed, there is compl
cest plete loss of func-

The combination of numbness
1o Qroperly extend the ﬁngers‘
mabllity_to oppose the thumh m‘akes f
very serious disability. We cann any.

. ot d -
thing about the numbness except to ‘;I:ntro
teach the patient to tgke care of himself

We can, however, ameliorate i
cal disab}lity by using the subl:r}:&smt‘:gamt
to substitute for the intrinsic muscl o
the hand, and thus to relieve the cla\:' y 0'5
of the fingers, and also to restore th o

sition of the thumb. ¢ oppo-

inahility
and the

To be acceptable for o

perati . .
must meet the following 1on a patient{

eriteria: (1) all
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wounds must have healed; (2)_ it must be
possible to extend the pr_ommal interphalan-
geal joint to at least ninety degrees; (3)
and the patient must want to have the sur-

gery done.
TECHNIQUE

i in the

The hand is prepared for surgery in t
{olloxsing manner. The day before the oper-
ation the hand is thoroughly serubbed and
{he fingernails trimmed and cleaned. On
gery it is scrubbed in the

the day of sur. !
same m!’;nner as the surgeon scrubs his own

hands. It is then draped and a tourniquet
applied. o

The sublimus is released from its inser-
tion on the mid phalanx by an incision
along the radial side of the proximal
phalanx of the finger. and after the tendon
is identified the finger is ﬂe;ed a_nd the
tendon cut. It is then spht'mto its two
tails so that when it is pulled into the palm
it will not strip the parat.enon from the
profundus.  The sublimus is then dropped
into the wound and the same proceedure
carried out for the next finger. After. the
four sublimi have been released an incision
is made along the distal palmar crease and

{he tendons pulled into the palm.

The sublimi are then threaded along the
Jumbrical canals in the fo_llowmg manner.
Al of the index finger sublimus is threaded
along its own lumbrical canal and sutured
to the dorsal expansion by lthree lcotto_n
sutures. The long finger subths_m split
back with the back of t_he knife to increase
the length of the two taﬂs.. One tail is then
nsed for the long finger itself. and suturgd
to the dorsal expansion of that ﬁr}ge{r ﬁn
the same way as the index ﬁr_lger was. 3
other tail is used for .the ring ﬁnger:b an
it goes through the ring finger lumbrica
lcarxal and is attached to the dorsal expan-
jon as was done to the other two fingers.
Eare is taken to try to get the same amount
of tension on the twolhalves of thelhlong
finger sublimus. The little finger sublimus
j_qnﬁsed for the little finger only.

i 1 iz then pulled
ring finger sublimus 15 t e
d TI::? intogthe wrist through a small inci-
si%\: just lateral and proximal to the pjsi-

form bone. It is one of the superficial
tendons just under the carpal ligament, It
is wrapped in a moist sponge. Another
incision is then made on the ulnar side of
the proximal phalanx of the thumb, and
the tendon is brought to the extensor
mechanism of the thumb through a sub-
cutaneous tunnel that goes under the junc-
tion of the palmar and dorsal skin. The
sublimus tendon is fixed with three or four
cotton sutures,

Care must be taken to be sure that the
thumb web space is supple. If it should be
contracted, as it often is, a full thickness
skin graft may be necessary to increase the
web space and allow more effective opposi-
tion. The donor site for the skin graft is
usually the abdomen.

The wounds are closed with wire, A
poly-ethylene tube drain is put in the pal-
mar incision and a pressure dressing is
applied with a light gypsona cast anplied
with the metacarpal-phalangeal joints in 90
degrees of flexion and the interphalangeal
joints in extension, and the thumb in oppo-
sition. The tourniquet is then released.
The tourniquet time is about one to one
and a quarter hours. A few minutes before
the tourniquet is released it is our custom
to give five lacs of penicillin intravenously.

The above description has been given for
a “complete” hand operation. In some
cases only two or three fingers may need
to be done, in other cases only the thumb,
and in others a “complete” hand is indi-
cated.

1t should be pointed out that for the first
few operations it is better not to try to do
a “complete” hand as it may take longer
than an hour, and the tourniquet will have
io be left on too long.

Post OrERATIVE CARE

On the second post operative day we
remove the drain through a small window
in the cast. The patient receives at least
four lacs of procaine penicillin each day
for five days. The cast is removed in three
to three and a half weeks, and the wire
sutures removed at that time. The patient
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is then encouraged to use his hand with
special attention being paid to the care of
the skin and watching for mmjuries of all
sorts. The patient receives massage and
wax baths. In both the pre and post opera-
tive care the service of the physiotherapist
and the occupationaltherapist are of great
help. Gradually over a period of about
four to eight weeks the patients usually
considerably better than it was before the
operation was done.

II. LOWER EXTREMITY

In the lower extremity the pattern of
involvement is different from the hand in
that the disability is from the loss of power
from certain extrinsic muscles to the foot,
rather than from the loss of the intrinsic
ones. Just as in the hand the loss of skin
sensation allows the patient to neglect his
wounds to such a degree that much tissue
is destroyed.

The mechanical disability comes from the
paralysis of the muscles in the antero-
lateral compartment of the leg, that is the
dorsiflexors and the peronei. This gives
the patient a “drop” foot. Even though
he developes a *“ high-stepping” gait he
still tends to abrade his foot apainst the
ground and to produce ulcers by friction.
The wounds become infected and the cycle
of a chronic foot ulcer is started. The
criteria for operation are two: all wounds
must be healed, and the patient must want
ic have the operation.

TECHNIQUE

A bloodless field is no less miportant in
the foot than in the hand, and a tourniquet
is used. The tibialis posterior tendon is
released from its attachment to the tarsal
navicular bone with as much length as pos-
sible. Another incision about six inches in
length is made above the ankle just lateral
to the tibial crest. The muscles are retract-
ed laterally. The interossecus membrane
is exposed and slit and the tibialis posterior
muscle and tendon are brought into view
by pressure from behind. The tendon is
caught and is broug_h.t into the _ﬁeld. It is
passed under the tibialis anterior tendon

and sutured tg the bo
}y one of ‘ the c:umeifol::nss‘3f e oo, Ul
ncision.  The skin i5 clo

allowed tq bear ;
weight,
removed at the timg of th?w Sutures are

e patient muygt practi cas remaovg|
for‘th on the affecteq flg:t r OCklpg back ang

Program AT THE
Leprosy HosPITAIE,I(I:CIT::fON
. .il\]t our ho.:spital all ney
}il]:'my exarptt}ed for hand d
s, If it s felt that oy oot iy
they are admitteq thean help
bacteriojgg;

put to bed. After Present the batientg an;
have healed, the are sch(::irs of the feet

gflcf;?: Surgery if it i mdic;:ded for hand
e ZgEd 10 protect thejp o, TPeY are

wounds I'E'IS‘slngS for even t?]nd and tg
then tal hose who want sy SMallest
n taken i turn, Igica] help are

that do not r eTe are
i eque very f
improvement this st help after Seeinlé tehwe

they are waiti oy E obtai ‘

ng they o ned. While

wax baths gp el e
exerej

so_that the joints rzfr:?s for

skin bgcomes soft ang I

in Miraj the Wanla. :
A and the pg; nts igiis:anspILaI
O the
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Leprosy Hospital one mile away three or
{our days after surgery.

Post operatively the patients receive the
same pragramme of massage and wax
baths as they did pre operatively to help
them limber up the joints that have become
stiff from immobilization and to help them
in muscle re-education. This exercise
period goes on for as long as is necessary,
but usually is not longer than eight weeks.

ResurTs

In the past fifteen months we have done
thirty operations on twenty patients. The
only serious complication has been one case
of wound infection. It is the only case that
we operated on in the Leprosy Hospital.
Seven have had both hands done, and one
has had one hand, one foot, and an arthro-
desis of the metacarpophalangeal joint of
the thumb of that same hand. There have
been two other such operations all for
instability of that joint. This instability
leads to loss of pinching power. and hence
needs to he corrected. In two patients too
much tension was placed on the sublimi
and neither patient is now able to flex
properly the proximal interphalangeai
joints. In spite of this both patients feel
that they have been greatly helped, and
are anxious to have the other hand dqne.
The patients are very grateful for the im-
provement that they receive so that these

1i

operations are exceedingly satisfying to the
surgeon. Men who have been unable to
work are again able to earn their own
living,

SUMMARY

The technigues of tendon transplantation
as they apply to patients with disabled
hands and feet due to leprosy have been
presented. These are worth while proce-
dures in suitable patients. Since carefui
pre and post operative care and adequate
surgical facilities are needed, tendon trans-
plantations should be done only where such
facilities exist.

Grateful acknowledgment is made to Dr. Brand
for his help and encouragement in tackling this
problem.
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BILATERAL FEMORAL NECK FRACTURES 37 ¢
0!
ELECTROCONVULSIVE THERAPY TPLICA

TION OF

by CYRIL E. MARSHALL, JAMES k. pon '
, . DONALDS
R. V. SHIRVAIKER, Mirg; ON and

Femoral neck fracture is commonly attri-
buted by a patient to a fall. In fact, the
older text books mention this as the cause
of such fractures. Modern opinion is chang-
ing, and an increasing number of cases are
being reported of hip fractures unprecee-
ded by a fall, thus supporting the view that
these fractures are frequently the result of
muscular violence and the fall related by
the patient is an event subsequent to the
fracture.

In 1953 L. D. Smith reported on a series
of experiments carried out at the lahora-
tory of the school of Engineering of Mar-
quette University, Milwaukee, Wisconsin.
In these experiments he set out to prove
the role of muscular contraction, or the
“intrinsic” forces in the causation of
femaral neck fractures,

Fig. 1.

This is a diagram showing the lines of stress on
the head, neck and preater trachanter of the
fernur. The area marked “ G " shows the area of
the middle of the neck devoid of these lines and

"

triangle.

known as " Ward’s

*Read before the Regional Conference of the Orth

Surgeons of India held at Patna in Sept. 1658,

It is not our i i
' Intention to revie i
entire paper at this time, but suﬂ'ir:(:,mr ithtls
f}?yt tl’fmt eXxperimentall 1
at lorces acting along the “}
C e “lines of
Stress rarely caused femoral neck frac-

iy fuse fracture
e femur i

fracture some where else, hut hot artm%l}:;
_ » if such forceg 1
;i;iﬁzzljfino?fthe neck it did break. g(:.lti;;

'€ can only be caused b

strong latet.-al rotators of the thigh .:-s;ct?he
Wll-:en the limb is fixeq This may occull:%
Lv 1€N @ person tries to evert a fall, the limb
eing fixed on the ground. This

lseeping_with the history which man;rs p;ﬂ
tients with a femaora] neck fracture relate

Thic i Fig. 2.
his is a roentgenogram showing the same lines.

—
. _ —
opaedic Section of the Association
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Fig. 3.
ig i izontal section of the lemm:al head
Ehlieﬁka ;I:él ‘;reater trochanter showing the
an

f the forces of the external rotators.
o, Pull exerted by the external rotators.

b‘ Axis of rotation of the greater trochanter.
b..j'_ The arc of rotation described by the greater

resolution o

trochanter.
Is the element of “A™ available 1o rotate the
“ thigh in the acetabulum.

; in rotation, but oxerts

e element useless in rolation,
Is tha compression thrust along the lon'g
axis of the neck so that the head is

firmly seated in the acetabulum,

d.

terior and posterior roentgeno-

Innfogfd ta;::-: “hip ", the alignment of the
s trabeculae can be traced through the
b down the neck of the femur to the
:.ln;? of the greater trochanter (Figs. 1, :2
Jad 3) These are the “lines of stress”
an ed above. Ward, in 1838, described

tione .
?}12:91 lines and pointed out 1he. area in the
{emoral neck relatively deveoid of these

i This area has since been known as
}'";??S}d’s triangle . It is the weakest point
in tlame femoral neck, and most of the femo-
:-al neck fractures occur through this
triangle. N

In Fig. 3 we can see that when the thigh
iy fixed and external rotation 1s_prevented
the force "D’ exerts a shearing torque
a!_c;?lg ;hefoarr\frard bending movement ind_i-
\.\lted by the arrow at “E.1". It is this
L];:3:r1c3.-r1t + 13" which produces the fractures
of the femoral neck seen clinically. There
:re certain points which we would like to

e view.

« D-E " about the center “ E

1. In the femoral neck the vertical dia-
meter is 1/3 larger than the horizontal dia-
meter.

2. There is an area of lessened density
in the center of the neck or “WARD'S "
triangle,

3. In a horizontal section the trabecular
system is very rudimentary.

4. The above three factors make the
neck vulnerable to the stresses in the hori-
zonta] plane.

5. The external rotation of the thigh in

iransverse and oblique fractures of the

femoral neck is determined by the pull of
the external rotators.

CASE REPORT

A man aged fifty years was admitted to the
psychiatric unit of the Wanless Hospital, Miraj,
with vague complaints of generalized body pains,
worry, and insomnia. After a thorough physical
examination and routine laboratory investigations
both of which were normal he was diagnosed as a
case of depressive hypochondriasis and a program
of treatment with electro-convulsive therapy was
planned. During the second treatment a “ snap”
was beard by some of the attendants, and follow-
ing the treatment he complained of increased pain
in both hips. with painful and limited motion
X-ray studies confirmed the impression that he
had bilateral fzmoral neck fractures.

He was a man, who inspite of his complaints,
appeared to be in good health, and had been lead-
ing a normal life up until the time of his admis-
sion to the hospital. He was started on his treat-
ment within two weeks from his admission so
there was no apportunity for him to develop bonc
atrophy from disuse. On the X-rays the bon-
texture and density appeared to be normal.

Both the hips were reduced and fixed with
Smith-Petersen nails. The patient was then conti-
nued at bed rest at home, and reported to us from
time to time. At the end of six months he was
allowed up and walked with using crutche«
(Fig- 4 showing nails in place). The following
month, both nails were removed and he was
allowed to increase his activity (Fig. 5 takes
shortly after removal). He had no complaints of
pain in either hip joint, although he did feel that
the left hip was stiffer than the right one.

DiscussioN

We feel that this case demonstrates frac-
tures of the femoral neck due to muscular
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Fig. 4.
An X-ray taken six months after nailing show-
ing the nails still in place and satisfactory healing,

violence. He had no fall. His electro-
conclusive therapy was carried out without
any muscular relaxant such as scoline or
flaxidil so that the femoral necks were sub-
jected to the full power of the lateral ro-
tators of the thigh. Although there were
many references in the literature to frac-
ijures and dislocations at their locations
such as fractures of the vertebrae, femoral
shaft, shaft of the humerus, and dislocs-
tions of the shoulder, during electro-con-
vulsive therapy, there were no references
to fractures of the femoral neck. This is to
the best of our knowledge the first case of
bilateral fractures of the femoral neck,

THE INDIAN JOURNAL OF SURGERY

« Fig. 5.
~ray taken after the nails had been removed

occurring during electro-
and successfully

convulsive therapy,
Petersen nailing

treated  with  Smith-
to be reported.
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MONOSTOTIC FIBROUS DYSPLASIA OF BONE*

(Report on four cases)

i ibed a

i 6, when Virchow describec
Smf:e sisznd in 1891 when Von Reckling-
mrl‘;eny Jescribed Osteitis fibrosa cystica,

i ne has formed a very
ﬁbmcyf'tndlszis; (::fo:?roversial subject for
"?teres-‘l g amongst clinicians and patho-
d;sgusmoilnd various nomenclatuyes have
ll;-ege?:tsused without any explanation aboui

their nature or aetiology.

ol lassified them into five
Elmstie (1934'3112 bone cyst, (2) Ostec;-
steoclastomatous  cyst,
%Ela)ﬂgi?faut:é ﬁlifo)sis gf bone, ((65)} (I.‘tleneralmf:
i i hone, yperpara-
dlﬁus%ifr:rzils r(:(f)ted that these conditions
1hyrmd some or all of the following changes
&';hot‘:l:ir pathology——(l) Lacunar absorpt,lgn
"1: bone, (2) Deposition of woven bone, ( )}
g’ibrosi; of marrow, (4) The forlma;tmna 1(;
;, (5) The formation of Qsteoc as.f om .
c‘VStb‘Sometimes the development ot cartl-
© Osteoclastoma though res‘err:Lb_hng1 the
loge conditions of the group In hlsto ogy,
F’thw'te unlike 1n clinical behaviour :.md
o qlﬂl be excluded. Hyperparathyro1d1§m
ghouh racterised by porosis of the entire
o (]: an multiple osteoclastomata, cysts of
ke e‘fzr;natidn and fibrosis and therg are
'?}?::'acteristic changes in blood Che“gSt%]'
;leright. Butler, Hampton ar;q | mi
937 published 3 cases with multiple cys-
o s of bones, patches of pigmentation
o a]r(e_ﬁ and sexual precocity. The bong
of o 1tended to be unilateral and showed
]esloptis fibrosa in its histolog):: and' th,e
OStgl'tion has been called as Albright’s
e dlrome » though the condition had been
o ibed before by McCume (1936) and
desclr (1922). Lichtenstein (1938) des-
W_el d 8 cases without extraskeletal c}}anges
crive sted the term Polyostotic Fibrous

gndpf:qgige Jaffe and Lichtenstein (1942)
yspldate-

groups . (1 )

i rence of the

« the Regional Con[c:ench' a
*Readthl;ef:‘:;ic ;ection of the A*_ssocuauonlgsc;‘{
g:rgegns of India held at Patna in Sept. 3

by A. K. GUPTA, Agra.

deseribed 153 more cases and they renamed
the condition fibrous dysplasia as several
(9) monostotic conditions were also found.
They reviewed 90 cases in literature of
which 15 were monostotic. Schlumberger
(1946) reviewed 67 cases of monostotic
fibrous dysplasia from the U.S. Army Insti-
tute of Pathology and in none of them were
any endocrine imbalance or any cutaneous
pigmentation and suggested that this may
be a reaction fo trauma. Strassburger,
Garber and Hallock (1951) reported 9
cases of which 3 cases were monostatic in
one of which there was cutaneous pig-
mentation,

The following classification as in Table 1
seems a reasonable one for the practical
point of view.

TAsLE [

Classification of Fibrocystic Disease of
Bone :

1. Simple Bone Cyst.
2. Monostotic Fibrous Dysplasia.
3. Polystotic Fibrous Dysplasia.

Albright's Syndrome — with Patho-
logical pigmentation and sexual
precocity.

4. Osteitis Fibrosis Cystica — Hyper-
parathyroidism.

During the last 18 months, we have
across 4 cases of fibrous dysplasia
— all of monostotic variety.

Clinical findings :

Age :— All of themn were adolescents and
the average age at which they came for
treatment was 13, The highest was 16 and
the lowest was 10.

Sex :— One male and 3 females. This is
the proportion also found in Lichtenstein
and Jaffe’s series (1942).
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ig. 1 _ Fig, 3
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Radiograph S}E‘g?a?,gaged 10.}

in right femur
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Fig. 9. 5 Fig. 10.
B.G., aged 10, case 1. Radiograph of pelvis G, aged 10, cage 1, Radi ‘
4 months after operation — cavity being obliterated. 7 months after operation. adiograph  of pelvis

Fig. 11,
i third Fi
K K., aged 11, case 2. Radiograph of upper ig. 19,
of femur right, 7 menths after operation (l}omo— _P.V.,' aged 16, case 3, Four months -
genous iliac chip grafts) partial obliteration of tion (autogenous chi after opapg.

tion. P grafts) comp)

ele oblitera-
cavity. eTa

. ; v third of the left ar
I of the hip and upper third of femui t m and movementc .
bklag;adma cystic area, multilocular, occupying the {Kld S[kli'-)gfram showed cystic ar::tsi were pain-
Shi}‘f and upper third of right femur (Figs. 2 & 3). ird of left humerus witp " the upper
ne

Pathological frg
t N
5 Third case (PV. — girl aged 16) had a fall e

oo 4, Fourth case (S.D.—y;

L arm five weeks before admission, e gl aged :
and m].urid }e{tam  had another fall a week before tured }eft femur nine days be%orem) fell and frae.
complained © rF\) increased and was referred to us. tery of a Prel‘;mus el e of
adrussiorn, pi:eliing and tenderness over the upper  seven years before; treatmeny i o p]f«?tr:ﬁ e
There was s ) i
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Fig. 13.

S.D., aged 15, case 14. 2} months after operation
(autogenous chip graft) cavity being obliterated.

and union of fracture in three months. X-ray
showed cystic area in left femur upper end
{Dr. Vyas's case) (Fig. 5).

No extra skeletal lesion was found in any of
these cases. In none of these was the_re any lesicn
in any other part of skeleton as seen in skiagram.

There was no history of injury previous to these
fractures or injuries outlined above.

Radiologicnl findings :

Bones had normel texture elsewherc and also in
the affected bone except in the area of the lesion.
The lesion appeared as a Radiolucent area ground
glass in appearance, sometimes traversed ny deli-
cate septa. The cortex was thin and might be
expanded. Pathological fractures were seen in
two cases. The lesion was in the metaphysis.
There was no other defect in any other bone. No
soap bubble appearance was seen.

Biochemical findings :

Serum calcium, inorganic phosphates and alka-
line phosphatase were normal in all cases. Hae-
matological findings were normal.

Operative findings :

At operation it was found that the cortex was
thin and easily broke away. The cavity was
oceupied by greyish white firm gran.ular‘ some-
what elastic tissue which appeared gritty in cha-
racter. The texture was that of a firm rubber.

12

The grittiness was due to the cancellous bone
which was intermixed with it. There were no
areas of cartilagenous tissue. There were no cysts,
unlike a hone cyst.

Histology :

On histological examination the lesion appeared
as a replacement of bone by fibrous tissue, fairly
well vascularised and frequently arranged in
interlacing bundles and whorls, Within the con-
neetive tissues were trabeculae of partly calcified
immature bone (woven bone) occasionally there
was an osteoclast but they were not so numerous
as osteoclastoma (Figs. 8 & 7).

There was no cyst to be found except occasion-
elly degeneration cysts and at places the fibrous
tissce appeared loose or oedematous and trabe-

culae form an arch about the odematous tissue
(Fig. 8).

There was no lipoid containing eells nor any
cartilage cells, as reported by Telford (1931).
There was no periostial bone formation. Presence
of immature bone and absence of foam cells dis-
tinguishes the condition from non-osteogenic
fibroma of the bone. There was no area of any
haemorrhage found in the slides examined.

Progress with treatment :

In case No. 1 the cavity was evacuated and ail
fibrous tissue was removed and outer shzll broken
and apposed to the inner cortex. The cavity in
the fourth month after operation show partial
obliteration and in the seventh month shows that
it is being obliterated in the greater part of its
extent. The patient is without symptoms (Figs,
9 and 10}.

In all other cases the cavity was in addition to
removal of fibrous tissue, filled with cancellous
bone grafts (iliac chip grafts). In the third or
fourth case it was an autograft and in the second
case homogenous graft from another patient. In
the latter case the graft has taken but the cavity
still persisis at the bottom but the greater part of
the cavity is being obliterated specially in neck
and upver shaft. The progress is rather slow
(Fig. 11).

This is not unknown as in Strassburger’s and
others (1951) series of cases; in their five ope-
rated cases bone chips were absorbed on three
occasions in two cases. In the third case the
cavity has been completely obliterated and con-
densation can be seen, four months after opera-
tion. Patient has full movement of the shoulder
(Fig. 12).

In the fourth case, progress is satisfactory and
at two and a half months shows that the cavity is
gradually being filled up, She is still in plaster
(Fig. 13).
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Discussion

The aeticlogy is completely obscure,
Schlumberger (1946) stated that it may be
due to previous trauma and fibrasis s a
normal reaction to trauma. In the present
series there was no history of any signifi-
cant injury prior to the recurrent fractures
in two cases and in the other two history
was very recent. Chemistry is normal. Siy
Henry Platt (1950) is against the use of the
term monostotic fibrous dysplasia in single
bone lesions as he thinks that the term
should be dystrophic bone eyst.  He does
not think that the histology is helpful and
the monostotic variety is totally different
from polyostotic types. Be that what it
may these cases on gross pathology show
similarity with polyostintie fibrous dysplasia
ratber than with 2 simple cyst Yined by a
fibrous wall containing haemorrhagic flyid.

Lichtenstein (1938) suggested that Rbrous
dysplasia may be the result of perverted
activity of specific boneforming mesen-
chyme and may be developmental in aori-
giﬂ. It may be in one hone or in severat
bones. But the triad of changes seen in
Albright's syndrome is difficult to explain
except on the theory that changes in base
of skull may lead to stimulation of the
pituitary. Snapper (1943} on the hasis of
the finding that the lipoid containing foam
cells were sometimes found, considered the
areas of fibvosis represent the final stages
of a lipoid granulomatosis. We did not find
any lipoid containing cells in the four cases
mentioned and we tend to agree with
Lichtenstein (1938) that it is secondary and
hardly 2 noteworthy feature,

So to sum up, it is probably better at thi
stage of our knowledge, to put the three
varieties of fhbrous dysplasia into one gZroun
as the bone lesions are similar in pathn-
logy. and to regard them as of develop-
mental origin.

SuMMary

1. Four cases of monostotic Rbrous dys-
plasiz have been described.

THE INDIAN JOURNAL OF SURGERY

2. Theories of aetialogy of the condition
have been discussed.
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