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BUILDING FUND

OF THE

' ASSOCIATION OF SURGEONS OF INDIA

The following Donations have been received so far for the Building Fund of the
Association of Surgeons of India :—

1. Reception Committee 19th Annual Conference of the A.S. 1. held Re. b
at Nagpur, 1957 .. 1,846 42
9. Dr. B. Ramamurthi, Neuro-Surgeon, Madras .. 1000 00
3. Dr. Nilmani Pal, Patna 50 00
4. Dr. A. E. deSa’, Bombay ... 1,000 00

5. Reception Committee, 16th Annual Conference of the A. S. 1. held
at Hyderabad, 1954 .. 5,000 00

6. Reception Committee, 15th Annual Conference of the A. S. 1. held
at Agra in 1953 ... 3,000 00
7. Dr. B. N. Sinha, President, Association of Surgeons of India ... Loor 00
8. Dr V. Ramachandra Rao, Guntur T 25 00
9. Dr. T. Balakrishnan Calicut 100 . 00
. ‘ - fe P, 13,022 42

. , Less Bank Commission 7 50

dgfepre e ' Postage Expenses . 112 50 .. 120 00
g of o Balance ... 12;902_-:;
-'"‘ - , : 10. Dr. ]J. R. Donaldson, Miraj 30 00
-WER ' : 11. Col. Vishwanath P. Gupta, C/o. A.P. O. ... 50 00
Sole Importers ’ 12. Dr. A.D. Paul, Tirthahaili 925 Q0
{3. Dr. R. M. Sharma, Pehra Dun 30 00
MA (Private) LIMITED - Kacour Bu i nes 14. Dr. U. N. Shahi, Patna .. 100 00
Churchgare Reciamator - Bomna R 15. Lt.-Col. M. N. Khanna, Calcutta .. 1,000 00
16. Dr. T.S. Sreenivasiah, Tumkur 50 00

Carried over ... 14,207 42
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Rs. nP.
Brought Forward ... 14,207 42

TURNING FRAME

Amounts Received in August-September 1960
17. Reception Committee, 20th Annual Conference at Vizag, 1958 ... 501 00

18. Dr. Dhrubakumar Sen, Calcutta 100 00
19. Dr. K. C. Mukherjee, Calcutta 25 00
20. Dr. N. T. Mascati, Surat 50 00
21. Dr. K. S. Kochar, Amritsar 50 00
92. Col. T. C. Ramachandani, Kothagudium ... .. 100 00
93. Dr. D. G. Ojha, Jodhpur .. 101 00

1_5?44 42

Amounts Received in October—December 1960
24, Reception Committee, 18th Annual Conference, held at Indore

(cheque received from Dr. B. B. Ohri) e 750 00
25. Dr. S. Srikantan, Trichur 101 00
26. Dr. R. B. S. Rathor 101 00
27. Dr. 8. D. Arawattigi, Miraj 100 00
28. Dr. P. V. N. Raju, Kakinada 100 00
29. Dr. V. M. Kini, Bombay 100 00 TURNING FRAME  assembly includes anterior and posterior frarpcs,
30. Dr. C. M. Sharma, Alwar 101 00 overhead rail, carriage, arm rest, fac:e'support-, under-bed platform, carriage
31. Dr. C. V. Ramaraj, Coimbatore 100 00 with telescopic legs on castors, bedding, sheeting etc.

1961 The Turning Frame has been found to be ideal in the following cases :
.. . . 1. Fracture of Spine, Pelvis. Skull or Femar

32. Dr. B. C. Mukherji, Mainpuri 25 00 Potts Disease

Total ... 16,612 42

Vesico-Vaginal Fistula
Cord injuries resulting in paralysis and incontinence

Cerebral Haemorrhage
6. Postoperative Treatment where less strain on the patient is essential.
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Members are requested to send whatever contribution they would like to make to
the Hony. Treasurer, Association of Surgeons of India, 78, Poonamallee High Road,
Madras-10. Donations will be duly acknowledged individually and through the columns
of the Indian Journal of Surgery.

The greatest advantage of the frame is its saving of labour and time for the hospital.

Marufactured by

H, MUKERJI & BANERJEE SURGICAL PRIVATE LTD.

: 'OLLEGE STREET “ ASUTOS LDING
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B. N. SINHA, A. VENUGOPAL,
President. Hony. Secretary.
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CARCINOMA OF RECTUM AND ANAL CANAL
{ Review of 82 patients)

RY

A. B. BHAJEKAR and D. J. JUSSAWALLA, Bombay.

Introduction

“ure for cancer entails a formidahle task
for the medical man all over the world.
After tiding over infectious diseases and
metabolic disorders, we encounter cancer
oftener, today.

In the follow up clinics of the Tata
Memorial Hospital, Bombay, it was interest-
ing to see patients walking in with a smile
of gratitude, although going through their
case papers revealed that a radical surgery
with a permanent colostomy had been done
to eradicate malignant growths of the
rectum and anal canal. Malignant tumours
of the rectum and anal canal comstituted
1:7 per cent of the total number of proved
cancer patients which attended the Tata
Memorial Hospital, from 1941 to 1955.

The purposc of this dissertation is to
emphasize the ease with which radical treat-
ment can be carried out for malignant
growths of the rectum and anal canal and
o put forward certain ohservations and
conclusions  about post-operative manage-
ment. complications and sequelac peculiar

to this disease.

All the malignant tumours of the rectum

and anal canal are considered together for

their management hecause the treatment of
ghoice for all is the same - “ radical surgery
with permanent colostomy ™.

Material

The dissertation is based on a detailed
study of all patiems (31) treated surgically
in the four services of the Tata Memorial
Hospital from August 1955 to August 1957,
A review of other cases who attended the
hospital during the same period and who
were treated by alternative methods cither
because they were considered inoperable or
because they refused radical surgery is also
made. These latter cases are followed up
and utilised only for statistical purposes and
10 emphasise that treatment other than
radical surgery is futile. In all, 82 patients
of proved malignant tumours of the rectum
and anal- canal attended the clinics of the
Tata Memorial Hospital, of which 31 cases
were reated by radical surgery.

Method of Study

As the new patient attended the outdoor

clinic :—

(1) Detailed history of the patient was
taken.
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(2) Complete clinical examination was
done.

(3) Punch biopsy from the lesion was
taken immediately.

/4) Fluoroscopic examination of the
chest was done for evidence of
metastasis or Koch’s infection.

{3) Barium enema was donc.

{6) One weck later, when reports of
the investigations were ready, eva-
luation of the case was done and
the line of treatment was decided.

(7) Adequate treatment was given.

8 Patients were followed up regu-
.
farly.

0 Results were assessed.

Management

Management of malignant tumours of
the rectum and anal canal consists of the
following stages :—

1. Arriving at a definite diagnosis,

11. Evaluation and selection of treat-
ment.

I1[. Treatment.
1. Surgical rreatment including---
a) Pre-operative preparation.,
6} Operation,

¢, Post-operative manage-
ment,

vdy Complications,
‘) Sequelae.

2. Palliative surgery.

3. Place of radiation in the treat-

rent.

1. Medical treatment.

IV. Follow up examinations,

V. Assessment of the results.

Arriving at a definite diagnosis

{A) History : Pain in the perincal region,
painful defaecation and bleeding per-
rectum were the common symptoms.
Difficulty in defaccation, tenesmus,
dysurea and sciatic pain were other
symptoms encountered. In a patient
above 40 years of age, bleeding per
rectum, & symptom for lower rectal
regions, and alternating diarrhoea and
constipation, a symptom complex for
upper rectal and colonic lesions, needs
thorough clinical examination and
adequate investigations hefore a car-
cinama can be ruled out.

‘B) Clinical Examination including thorough
digital examination of the rectum and
anal canal.

‘Cy Inpestigations

L. Proctoscopy  (Sigmoidoscopy, af
necessary).

2. Punch biopsy of the lesion,
3. Barinm enema.

The site of the lesion, its wpe, exwent,
microscopic variety are the important points
i dingnosis.

Site.—* Rectum and anal canal ™ is divided
IO LWO TegIons :

«a) Upper rectum: The portion of he
rectum above the peritoney] reflechon
orapproximately the upper one-thijed
ol the rectum.

b, Lower rectim and anal cina).

Leuthis series, iv has heen found thaet lesiane

of the lower rectum and anal

! | canal were
present in Y7-3 pev cent of ¢

ases which s o
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much higher figure than that reported from
other centres. It may be conjectured that in
India, patients cannot afford to pay atten-
tion to the minor complaints like loss of
rhythm in bowel actions but seek advice only
when there is profuse bleeding per rectum
or severe pain, symptoms which are com-
mon in the lesions of the lower rectum and
anal canal.

Types.—Plaque formation with induration,
polypoid 1ype, cauliflower type, ulcerative
tvpe, and annular type with or without
stricture formation are the types of lesions
met with. In this series the ulcerative lesion
is very common (93%,). The lesion may
start as a malignant ulcer, and almnst all
lesions become ulcerative in the final stages.
As patients seek medical advice in the late
stage of this disease, {more so in our coun-
trv), we come across ulcerative lesions
oftener.

Exlent -~The disease may spread locally
upwards, downwards and laterally, into the
pararcctal tissues, or to the viscera or may
metastasise to the inguinal or iliac vymph
nodes. The liver or lungs mav be involved.
It is very important to judge the local extent
and fixity of the disease, although inflam-
matory adhesions make fixity a fallacious
sign. This is the only way to judge the
operability of the disease clinically. In the
present series 14 cases showed local fixity,
hut only 6 were found inoperable on explo-
ration.  (Duke’s  classification,  although
based on the extent of the discase, is discus-
sed later on as it has onlv prognostic signifi-

cance).

Microseopic Diagnosss,.—Nicvosenpic diag-
nosis is the only way to distinguish between
varions malignant lesions pre-operatively.
Punch biopsy itom the edge of the suspected
lesion has proved very reliable. In the pre-
sent series, only in case Na, 13 hiopsy showed
squAmous carcinoma but on resection of the

growth the diagnosis was malignant mela-
noma. Gabrie} has given a 98 per cent relia-
hility for this method of diagnosis®.

In this series, the following varieties of
malignant tumours of the rectum and anal
canal were seen:

I. Squam()us carcinoma 8
2. Adenocarcinoma .. 18

3. Adenocarcinoma with colloid
change e 4

4, Malignant Melanoma

Total ... 31

Statistics {rom the Pathology department
of the Tata Memorial Hospital show that
malignant melanoma, leomyosarcoma and
fibrosarcoma  were encountered, as addi-
tional varicties before August, 1933,

Broder’s classification for carcinoma is
not of much value and treatment is not
based on it’

Barium enema is done to confirm the site,
estimate the extent and detect double lesions
and polyposis. It was not possible to do
barium enema in all cases, as harium could
not be retajned due to pain and rectal irri-
tabilitv. In this series, polyposis and double
lesions were not encountered. Barium enema
of Case No. 3 gave suggestive evidence of a
carcinoma of the upper rectum.

Spread —Epethelial tumours spread by
infiltration and by Ivmphatics ; blood spread
is vare and late. Mesodermal tumours spread
both by lymphaties and blood stream, The
liver is the main site of distant metastasis.
In the present serics 3 cases developed
metastasis, 2 in the inguinal nodes and liver
{Nos. 2 and 25) and one in the liver (No. 6).
Mclanoma is the most malignant of all the
wmours of the rectum and anal canal and
spreads rapidly with a fatal outcome. The
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al colostotmy is wor-
al one.
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Fig. 3
Case No. 12, Four weeks after

. ! abdominn-
perineal resection of Reet

.

Fig. 2
Ba. enema in Case No. 3.

Showing filling defectin upper rectum
and sigmoid,

Fig. ¢
Colostomy in Case Nov. 12,
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‘1) Radical surgery involves removal of
the anal canal, rectum, and lower half of
the sigmoid colon with the para-rectal

tissucs, peri anal skin, tissues and lymphatics -

followed by a permanent terminal colos-
tomy. This treatment should be undertaken
in all cases with only three contra-indica-

tions.

(1) Marked local fixity due to infiltra-
tion.

(i) Massive liver metastases.

(iif) General causes i.e. marked cardio-
vascular inefficiency or advanced
metabolic disorders.

All suspicious cases must be explored and
evaluated by actual feel and sight, clinical
judgment being fallacious as mentioned

before,

In cases of highly malignant lesions i.e.
malignant melanoma, no time should bhe
wasted after biopsy proves the disease and
radical surgery should be undertaken imme-
diately. In case No. 13, there was some
delay due to wrong diagnosis {Epidermoid
carcinoma., Grade H).

There is a trend to execute radical surgery
with preservation of anal sphincters in cases
ol carcinomas of the upper 1:3rd of rectum
i.e. growths ahove the peritoneal reflection”,
This treatment is based on the observation
that carcinomas of the upper rectum do not
as a rule spread downwards and sphincters
are wenerally free. The advantage of this
method is obvious, a natural defaccation
and avoidance of all the complications of
colostomy. The disadvantages arve chances
of leak, 'sn'irlurc formation, incontinence
and recurrence. Many surgeons continue to
e radical, as a complete cure is more likely
with a more radical procedure. In the pre-
sent series only one case  No, 3) of upper
ectal carcinoma was operated on, and at

this time the surgeon in charge decided to
he more radical and to err if at all, on the
safer side.

Naunton Morgan, a great advocate of
anterior resection has reduced the incidence
of recurrence at the suture line from 21 per
cent to 2 per cent by cleansing the howel
ends with 0-2 per cent mercury perchloride
hefore performing the anastamosis.

In the present series 31 cases were treated
by radical surgery, the details of which are
discussed.

Radical Surgery

(1) Pre-operative preparation.—All  cases
were admitted in the hospital a week before
the due date of operation. Complete clinical
examination, blood studies, urinalysis and
chest screening were carried if they had not
been done aiready within the last fortnight.
Minor nutritional deficiencies were correc-
ted. Five days prior to the operation bowel
cleaning and sterilisation were started and
the patient was kept on a light diet.
Sulphathiazole tablets 2 Gms. four times a
day and Streptomycin tablets 500 mg. twice
a day were given with a daily bowel wash.
Three days prior to operation 16 Gins. of
piperazine hydrochloride were given in two
doses in the form of syrup or tablets
(Helmacid, Glaxo). This new procedure
was tried in 3 cases (Nos. 10, 12 and 14),
2 of which {(Nos. 12 and 14) passed 6 and 8
round worms each after it, with smooth
post-operative period following. This special
pre-operative preparation was based on the
fact that 3 consecutive cases (Nos, 13, 16
and 17} developed subacute intestinal
obstruction post-operatively, one (No. 16)
felt better after the passing of round worms
on his own, the other two (Nos. 13 and 17)
passed 33 and 16 round worms each afier
taking piperazine hydrochloride (1°6 Gm.)
with disappearance of the obstructive signs.
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As it is difficult to find round worm ova in
casual stool examinations amidst blood and
mucous. and as round worm infestation is
very common in our <country, routine
administration of piperazine hydrochloride
should be done prs-operatively. Piperazine
hydrochloride is the drug of choice in the
treatment of round worm infestation as it is
strongly heeminthicidal, and kills the worms
without causing convulsive movements. It
does not need a purgative and is non-toxic
in therapeutic doses.

(b) Operation.—Three standard methods
are known for the radical surgery of the
rectum and anal canal all based cn the same
principle.

I. Abdomino perincal resection of
Ernest Miles®.

2. Perineo-abdominal resection of

Gabriel®.

3. Synchronous rvesection of Lioyvd
Davies*.

In this series a modilied synchronous resec-
tion of the rectum and anal canal was done.

Anaesthesia.—Hyperbaric nupercaine 2 cr.
was used as a spinal anaesthetic and intra-
tracheal nitrous oxide and oxygen as o
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Fig. »

Progress in post-operative periad.

supplementary general anaesthetic. Scoline
and Flexedil were used as relaxants when-
ever necessary.

Operative technigue (in brief)-—Position -
“ Lithotomy Trendelenburg’s .

An indwelling catheter was fixed on to an
Asepto syringe. A left paramedian infia-
umbilical rectus splitting incision was made
and the abdomen explored for local spread
and metastases. At this stage the case was
evaluated once again. 1T radical surgery
was decided upon. two vertical incisions
were made in each leaf of the sigmoid
mesocolon, continued by the side of rectum
and joined in front to push the bladder
away. The inferior mesenteric vessels were
dissected, caught, cut and wvansfixed one
inch above the sacral promontary. 'The
vessels were tied high up just distal w0 the
origin of the left colic artery when there
were palpable nodes in the lower position.
The vectum was then dissected anteriorly
fiom the bladder, prostate and seminal
vesicles in the male and uterus and vagina
in the female. The fascia of Denonvitliers
has to be incised in this procedure. The
rectum was then separated from the sacrum
by finger dissection and finally the lateral

ADHESIVE
Tare VASE Lol

sAUZE

N N\

NEW POST-OPERATIVE TOILET OF COLOSTOMY

Fig. b

Munagement of colostomy pust-operatively.
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Fig. 7

Albdominal wound and colostomy 12 days
after operation in €ase Noo 10

attachments were severed. The middle
rectal vessel (a variable structure) may have
to be caught, cut and ligated. At this stage,
the perineal dissection was started and at
the same time the operator cut the sigmoid
in the most distal viable pulsatile part using
Zachary Cope’s modification of l)el\iart(jl’s
clamp. Both stumps were rn\'crt.-d with
yubber gloves. The posterior peritoneum
was sutured after pushing the rectum down
and the abdomen was sutured in lavers.
‘T'he colostomy stump was kept in the centre
of the wound and with a gapof one finger
each on all the sides, was loosely fixed to
the layers of the surrounding tissues. The
perineal dissection was done with a cutting
cautery current. A cireular incision was
made ;ﬂmul one inch bevond the anus and
the rectum was delivered from below after
cutting the fascia of Waldever posteriorly,
separating the prostae anteriorly, and cut-

ting the levator ani laterally. A rubber glove

Fig. 8

Abrasions and ulcers of skin produced after
using metal colostomy bag in Case No. 17.

packed with gauze was kept in the gap to
support the weak pelvic floor and the peri-
neam sutuved.

The whaole procedure was done within
11 to 3 hours, and there was negligible
blood loss and alteration in pulse rate and
blood pressure. 500 c.c. of 5 per cent glu-
cose water and occasionally 350 c.c. of
blond were given whenever necessary.

Brief discussion on special points in
operative technique

{1) To avuid retraction of the colostomy,
it has been a practice to keep about an inch
of the terminal sigmoid beyond the skin. In
no case has retraction occurred.

(2) During the perineal dissection the
coccyx was never removed, as is done as a
routine in many centres. Without removing
the coccyx one can have adequate exposure
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and the radicality of the operation is not at
all diminished. Wass states non-interference
with the coceyx avoids the pain which
follows its removal®’.

{3} In all cases terminal colostomy was
done in the wound and not in the lefl iliac
region as is done in many centres.

Advantages of the incisional colostomy are :—

(1) Quicker and simpler procedure, a
great advantage,

{if) Less chances of strangulation of
the colostomy,

(1) Less chances of stenosis of the
colostomy.

(i) Good control of defaecation.

(¢ More convenient for defaecation.

Just stooping over a kidney tray is enough,

and no patient has complained of any jn-
convenience, in our series.

Disadvantages .—

1) Chances of wound infection and
subsequent complications. This can
decidedly be avoided bv a special
toilet as mentioned later on and by
the use of appropriate antibiotics.

1) Herniation (was not seen in this
series}.

‘4) Angio-invasion by malignant cells
while operating was emphasized by Cole
and was confirmed by Fisher and Turn-bull,
As soon as local operability is judged with-
out handling the growth as far as possible,
the inferior mesenteric vessels were ligated.
Further “dissection was done, only after
completing this important step.

{c: Post-operatice management —-Patient was
kept in 510" ‘Trendelenburg’s position o
reduce the weight on the pelvic floor and
kept sedated for the first 24 hours. Antibio-
tics were given in the event of puimonary,
urinary or wound infections.

Feeds:—2.600 c.c. of fAluids were given on
the first day intravenously and from the
second day oral feeds were given gradually
to reach a light diet by the fourth day.

Colostomy was opencd on the
(48 hours). It may be opened e
ever there is distension

second day
arlier when-
and colicky pain.
Perincal wound. —The
removed on the 3rd day and completely o,
the 4th, followed by gentle irrigations ;vith
Condy’s lotion and light repacking. Perineal
sutures were removed on the lth d
Perineal wound healed by gran
three weeks time on an

pack was partially

ay.
ulatien iy,
average,

Urine._lndwclling catheter was kept in
for four days and was drained ¢
in a sterile bottle or kept corked and opened
every 3 hours. On the 5], day the patient
was encouraged to pass urine ) fler remoya)
of the catheter. ’

ontinuousiy

. Mobilisation.—The Patient was allowed 10
SIt up on the 4th dav and 10 move aboug oy,
the 12th dav. Deep breathing e
movements of limhs w
the first day,

Xereises and
Cre encourated trom

(d) Complications .. o,
tion : "T'wa cases (Nos. 11 and 17) developed

mlection which responded to g4 combination
of Streptomycin and Penicillin in 3 days,

Urinary : /7. Infec-

(!} Retention : Denervation

of support 1o the bladder
dysfunction. John I

and lack
cause bladder
i «~ Emmet emphasizes
the importance of surgical  tauma g
resultant lack of Support to hladder aud
prostatic urethra in bladder dyvsfunetion’,
On an average

. Piatients  passed  uripe
voluntarily on the g, day.

Pin Pmm meatos, yrethval stricruy e anxl
prostatic  enlargemen, which  are oqlye
causes of retention of WHne were seen in
this series.
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(i) One patient (Case No, 22) deve-
loped perineal fistula which finally healed
after draining the bladder. The damage to
the prostatic urcthra has been mentioned in
the literature'.

(2) Cardiac.—Case No. 27 died on 6th
post-operative day of coronary thrombosis,
this heing her second attack.

(3) Intestinal obstruction.—For the first
4 days there was always a moderate amount
of distension till the bowel was opened. Four
cases (Nos. 13, 16, 17 and 31) developed
subacute intestinal obstruction which sﬂtleAd
down with conservative treatment of gastric
aspiration and adequate intravenous feed-
ing. Three cases (Nos. 13, 16 anfi [7) out
of these had round worm obstruction.

Causes of intestinal obstruction mentioned
in the literature are herniation and sltrangu-
lation of the bowel through the pelvic floor,
or by the side of the colostomy, pull on the
ileo-colic region by tight sutur_ing af the‘
peritoneum, volvulus of the terminal part of
the sigmoid, and adhesions of the bowel to
the pelvic floor.

Intestinal obstruction not responding to
conservative line of treatment is best tackled
by surgery.

'(4) Burst abdomen.— One patient {No. 12}
developed “ burst abdomen” on the 3rd
post-operative day. The wound was resutu-
red, following which he made an uneventiul
recovery and went home on the 24th day
after operation.

51 Shock, haemorrhage, peritonitis, pul-
1116:1;11'3' complications, thrombt)}.)h]cbitiAS,
uraemia and sacral hernia, mentioned in

the literature were not seen in the present
series.
Complications of Colostomy

(i) Infection of the wound.—This compli-
cation is the major objection for doing a

colostomy in the original incision. Out of

31 cases, 20 had only minor infection just
by the side of the colostomy, 2 (Nos. 11
and 14) had gross infection of the wound
and 5 (Nos. 5, 10, 15, 16 and 31) healed by
first intention.

A special toilet was tried in Case No. 10,
an anaemic lady, 45 years of age, resulting
in healing by primary intention. We got a
repeat performance in another case (No. 15).
After closure of the wound, the skin was
cleaned with spirit and painted with jodine.
A collodian seal was done and then a layer
of gauze pieces and resealing with adhesive
tape. A rectangular gap was kept for the
colostomy which was then surrounded by
vaseline gauze and “Gauze cotton pad”
superficial dressing was applied on top of
that. Complete dressing as described above
was done on the 5th and 10th days again.
Alternate sutures were removed on the 10th
day and the rest on the 12th day. We can
obviate infection very easily by careful
dressing of the wound.

(i1) Retraction of the colostomy, peri-
tonitis, non-function, stricture, volvulus and
hernia were not seen in the present series.

(#it; Case No. 31 developed recurrence
on the colostomy.

(e) Sequelae : Urinary.—Night wetting and
occasional incontinence persisted for almost
a couple of months, One case (No. 3) had
incontinence for 6 months. All the rest are
free of urinary complaints.

Colostomy.—In all cases colostomies are
functioning well and there is no appreciable
inconvenience to the patients. Use of colo-
stomy bags is not advisable. Ordinary
washable cotton and linen covering is clean,
convenient and cheap. Metal colostomy
rings produce ulcers as shown in the photo-
graph and rubber rings get sodden and
smell badly.
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Impotency.— A special study was done in
male patients under the age of fhfiy
(15 cases). Eleven patients are impotent
with loss of erection and emission. One
patient (No. 12) does not like 1o have o
coitus lest his wife will take a distaste for
him because of colostomy. Two patients
{Nos. 1 and 21) state that they enjoy coitus
but have, as yet, not been able to impreg-
nate. One patient (No. 4) could not he
lollowed up.

Thus, 72°6 per cent of patients are impn-
tent after the radical rescction of rectum.
(Table TTI).

TABLE 111

Effect of Radical Rectal Surgery
on Potency

S 7 . Age Months
o ¢ State. n after
k] vears.  operalion.
|~
e ! .
R T B 1) 1
2 4 ‘- 45 Cannot be
) followed up
3 3 Impotent 36 >
4 7 Impotent 30 21
5 12 Impotent 50 5
6 1t Fnpotent 15 1
7 17 Impotent 25 8
8 . 19 Impotent +2 6
G - 20 Linpotent 38 19
10 21 Potent 36 18
n 23 Impotent 35 10
12 24 Impoteat 30 11
13 26 Impotent 8 10
1+ 28 Impotent 35 20
15 30 i Impotent 10 9

The cause of impotency is probably
damage to the para-sympathetic sacral out-
flow of nerves (nervi erigentes).

It .thé urinary bladder can pick up its
function inspite of gross damage to itx
nerves, why the cjaculatory svstem should
be affected is a problem which needs further

study, \
Palliative Sursery

y (1) l.{esrdwn.&l’alliali\'c resection  re-
ieves pain, bleeding and discomfort ; in no
case in this series was it done as all

advanced
cases refused operation,

. (i) Calostomy. Colostomy as a pallia-
tive measure in inoperable cases has

: not
been done, as in no way

it is considered
helpful, It j ‘ (
. 18 : in i

r]i) . ‘ uncomfurtable, pain in the
penneal region  persists and  intestinal
obstruction which it is meant to prevem
may not supervene at all, as expecied. It
was done in 4 cases of obvious intestinal
obstruction which is its only absolute indj
cation. All the four patients refused radjcal
surgery, later on.

The Place of Radiation in the
Treatment /'Tahle v,

fa) It has been established that radiation
‘I:as no place in the cure for rectal cancer.

Radiotherapy for cure should onlv  he
reserved for patients who are had risks for
operation and offered reluctantlv 1o those
who absolutely refuse surgery ¥, - .

(&) Palliative radiotherapy hay |

) _ ailed 1o
give comfort in 10 out of |14 ¢

ASCS,

(e) After an attempt at radic
the cut edge shows mjcrose
the disease deep Neravs g
region,

opic evidence of
re piven to that

In the present series 3 cases ‘Noy, 2,
. . R LA . PR )
and 25) were given deep Xor

. avs post-opera-
tively, all developed metas !

ases later o,
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TABLE 1V

Radiotherapy after Surgery

* &k

[ ;
i Duke's Lo
i . Radio- |
C icrascopic Report. Classi- ! Result.
;\:T Microscople Repe ﬁr.alion.i therapy. :
- | e ~
. i . Cut edge shows I ]2000r % 2 Na cure. Inguinal nodes and
2 Adenocarcinoma Gr. 111 b : j liver melastasis.

infiltration in lcft pararectal tssues.

b Epidermaid carcinoma Gr. II. Cut edge
shows infiltration in left pararectal tissues,
Epidermoid carcinoma Gr. 1L Cut edge
in sacral region shows infiliration.

i
i

111 iQBOOr % 21 No cure. Liver metastasis.

| .

I  2000r % 2 No cure. Inguinal nodes and
: + liver metastasis.

al surgery, it

Medical Treatment

Analgesics and modern tranquillisers have
heroic chordotomies

replaced neurectomies,
SEeS.

and frontal leucotomies, for advanccd.ca
We have given aspirin and opium in one
form or other ; chloropromazine hvdrochlo-
ride and recenthy tranquillisers have heen
combined with analgesics to ease the pain.

Follow up Examination

Out of 31 patients, one (No. 27) died of
coronary thrombosis on the 6th post-opera-
vive day, three (Nos. 6, 22 and 25) have
developed metastasis in the li\'f:r and are
advanced problems. One (No. 4} could nuot
be followed up. Case No. 31 developed

recurrence at the colostomy. Twenty-five
d free of disease

patients arc alive an _
active and

(BO-64°,), nineteen patients are
doing useful work.

Assessment of Results
(1) Operability rale.—QOut of 37 paticnts
explored, 31 patients were found 10 I.w oper-
able, giving 83 per cent as operability rate.
Naunton Morgan gives 97 per cent operabi-

lity rate in his series’.

(2) Operative mortality. —Only one patient
(Y;) 27) died of coronary thrombaosis on the
6th posl-()p(‘mli\'e day giving 3'2 per cent
as the mortality rate.

In the Mayo Clinic 305 resections of the
rectum were done during 1952-1955 with
49 per cent operative mortality rate'.

(3) Survival Rate.—Cuthbert Dukes classi-
fied rectal cancer with reference to its local
spread and offered prognosis of the operated
case on a scientific basis. In his series of
1940, high five year survival rates for early
carcinomas of the rectum are evident,

In this series, Dukes Class A and B have
100 per cent survival and Dukes Class C
has 594 per cent survival {in two years).
(Table V).

TABLE V _
Assessment of Results by Dukes:
Classification
(Maximum Tio pears)

No. !

Category. I(' of ' Result.
lases,

Dukes A 10 ¢ All living and free of discase.
Dukes B 7 All living and free of disease.
Pukes © 14 1 died.

3 developed metastasis.

I not followed up.

1 developed recurrence at colos-
tomy,

8 living and free of diseasc.
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Summary

{1) Thirty-one cases of malignant um-
ours of the rectum and anal canal, treated
by radical surgery, were studied in detail.

(2) Mecthod of arriving at an early diag-
nosis is mentioned.

(3} Brief discussion of various treatments
given is done.

(4) Piperazine hydrochloride (helminthi-
cide) has been given a place of imporiance
in the pre-operative preparation.

5} Radical surgery, as the only rational
treatment, is discussed in full.

{6) Modifications in the operative tech-
nique adopted are mentioned.

(7) The valye of careful toilet of the
Fnl.ostf)my 15 emphasized i preventing
infection of the Operation wound.

(8) Complications and sequel

‘ ‘ ae following
SUTEETY are enumerated.

(9) Impotcncy and sterility are discussed

a5 an amportant afier effect of radical
surgery on the rectym,

(10) Radiothemp_v

and palliative surger
o . ative surge
are discussed iy, brief, o

{I1) Operateq patients

have been 1
n tollowed
up and results assessed.
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CONGENITAL AORTIC STENOSIS AND ITS SURGICAL
CORRECTION UNDER DIRECT VISION*

ny

.
e

A. K. BASU and S. N. BASU ROY, Calcutta.

Congenital obstruction of the outflow
tract of the left ventricle has not attracted
as much auention from the Cardiac
surgeons as has that of the right ventricle.
However, the importance and the frequency
of such obstruction is being gradually
understood in recent times and the many
problems in relieving such types of stenosis
are nearer solution. This type of obstruc-
tion constitutes about 3%, of all congcniu:xl
heart diseases and 7% of the ncygnotnc
group {Campbeil and Kauntze 1951‘5). of
50 consecutive cases of aortic stenosis ope-
rated on a1t the Guv’s Hospital- as many
as 20 werc considered w belong to Qw
congenital varicty (Baker and Somerville
1959).

‘The stenosis may occur either at the
valvular or at the sub-valvular level. Val-
vular stenosis is more common although
Brock (1959) has recently reported on
16 cases of the subvalvular group. T}.n-
subvalvular stenosis may vary from a thin
flimsy diaphragm to enormous ﬁbrn—mmf‘u-
lar obstruction. The valvular nhstructpn
is usnally of the crateriform type (as in
congenital  pulmonary SLenosis: n'nd the
individual commissures of the aortic valve

are not alwavs evident.

In India. as far as we know, no l‘i'l!s‘-(' of
this tpe of abnormality has been pusm\'el?‘
diagnosed or surgically corrected and repor-
ted in the literature, We therefore present

2 cases of congenital aoruc SIEnosis w ho wei

recently undm' our care.

*[his paper was
; o 1958
at Jaipur in December 1939

prosented at l-lu' Annual Gonference of the Association of Surgeons of Tudia
e i

Case Reports

Case 1.--Bov aged 7 years admitted in March
1959 complaining of slight breathlessness on exer-
tion of [ year's duration. The general appearance
of the boy was average and while in the hospital, he
was relutively asymptomatic and his  exertional
ability appeared to be normal.

Pulse 80 P. M., Respiration-—20 P, M., B. P.—-
95)65 mm. Hg.

Apex beat.—Left 5th intercostal space on the mid-
clavicular linc--heaving in character. There was a
systolic thrill in the right 2nd intercostal space close
to the sternum. There was a rough pan systolic
murmur on the aortic area with conduction towards
the main vesscls. The aortir second sound was
faint.

X-Ray.---Plain X-ray suggested slight left ventria
cular hypertrophy and a large aortic impression on
the Barium flled oesaphagus.

E. €. G.—Suggested Ieft ventricular hypertrophy.

Left Ventricular and Aortic Cathetevisation.— Pressure
gradicnt of 110 mm. Hg. Lelt ventricular pressure—.
220w Hg. Aortic pressure--—110 mm. Hg. tFig. 1.,

-Anglacardiagram - -(a} By left ventricular puncture.
showed post stenotic dilatation of aorta with SUggs~
tion of stenosis at valve Jevel,

by Venous  angiocardiogram  showed  similar
appearance.

Avitic Catheter, 'The catheter got obstrncied  at
the valve level,

Operation.. -127-10-59) . Hypothermia.  Surface
cooling started with  oesophageal temperature of
3720 Cooling stopped at 32°C, Tig. 2.

Expo.mr:.-—--Mid line sternotomy exposure,  Perpi.

cardium opened extensively in 4 flaps.

Findings.—Ascending and arch of aory dilared,
Systolic thrill on the ascending aorta marked. No
thrill in subaortic region.

held
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Fig. 1

Shows the trans-aortic valve pressure gradient of 110 mm, Hg.

Fig. 2

Shows the pulse rate, the Blood pressure and the temperature leved during operation of

Aase |,
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Procedure.—Both pleural cavities were opened.
widely. Two snares were passed around both lung
hila, I. V. C., 8. V. C,, Innominate and Left
common carotid arteries. Ligature tied to the tip of
auricular appendix for retraction. Adventilia was
dissected from the anterior aspect of ascending aorta
front the level of its root to the innominatc artery
and Beck’s aortic clamp put on the aorta enclosing
} of the circumference. A lincar incision was tnade
in the aortic wall included within the clamp. Two
stitches were put in at the upper and lower ends of
the incision to aveid splitting. Two other sutures
were passed on the lips of the aortic incision.
Patient was fully oxygenated followed by tightening
and occlusion of the two lung hilar tourniguets and
those of the 1. V. C. and 8. V. C,, innuminate and
common carolid vesscls. Aficr 30 seconds, the aortic
clamp was opened. Blood was sucked away. The
stenosed aortic valve was well seen. The valvular
orifice was about '3 cm. in diamcter and situated in
the centre of a crateriform valve. No definite
commissures could be seen. The fused cusps were
divided on either side by a strong pair of curved
scissors so as to make the valve bicuspid (Fig. 3).
The index finger was then introduced through this
apening into the left ventricle. No subaortic stenosis
was detected. During this digital exploration a

small (2 to 3 mm.) tear occurred at the proximal end
of the aortic incision. 50 cc. saline was injected into
the left ventricle through a polythence nozzle to expel
air. The lung hilar snares were then released and
blood was allowed to flow out of the aortic inciston
‘and the aortic clamp was put back. The caval spares
were released and then the spares around the head
vessels. There was some leakage of blood through
ihe tear in the aortic wall. The aortic clamp had to
be put back into position further down below the
tear. Some blood was lost during this process. The
1o1al period of inflow occlusion was 2 minutes
30 seconds. The action of the heart was feeble for a
little while hut there was no fibrillation and the
heart recovered quickly. The incision in the aortic
wall was repaired with a litde difficulty.

At the end of the operation, the oesophageal
temperature was 302°C and Blood pressure was
70 mm. systolic. Rewarming was stopped at 34°C.
The patient was conscious at this time.

Post-Operative.—Fxcept for a transitory period of
hyperpyrexia, recovery was uneventful,

Present Pesition.—It is too carly yet to assess the
trne improvement and post-operative pressure studies
will be made 6 months later. There is a faint

Fig. 3
Line drawing showing the method of exposure of the aortic valve after incision of the aortic root

with inflow and cutflow occlusion

of the heart under hypothermia.
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systolic and diastolic murmur over the aortic area
indicating the preser.ce of slight regurgitation.

A repeat left heart catheterisation study 3 months
after operation demonstraied that the gradient
acrosy the aortic valve had been completely
abolished. :

Case 2.—Girl aged 12 years, was first admitted in
January 1959 with Grade II exertional dyspnoea.

Her general development was good. B. P, —
§05/65 mm. Hg. There was a systolic thrill and
Grade HI pansystolic murmur over the aartic area
conducted towards the head vessels. The aortic
second sound was audible and was not split.

Skiagraphy.—Suggested  slight  lelt  ventricular
enlargement and a large acertic impression on the

ocsophagus.

E. €. G.—{January 1958)—-Showed normal course
of cardiac events.

Left Ventricular Puncture and Lcﬂ Brachial
Artery Pressure Siudy :

Showed that the gradient was 35 mm. Hg.

Left ventricular pressure—110 mm. Hg.

Left brachial artery pressure—75 mm. Hg.

In view of the small gradient and the relative
absence of symptoms, operation was not advised at
this time.

This patient came back in November 1959 with a
history of two recent syncopal attacks while at
school and increasing fatigability on exertion. A
repeat catheterisation study was performed and this
timec the gradient was found to he 65 mm. Hg.
{Fig. 4.

Left ventricular pressure—1U40 mm. Hg.
Left brachial artery pressure—75 mm. Hg.

In view of the 2 recent syncopal attacks and
increase of fatigability and in view of the increase
in the pressure gradient between the ventricle and
the brachial artery, operation was advised.

Operation.—Under Hypothermia.

Cooling started at 37°2°C and stopped at 32°C,
Rapid zafterdrop to 27°C caused some anxiety but
rewarming by circulating hot water through covering
hypathermia blankets stopped the drift and brought
the temperature up slowly and the important part
of the operation was done at about 30°C. (Fig. 3).

Findings. —Ascending  aorta markedly dilated,

~ Systolic thrill on the ascending aorta.

) Procedure.—Exactly same as in Case 1. On open.
ing the aorta, the aortic valve was scen fairly casily

There was no evidence of stenosis at the valve le\-ei
but on introducing the finger through 1he valve into
the ventricle, resistance was immediately met, °
was subvalvular obstruction of the diaphrngmxtir
tvpe. A two bladed expanding dilator of the Brock
type was introduced through the valve and the
stenosed area was first fuptured and then dilated 1o
the full in two directions. After this, the finger could

be introduced into the ventricle up to the apex
easily. .

The rest of the operation was uneventful,

Except far a period of auricular f
heart behaved well,

quickly forcible after rel
the end of the vperation
systolic,

brillation, the
Beats returned and were
ease of the occlusion and at
, Blood pressure was 990 mm.

Post-operative recovery was uneventfyl.

Tt is too carly 10 comment upon the final outcame
but as the subvalvular obstruction has bLeen relieved
well and there is no question of regurgitation, it is
expected that this patient will have a good result,

Discussion

Diagrmsij.——Ahhough congenital aortic
.stenosis is often diagnosed at an early age,
In many cases it may escape detection until
later years. The disability in the carly years
is usually well tolerated and most patients

remain asymplomatic in early childhood
(Morrow -et al 1958). However,

] : once the
signs of left ventricular strain begin to he
manifest, the prognosis becomes extremely

poor and the patient goes rapidly down hill,

The broad spectrum of symptomatology
is about the same as in acquired aortjc
stenosis:  Fatigability on exertion occurs
carly. Angina on effort, exertional syncope
and later evidences of left vcmricul'ar fai-
lure follow. General development is usually
normal. The systolic pressure in the pel‘i‘-
pheral vessels may be normal hui the pulse
pressure in usually low, There jg marked

CONGENITAL AORTIC STENOSIS AND ITS SURGICAL CORRECGTION UNDER DIRECT VISION

Fig. 4

Shows the trans-aortic valve gradient of 65 mm. Hg. in Casc 2,

Fig. 5
s ¢ ~ Blood pressure, pulse rate and the ¢m§ophagral temperature
Bhovws the P P under hypothermia in Case 2.

during operation

10
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thrill and a systolic murmur over the aortic
area which is transmitted to the aortic
branches. On. fluoroscopy and x-ray, the
heart size may be slightly enlarged, particu-
larly the left ventricle as seen in the ‘left
oblique view. There may be some post-
stenotic dilatation of the ascending aorta
but never to the extent that we associate
with congenital stenosis of the pulmonary
artery, Calcification of the aortic valve has
sometimes been seen as early as in the 16th
year. Angiography may be of some help
(as in our Case 1) in determining the site
of obstruction. E. C. G. may reveal a nor-
mal pattern but usually shows some lefi
ventricular hypertrophy. When evidences
of strain are present like S. T. depression
and marked T wave inversion in left sided
chest leads, the prognasis is poor and urgent
relief of the obstruction is imperative
(Brock 1959).

Left Heart Catheterisation.—The most fruit-
ful and informative method of study is left
heart catheterisation by direct left ventri-
cular puncture (Fleming & Gibson 1957).
Demonstration of a significant pressure
gradient between the left ventricle and the
aorta or the brachial arterv is positive evi-
dence of aortic stenosis. The magnitude of
the gradient and the absolute value of the
left ventricular pressure establish the seve-
rity of the stenosis and the load on the myo-
cardium and therefore indicates the urgency
of the operation. Measurement of the
cardiac outputs during rest and exercise
will give additional information about suffi-
ciency or otherwise of the left ventricular
myocardium. Calculation of the absolute
size of the valve orifice is also possible and
may be needed in some cases (Morrow et al

1958).

To determine accurately the site ol the
ohstruction—whether at the valvular or the
subvalvular level—a withdrawal pressure
study of the left heart catheter is essential.

]
The polythene catheter is threaded through
the ventricular needle and manipulated
through the aortic orifice into the aorta.
It is connected to the clectromanometer
and is madcto withdraw into the subvalvu-
larregionand then into the true ventricular
cavity. A running trace is taken during the
withdrawal of the catheter. Subvalvular
stenosis may be diagnosed with certainty by
a characteristic pressure record in the sub-
valvular region, the systolic pressure being
lower than that in the main ventricular
cavity and identical to that in the aoria
while the diastolic pressure is lower than

that in the aorta and similar to that in the
ventricle.

Susgical Correction.—Being a mechanical
obstruction in the outflow tract of the left
ventricle, it is obvious that relief ‘can only
be afforded by surgical correction . of the
abn(_)rma!ity. Until  recently congenitai
aortic stenosis was considered to be a rela-
tively benign lesion considering that patients
in the early age groups can be completely
asymptomatic or may have only slight fati-
gability with exertion. It is known, how-
ever, that lack of symptoms in early vears
gives a false sense of safety and that once
evidences of left ventricular strain appear
compensation begins to fail quickly and the
clinical state rapidly goes down hill, In the

Guy’s Hospital series, out of 16 cases of

subvalvular stenosis, there were only 3
patients beyond the age of 20 and onl\"unc
beyond the age of 30. Ttis likelv tl]CI:CrOI‘l'
that patients with congenital ohst
the outflow tract die Young. Operative
correction should he advised before an
irreversible state supervenes and this means
that patients (as in Patent ductus arteriosus)
should have their operation in the early
relatively asymptomatic stage, '

Tt is recommended that operations should
be advised if the pressure gradient between
the left ventricle and the aorta exceeds

obstruction of:

CONGENITAL

60 mm. Hg. - particularly if there ha\:c
been one or two episodes of syncope or angi-
nal pain in the récent past. Ordinarily inan
asymptomatic patient with normal E C. G.
and radiological appearances operation can
perhaps be deferred until the child is 8 to
10 years old. In our first patient, operation
was decided upon at the 7th year, because
the pressure gradient exceeded 100 mm. Hg.
and there were evidences of left ventricular
hypertrophy in the electrocardiogram. Ip
the second patient, although operation was
at first deferred because of the small gradient
and lack of symptoms, there were syncopal
attacks subsequently and a second catheteri-
sation study revealed a gradient of 65 mm.
Hg. Operation was therefore decided upon.

‘The stenotic obstruction can be tackled
cither by the closed transventricular route
or as was done in these 2 cases by the open
heart operation with hypothermia and in-
flow occlusion through the aortic root. For
congenital valvular stenosis, the open heart

* operation has heen generally accepted by

most Cardiac surgeons (Swan et al 1956,
Lewis et al 1956). The results of closed
wansventricular operation have been gener-
ally unsatisfactory as witness the experience
of Marguis & logan (19535). In 4 out of
6 cases in this scries severe aortic insuffici-
cricy was produced, vitiating the g({od‘rcsult
of reliel of the obstruction. This is not
surprising since the closed operation \-rvould‘
not allow precise anatomical separation 91
the congenitally fused leaflets of the aortic

" yvalve.

However, the management of the subval-
vular stenosis has occasioned marked
differences of opinion. Brock (1957 & 1959)
has recently championed the use of the
closed transventricular operation. In  his
s of 16 cases, seven were treated by open
9 deaths and 9 by closed
e death. Amongst the

serie
operation with
npcralion with on
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difficulties of the open operation that he has

mentioned are the technical difficulties of
attacking _ thé subvalvular obstruction

through a limited opening in the aorta, the

difficulties of punching with cutting forceps

from above and the difficulties of using a

knife. According to him, if the site of
obstruction conld not be ascertained prior

to operation, a withdrawal catheter study

should be made on the table. If valvular

stenosis is diagnosed, venovenous cooling -
should be instituted and open transaortic

method of valvotomy should be dene afier

inflow occlusion. On -the other hand, if
subaortic stenosis is diagnosed, closed trans-

ventricular operation should be performed

without hypothermia. )

In our two cases, we were not ahsolutely
certain about the precise level of the
obstruction prior to the operation. With-
drawal pressure study was tried in both
cases but was unsuccessful. We therefore
preferred the open operation as it would
enable us to accurately visualize the site and
type of obstruction and deal with it properly
under vision.

To perfect the technique, this type of
open heart operation was first tried in
6 animals. The many problems met with
were gradually overcome and the last
2 animal operations were successful. We
tried the exposure obtained by bilateral
trans-sternal thoracotomy incision as well as
that by mid line sternotomy incision. The
exposure was adequate by both incisions
but the laiter was less traumatising and we
decided to use this incision. We alsg con-
cluded that the main part of the operation,
namely, visualization of the stenosis and its
correction could be complete in. about
4 minutes without hurry.

Itis too early yet to analyse accurately
the results of the operation. That the
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obstruction has been relieved adequately in
both cases admits of no doubt. In the lst
case, the crateriform valve orifice was
divided transversely by scissors up to the
aortic ring and a bicuspid valve resulted.
In the 2nd, the membranous type of sub-
valvular diaphragm was split and the open-
ing dilated by the expanding dilator. In
baoth cases, the index finger was introduced
into the left ventricle up to the knuckle
~ joint. We intend at a later period to repeat
the catheterisation study and determine the
post-operative gradient between the lefi
ventricle and the brachial artery. In the Ist
case, slight regurgitation has been produced
and the pulse pressure is slightly high but
the child is up and about and is none the
worse, for the operation. It is expected that
the heart would enlarge and compensate for
the slight aortic leak. In the second case,
there is no regurgitation and her systolic
murmur is scarcely discernible. She should
have a very good result.

Summary

2 Cases of congenital obstruction of the

"presented. Both were operated upon by open

cardiotomy through the aortic root under
hypothermia and with inflow occlusion.
Both patients tolerated the operations well

and the obstructions could be adequately
relieved.,

.Thc salient features of the diagnostic
criteria have been outlined. Itis emphasized
th?,t the only accurate method of differenti-
ating between the two types is to perform

withdrawal pressure study from the aorta to
the ventricle.

The methods of surgical correction-—
whether by the closed transventricular
method or by the open method as practised
here have been discussed and the advantages

and disadvantages of each type of operation
have been outlined.

For the valvular type of obstruction, the
closed type of operation has little place and
may produce severe regurgitation. For sul)-
valvular stenosis, particularly of the rigid
n'luscular or fibrous 1ype, the closed opera-
tion may have some advantages; for the
thin diaphragmaiic type as in the 2nd case,

aortic outflow tract-one of valvular stenosis  the open operation will give ve d
and another of subvalvular stenosis are resulis. R
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BLOOD CALCIUM AND PHOSPHORUS IN SURGICAL STRESS*

BY

B. N. BALAKRISHNA RAO and A. K. BANER]JEE, Gwalior.

Introduction

Stress in the biologic sense is the inter-
action between damage and defence, just as
in physics tension or pressure represents the
interplay between a force and the resistance
offered to it (Selye 1950). Anything that
causes stress endangers life unless it is met
by adequate adaptive responses ; conversely
anything that endangers life causes stress
and adaptive responses.

In 1936, it was demonstrated by a series
of experiments on animals that the organism
responds in a typical manner to a variety of
widely different lactors and infection, intoxi-
cation, trauma, nervous strain, heat, cold,
muscular fatigue and X-radiation.

Tisdall and Harris {1922) observed an in-
crease of phosphorus in surgical stress which
was confirmed by Eddy and Heft (1923).
Thev ohserved that this increase was asso-
cialt;d with cicatrization of nonosseous
tissues and in surgical operations. Cuthhert-
son (1930) had similar findings in four cases.

After this primary investigation Duncan
(1943) described an increase of phosphorus
due 1o muscular trauma. Same observations
were recorded by Neufield, Toby and
Noble (1943), Mylon,_“fintcmitz and Suto-
Nagy (1943) Green {1943), Bellman and
Flock (1944), Allison, Cole, Holmes and
Root (1947), Willhelmi (1948), Mever and

Potter {1949).

Eliel, Pearson and White (1952) found
increase of blood phosphorus in the first

. Thisvig a part of the thesis submitted for M. 8. Examination of Vikram University, Ujjani.

four post-operative days which gradually
came down to normal.

This increase of phosphorus has been

“shown by Cuthbertson (1942) and Beattie

(1947) to be related to an increase in the

urinary excretion of phosphorus and cal- -
cium, an increase ol phosphorus in erythro-

cytes and increase in blood creatinin.

Eliel, Pearson and White (1952} recorded
increased excretion of calcium in the urine
in the post-operative period. They surmise
that low serum calcium, and high blood
phosphorus in the post-operative period are
due to hyperadrenocortical activity.

Variations of blood phosphorus have heen
mentioned in connection with dextrose toler-
ance test - Pincus (1950). The pursuit meter
test in fractures - Eddy and Heft (1923),
Gyorgy and Sulzer (1925), Cuthbertson
(1930) ; Postural stress - Allison and Cole
(1944) ; ether anaesthesia - Maggie and
Glenie (1927-28) Golfred, Murphy and
Wilson (1850) ; orthopaedic operations -
Howard, Parsonaand and Igham (1943);
muscular trauma - Neufield, Toby and
Noble (1943).

The effect of ether and cyclopropane
anaesthesia was studied by Folders, Murphy
and Wilson (1950). They found that there
was elevation of serum phosphorus during
general anaesthesia and decrease in spinal
anaesthesia. Manzanilla et al (1953) worked
on Serum Caicium and phasphorus under
surgical stress inone series. They found that
calcium tends to go down and phosphorus
has a tendency to rise,
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The present study was undertaken to find
out the effect of surgical stress on calcium
and phosphorus.

Material and Methods

In the introduction surgical stress has
been defined. This condition of stress was
studied in patients who underwent major or
minor surgical procedures.

The patients were taken at random from
the surgical wards of the }J. A, Group of
Hospitals, Gwalior.

The following are a few of the operations
that were performed, though the list is
incomplete.

1. Operation for Uni and Bilateral vagi-
nal hydrocele.
. Appendicectomy.

. Lumbar Ganglionectomy.

= LN

. Herniorrhaphy.
. Prostatectomy.

Osteotomy.

~ o L

. Trendelenburg’s operation for vari-
COSE VEINs.

8. Orchidopexy.

9, Laminectiomy (General Anaesthesia).

10. Exploratory Laparotomy (General

Anaesthesia).
11. Nephrectomy for Hydronephrosis.
12. Excision of Fibro-lipoma back.
13. Rib resection for Empyema.
14. Amputation for Buerger’s diseasc.
13. Ligation of piles.

16. Skin grafiing (for chronic ulcers afier
hurns}.

Observations

The normal values of calcium, and phos-
phorus of control cases conformed with the
figures given' in the text-books but they

appeared more towards the higher side of
the normal figures.

The values in the pre-operative blood and
in the second sample taken just before the
operation were almost the same. The varia-
tion in level was observed during the opera-
tion and after the operation. Five samplds
of hlood were taken from each patient ; the
first sample - 24 hours hefore the operation,
second and third samples - just before, and
at the end of, the operation, respectively,
fourth sample - 48 houry after and the fifih
7 days after operation. This scheme was
followed in the first fifty cases. .

In the second group of cases, the first,
second and third samples were taken as in
the first group but the fourth sample was
taken 24 hours after operation and the fifth
sample on the 5th day after the operation.
This change was adopted to find out changes
which occur (1) in the first 24 hours and
(2), between the 2nd and the 5th day aflter
operation.

Blood was taken from the patients who
were operated on under spinal anaesthesia
only, so that the chemical effect of the
anaesthetic was as minimial as possible. The
second sample of blood was taken as soon as
the anaesthetic was eflective. For compari-
son a lew cases were investigated who were
operated on  under general anacsthesia
fInduction Inj. IV Pentothal, Pethidine and

‘
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Curare and maintenance by Nitrous oxide

and oxygen).

In all cases 6 ml. of blood were with-
drawn each time in a dry sterile syringe
(4 ml. of blood were collected in a sterile
vial as whole blood and 2 ml. in an oxala-
ted vial). Serum and plasma separated
within 1-2 hours of withdrawal and were
stored at 4°c.

Calcium and phosphorus were estimated
according to the methods described in E. J.
King’s book of Micro-analysis in Medical
Bio-chemistry.

Observations

(Observations were made on most of the
cases who were operaled on under spinal
anaesthesia. A few cases who underwent
operations under general anacsthesia were
also * investigated for comparison). We
observed in some cases that changes occur-
red right from the beginning of operation.
In others there was no change in the levels of
calcium, potassium or phosphorus as a

result of stress.

It was observed that in the majority of
cases the calcium level recorded a fall
during the operation (surgical stress),
whereas the phosphorus level tended to rise
during the same period. This change in the
Jevels came back to the original values in
the post-operative period. .

In a certain number of cases, the phos-
phorus level showed a fall and the calcium

level a rise during the operation.

In the first fifty cases of Plan 1 it was
found that the calcium level comes back to
the original level within 48 hours but the
phosphorus does not. Phosphorus gradually
falls to the original level by the seventh day.
In the second fifty cases of Plan 11, the
fourth sample of blood was taken afier
twenty four hours and the fifth five days
after operation to find out if any changes
occur during this time. It was observed that
calcium comes back to the original level
yithin twenty four hours of operation, but
phosphorus does not. However, they come
back to normal pre-operative level by the
fifth post-operative day in most of the cases.

Calcium

"In 70 cases there was a fall during
operation, varying from 03 mgm. to
1'6 mgm.

In 24 cases there was a rise in calcium
level varying from 0-3 mgm. tol-8 mgm.

In 6 cases there was no change as a

result of stress.

Phosphorus

In 75 cases - there was an elevation in its
level during the operation with a maximum
and minimum of 20 mgm. and 0] mgm.
respectively. In 20 cases a fall was observed
with a maximum of 2°3 mgm. and mini-
mum of 0°3 mgm.

In 3 cases no variation in the levels were
found-—
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The following things are shown in the graphs
Ordinate denotes - The levels of Caleium, Potassium and Phospt i
A bucissa - Time interval, 24 brs. (Hours) Pre-operative level. o100 (¢ 0f blood.
BO. - Before operation. AQ. - After operation- —Period of Stress.
48 hrs. - Level at 48 hours after operation. 7th day - Level on Tih day afier operation,
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The behaviour of calcium and phos-

phorus under surgical stress as studied

in relation to different age groups

A. Age group—10-20 years
7 cases were observed in this age group.
A rise in the levels was observed in calcium -
2 cases ; phosphorus - 7 cases. A fall in the
level of calcium - 5 cases and phosphorus -

nil.

C. Age group—30-40 years

30 cases

Rise in the levels of calcium - 8 cases and
phosphorus in 22 cases.

Fall in the levels of calcium in 22 cases
and phosphorus in 8 cases.

.Na. of cascs. Rise. 1 Ca. i P,

: i
Maximum. 13 mgm} 0-9 mgm.

? : ‘
Minimum. | 0-3 mgm. | 03 mgm.
i { 0
Age group—10-20 years
! i
No. of cases. | Fall. Ca. P.
! |
s e L
! Maximum. | 0°9 mgm. Nil.
7
Minimum. { 04 mgm,. Nil,
! .

B. Age group—20-30 years
30 cases were investigated in this age
group.
Coleium—26 cases showed fall, rise- in
2 cases. No change in 2 cases.

Phosphorus—Rise in 26 cases, fall in

9 cases. No change in 2 cases. «

No. of cases. Rise. | Ca, \ P.
e i e Mmoo b v ),, S
o
Maximum. | 1-0 mgm. | 14 mgm,
30 !
! 03 mgm. | 0rl mgm.
[ —— ‘ - : :
| Fall. | Ca. | P
N i i
Maximum. | 2°6 mgm. | 2°5 mgm.
30 ;
Minimum, | 34 mgm. | 04 mgm.
i

D. Age groups—40-50 years
- 16 cases

Calcium showed a rise in 4 cases and fall
in 12 cases.
»

Phosphorus showed a rise in 13 cases, fall
in 2 and no change in 1.

Noa. of cascs. Rise.

0
¥
o

. Maximum. { 2'3 mgm. | 2'0 mgm.
30 .
Minimum. | 0-4 mgm. | 02 mgm.

Fall. l Ca. | P,

Maximum.  3-0 mgm I3 mgm.

Minimum. l 03 mgm.  0°3 mgm.

No. of cases. Rise. | Ca.’ } P,
| Masimun | 15 g | 10 mgm,
0 Minimum. 1 0'3 mgm. § 0°2 mgm.
- . |
Fall, ‘ Ca. | F.
[ P .

Minimum, ‘ 02 mgmi.  0°3 mgm.
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E. Age group - 50 years and shove
17 cases

Calcium showed a fall in 16 cases and
rise in 1 case. :

Phosphorus level rose in 15 cases and fell
in 2,

No. of cases. ' Rise. ‘ Ca. P.

: .
‘Maximum. 09 mgm. | 0°9 mgm.

- Minimum. | 0-3 mgm. | 0'3 mgm.

Fall. Ca. P.

=

|

b

!

|

! ' f

) Maximum. { 1'2 mgm.! 1'l mgm.
b

1

t Minimum. | 03 mgm. | 0-+ mgm.

The behaviour of the minerals nnder
surgical stress—as studied in relation
to duration of operation

The duration of the operation meant the
period between the cffectiveness of the spinal
anaesthetic to the closure of the wound.

The duration of operation was divided
into 3 groups.

(1) 0-30 minutes. (2) 30-60 minutes.
(3) 60 minutes and above. *

L. Duration of aperation—0-30 minutes.,

A total number of 26 cases were investi-
gated in this category. Calcium registered
a fall during stress in 20 cases, a rise in
4 cases and no change in 2 cases. Phospho-
rus showed rise in 20 cases, fall in 5 cases.
No change in | case.

11.  Duration of operation— 30-60) minuies.

. 48 cases were studied in this group.

Calcium showed fall in 34 cases rise in
11 cases and no change in 3 cases. Phospho-
rus showed rise m 39 cases fall in 5 cases
and no change in 4 cases.

NY.  Duration of operation—60 minutes and
' above.

\ Fall in levels of calcium
—14 cases ; Phosphorus-3 cases.

Rise in Jevels of calcium
—2 cases; Phosphorus- 14 cases,

There was no change in calcium level in
1 case,

There were some variations from the
usual pattern in certain cases. In onc case,
calcium level rose during and even afier
the operation, eventually coming down to
normal. Like this there were a few more

variations which could not be accounted
for.

Discussion

Cuthbertson (1932) said that metabolic
disturbances are independent of the use of
anaesthetics but manipulation produces
mare metabolic changes than direct njury
Cuthbertson (1936) found in patients afier
injuries to bones that there was an increase
in the excretion of phosphorus which though
less than the increase in the excretion of
n_itrogcn and sulphur was related to it in
time. From these observations he concluded
that the urinary excretion of phosphorus
after injury was due to katabolism of tissue,
probably muscle. Howard et al (1949) have

- reported contrary to this—the quantity of

phosphorus is not exactly what is expected
if all the excess of these substances came
from the same tissue source and metabolised
muscle. Surgical stress activates the pitui-
tary—cortico adrepal and medullo - adrenal
systems, which deal with the secretion of
corticoids and cpincphrinc—~acrording o the
studics of Roche, Hills and Thorn (1950 ;
Eliel, Hellman, Pearson and Kats {1951). ’

Tisdall and Harris (11292) ohserved an
tincrease of blood phosphorus. This was
confirmed by FEddy and Heft {1923, who

also observed this increase aasoci.atcd wit‘l;’

icatrization of nonosseous 1ISSUES an
::cs::;ical operations. Cuthbcrtson (1930)
confirmed the obscrvation in 4 cases.
Duncan described an increase of phosphorus
due to muscular trauma. The same obser-
vations were observed by Neuficld, Toby,
and Noble (1943), Winternitz and Suto-
Nagy (1948), Green (1943), Bellman and
Flock (1944). .

They thought that the electrolyte comes
from tissue cells distal to the site of trauma
that are damaged during the period of
operation. The augmented serum phOsph'o-
rus may be an expression both ofa-ma‘;or
discharge of this electrolyte in the circula-
tion and a coincident depression of the
kidneys to eliminate it. Total serum calcium
is practically unafTected but fonized calcium
is slightly changed. The cﬂi?cts obs.en.;cd
are caused by surgical stress, since variation
has been produced during the stress PeriOd’
with return to prestress level within the
fifth day of operation. In the present series
the reaction of calcium and phosphorus are
equally marked. Manzinilla et al (195.3)
report that they found more changes' in
serum phosphorus than in serum calcium

during stress.
In considering the inherent factors in
surgical stress that may cause the changes

in blood phosphorus and account for the
variations observed, the following factors

may be taken into account:—
Local.—During operation, tearing of

 tissues and cutting of blood vessels occur,

causing ischacmia and anoxia. Shorr (194.3)
observed in vitro the effect of the anoxia,
manifested by an increase of phosphorus
and a decrease of phospho-creatinin. Allison,
Cole and Holmes (1947 conclude that the
increase of phospharus is caused by the
destruction of muscular phospho-creatinin.

General ~Surgical operation pmduécs gene-
ral effects throughout the anteropituitary
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—cortico — adrenal  systems and  per-
haps in part through the parathyroid,
which in turn modifies cortico-adpmet
function. The effects produced by ACTH
and corticoadrenal hormones on serum
phosphorus and its excretion are contra-
dictory, some authors observed an increase
after  ACTH administration, others a
decrease, and still others no variation. The
action of the pituitary gland on blood phos-
phorus appears to be due to the growth
hormone, since it has been shown that
hypophysectomy produces a decrease in
blood phosphorus.

Manzanilla et al (1953) observed low
serum calcium and raised serum phosphorus
during siress. They also observed that serum
phosphorus increases in young persons and
decreases in old persons. However, in the
present series this relation of increase and
decrease with age was not found. Even in
the cases in which the generat factors men-
tioned were responsible for the vatiation
observed in this work, it does not explain
the reactions of increase and decrease.

Summary

Surgical stress is defined as the condition
of stress when a person undergoes a surgical
operation. During the condition of stress
there is disturbance in the levels of different
electrolytes in the blood.

Blood calcium and phosphorus were
investigated in 100 cases who underwent
operation in the J. A. Group of Hospitals,
Gwalior. The calcium level goes down
during the operation and the phosphorus
level goes up. The variations are explained
by the activation of pituitary corticoadrenal

systems. b
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SACRO-COCCYGEAL TUMOURS AND CYSTS

ny

V. BALASUBERAMANIAN, Madras. .

The term °sacrococcygeal tumour and
cysts' has been used loosely to cover.a wide
range of tumours and cysts round about this
region. Though the term scems to be
mainly a topographical one, yet by a com-
mon understanding it is applied to tumours
arising from embryonic structures or of a
complex nature e.g. a Teratoma. In the
following discussion the common connective
tissue ov epithelial tumours are not included.
Tumours can arise over the posterior aspect
of the sacrum, between the tip of the coccyx
and the anus, and in front of the sacrum, i.c.
between the rectum and sacrum and even in
the rectum itsell.

The sacrococcygeal area is one of the
commonest situations for teratoma and
teratomata are perhaps the commonest of
all tumours here. Our knowledge of these
interesting tumours is far from complete.
Perhaps because of the many embryological
events taking place in this situation terato-
mata are so common here. In our series
teratomata were lound in 6 out of 8 cases.

The classification of the tumours of the
sacrococcygeal region has been done in many
ways. They have been classified according
to the original structure from which they
arise and also according to the anatomical
situation. The actual pathological nature of
the tumour must also be taken into con-
sideration. Lahey and Eckerson® have classi-
fied these tumours on the combined basis of
anatomical site and embrvological nature.
Bacon' classified these tumours according
to the structure they arise from. Raven' has
given a comprchensive classification.

While it is quite easy to diagnose a tera-
toma in this area it is difficult to trace the
site and the tissue of origin of the uncom-

‘mon tumours. Tumours other than terato-

mata could be classified as follows :

The tumours entirely posterior to the
sacrum could be classified into (a} tumours
from obliterated portions of the medullary
canal and (6} tumours from ‘sequestrated’
skin e.g,, pilonidal ‘cyst. Of these the
pilonidal cyst is the commoner.

Tumours anterior to the sacrum could be
classified into (&) tumours from the neuren-
teric canal (&) tumours from the post-anal
gut (¢} tumours from the proctodacal
membrane and (¢) tumours {rom the rem-
nants of the noto chord. This classification
combines the anatomical location with the
tissue of origin of the umours.

For the sake of completeniess we have to
mention {a) parasitic foetuses and () con-
nective tissue tumours.

In our discussion we have confined our
attention to the anterior sacral tumours as
they are more important.

Though not actually a tumour in the
pathological sense a meningocoele could
present through one of the sacral foramina—
quite a rare event, Raven mentions and
illustrates one such case.

Tumours from the neurenteric canal

Tumowrs arising from this structure are
very rare. Galletly (quoted by Raven) states
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that simple presacral cysts lined by squa-
mous or columnar cpithelium probably
originate from the cells of the neurenteric
canal. .

Tumours of the post anal gut

The post anal gut lies dorsal to the cloaca.
Tumours of this structure, therefore, arise
in the antesacral (or'rctrorcctal) area and
may present between the anus and the tip
of the coccyx. Middleroff, quoted by Lahey
and Eckerson’, was the first 10 have recog-
nised the post anal gur as the siic of cystic
tumours. These have also been called
‘ congenital cystic sarcoma of Braune’.
These cysts are lined by columnar epithe-
Jium, which may even show ciliation in some
places. Mucous glands may also be present.
Malignant tumours arise from these and it
is possible to confuse malignant tumours
arising from this structure with teratomata
where one sided development is marked.
One of the cases described herein belongs to
this group.

Tumours of the proctodeal membrane

Lahey mentions in his article the possibi-
lity of such a tumour. But he does not give
its histological characteristics. Perbaps an
ante sacral dermoid which arises from inside
the anal canal may be stvled as a tumour
arising from the proctodeal membrane.

Tumours from the notochord

Much literature has accumulated about
twnours arising from the notochord. These
tumours (chordoma) are locally malignam,
The most characteristic feature of the
wumour are the ‘ physaliparous* cells.

Sacrococcygeal teratoma

It has been already stressed that terato-
mata are the commonest of tumours here.

These have heen grouped and ofien un-
necessarily confused with dermoids. Both
are common. One should not arrive at a
histological diagnosis of teraloma unless one
can demonstrate derivatives from more than
one layer. Teratoma can arise either poste-

Tior or anterior to the sacrym ; in the latter

case it can arise in the rectal wall itself. As
In teratomata elsewhere the aetiological
factors of these tumours are not known.
There is no special age predilication for
these tumours. They are more common in
the female.

Pathological Nature

Many of these tumours are benign 1o
start with, excepting a few Jike chordoma
which are always malignant. But as far as
teratomata are concerned it has been stated
that one third of the subjects are hern dead
and 90%, die within a few days (Bacon'),

Teratomata may  undergo malignant
changes—usually affecting one of the gern
layer derivatives. The type of malignant
change most common s a denocarcinoma.
‘But others like papillary adenocarcinoma,
alveolar sarcoma°, embryonal adenocarci-

noma, and chondrosarcoma have heen
recorded (Bacon!, Lisco®).

Signs and s)’mptoml

Tumours of the sacrococcyge

al region do
not have any

" special signs or symptoms.
Frequently the patient comes mainly be-
cause of the physical handicap due 10 a large
swelling in the gluteal vegion. Difliculty in
defaccation and Very occasionally blcc;:ling
per rectum have also been rccm'('icd.

! : Even
urmary retention due to

a large mass is not
uncommon. Table 1 gives ap analysis of the
vases under discussion. Some of l.lwsc case
records have been given ju detail.
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TABLE 1
i Path. Report. Remarks.
S. No 1 Sex Age. Duration. 1 a po‘ 3
o - l- .- ———— P e . e ‘Ir————.-v— — —_——- =
Case [ ‘ F. 7 yeans. Since childhood. Teratoma., Opérated.
i l do | " Not operated due to extensive .
Case T 1 M. 3 days ' i anomaly of genitalia (Fig. 1).
: Teratoma. Operated.
Casc 1T F. 10 years. do. ‘ —
i d. i rated,
Case IV M.7 ‘mnnlhs. 2 months. Dermo | -
i - rated.
Case V * F. 2 years. 3 months. . Carcinoma 0pc0 -
. rated.
Case VI F. 30 years. 6 months. ! Teratoma i Opc »
[ i ! . : erated.
Case VII M. i0 months. _Since birth. Teratoma | G:c » )
‘ Teratoma.’ : rated.
Case VIII M. 10 days. do. { er \
Details of Some of the Cases

The diagnosis does not _prcscn't any
difficulty. Usually at the stage in wi?lch. the
patient comes it would be difficult to indicate
the exact anatomic site of origin (due to the
large size of the mass).

A plain skiagram of the sacrococcygee.\l
region may show () the presence of radio
opaque structures like bone or imperfectly
formed teeth and (&) erasion of the sacrum
as a proof of the malignant nature of the
tumour.

A Ba. enema or 1.V. pyelography may be
useful, where gross pressurc on the rectum
or bladder is suspected.

Treatment
The only available treatmcnt* for sacro-
coccygeal tumour is Surgery. No form of
radiotherapy is useful due to the‘complcx
nature of these tumours. Surgery Is usually
possible only in a few cascs. In' o'thch,
some form of surgery will offer palliation.

The tumour can be excised from the
perineum or per abdomen. In 'somc‘ case.:s
Kraske’s approach or its modification 1s
useful. But even the benign tflmm.n‘s be-
cause of the large size and the situation are
often difficult to excise in toto al one stage.
Much more so are the malignant tumours.

Case 1V.—A maie baby agsd 7 months was b}“ﬂught
with the complaint of a tumour that was coming out
of the anus ever since the age of 3 mo.mhs. On
examination there was a small tensley cystic tumaur
entircly covered by skin attached by a thl'n pedicle
of skin to the anal canal. The mass had just come

out of the anus.

Fig. 1
Showing Case No. II note the extensive
genital anomaly.
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Fig. 2 Fig. 3 Fig. 5
Showing the structure of the dermoid Showing the adenc-caccinomatons pattern Showing the large size of the tumour in Case VIII, in a baby tendaysold. There was not any
in Case 1V, . in Case V.

difficulty during delivery —a creditable performance! :

Showing the massive size to which these tumours attain, (lase

The mass was excised and it had the tvpical
structure of a dermoid.

Because of its situation at the upper level of the
apal canal this is most probably a dermoid arising
from remnants of the proctodeal membrane.

Case V.—A female child aged 2 vears was admitted
in, September, 1935, for a swelling in the sacrococ-
cvgeal region-—since three months. There was no
other complaint. Examination re\'calcd- a cystic
swelling situated practically over the tip of the
coccyx. Rectal examination did not reveal any
abnormality. A plain x-ray did not reveal any radio
apaque shadows. At operation it was found to bc
quite superficial. A study of the wumour revealed it
to be an unilocular cyst with 2 smooth wall except at
the Aoor—where there were *velvety’ projections.
The pathology report was * adenocarcinoma’.

The child was kept under observation. Four
manths after the operation the child was broughlt in
with enlarged inguinal glands. Surgery was advised
and refused. A month later the child was admitted
with more marked enlargement of giands in both
groins. A ‘bloc’ dissection was done on both sides ;
histologic examination revealed a picture of an
adeno-carcinoma identical with the original tumaour.

We can consider the tumour to be a teratoma
where the entodermal layer has undergone malignant
change and resulted in an adenocarcinoma. But
we should then be able 1o demonstrate tissue of
epiblastic and mesoblastic origin. Unless this is
definitely shown we camnot postulate a unilateral
development of a teratoma. But from published
reparts of previous cases it is well known that when a
teratoma undergone malignant changes the usual
histological picture is that of an adenocarcinoma.,
Casc Reports published by Lisco and others iflus-

trate this. '

The one other possibility is that the case could be
one of an adenacarcinoma arising from the remnants
of the postnatal gut. Since an examination of the
original tumour did nat reveal any other tissue it s
not unreasonable to suppose that this was a case of
an adenocarcinoma arising from remnants of the
post anal gut. The actual anatomical location of the
tumour also lends support 1o this suppaosition,

Case VL—This patient, a female aged 30 years,
was admatted for bleeding per rectum of six monthy’
duration. There was nothing obvious externally.
Rectal examination revealed a very hard mass situa-
ted on the left posterolateral wall of the rectum,
A wit of hair was felt projecting from the tumour.
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A plain skiagram of the abdomen revealed radio
opague shadows in the pelvis just in front of the
sacrum. A lateral view did not revlal any attach-
ment to the sacrum. The tumour was approached
by excising the coccyx and the lowest picce of the
sacrum; on incising the posterior rectal wall the
tumour was scen and dissected out. The wound was
closed with a drain. Her post operative period was
complicated by (a) inability to pass urine for
nearly two weeks and (8) slight discharge of fascal
matter through the wound. But these were only
temporary.

Pathology Report.—The specimen revealed a partly
cystic and partly solid tumour containing a few ill-
formed teeth. Microscopic examination revealed
‘squamous epithelium, connective tissue and bony
trabeculac—structure ‘s that of a teratoma’.

Summary

A brief description of sacrococcygeal
tumours is given. A record of eight cases js
presented with full details in some of the
more interesting ones,

My thanks are due 10 Dr, C. P, Viswa-
natha Menon, a.s., F.R.CS.,, and to the late
Lt.-Col. C. R. Krishnaswami under whom
all these cases were admitted. My thanks

are also due to the Dean of the Government

General Hospital, Madras for permission
to publish these cases.
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PRIMARY MALIGNANT LYMPHOMA OF THE
GASTRO-INTESTINAL TRACT*

: BY
A. PRAKASH and SANGHAM LAL, New Delhi.

Although malignant lymphoma is usually
a generalized discase, it docs have a localized
form or stage’. Localization has been re-
ported in all types of lymphoma. Gall and
Mallory", reported that 11% of cases in
their large series were confined to one

structure.

"It is possible that some of these tumours
have a local origin and, from such a nidus,
invade and destroy the organ in which they
ariset. They spread primarily by direct
extension or along lymphatic channelsto the:
regional lymphnodes. Distant metastases
occur late’.

Various figures in the literature show that
carcinoma is far more frequent than lym-
phoma in the gastro-intestinal tract, except
in the small bowel, where the two have becn
reported with equal frequency’.

Involvement of the stomach in a localized
process is much more frequent than that of
the rest of the gastro-intestinal tract'. Th;
first case was reported by Cruveilhier* in
1871. Forni (1914), Taylor™ (1937),
Snoddy*® (1952}, Crile, Hazard, Allen®

{1952) have rcported various series of such
lesions of the stomach. The term applied to
the neoplasm was lymphosarcoma'® I 16.21.

Singleton and Moore®™ (1949), Marcuse
and Stout' (1950), and Sperling*' (1954),
reported this disease in the small bowel, in

-the comprehensive reviews of lymphomas of

the entire gastrointestinal tract.

These tumours, though comparatively
rare, are being reported with increasing
frequency in the literature. They offer great
diagnostic difficulties. They occur in com-
parativelv vounger age groups. Gastric
lymphosarcoma produces an ulcer-like
syndrome and many times it is difficult to
exclude carcinoma. Ileo-caecal lymphomas
may give a picture of abdominal tubercu-
losis or intestinal obstruction.

The terminology of these tumours has not
been standardized’. Descriptive cellular
classifications of the lymphoblastomatous
tumours have been suggested by different
authors. These classifications are primarily
based on the predominant cell in the tumour
(Table 1).

Table I=Classification

; Gall and Mallory ;

Jackson and Parker,

. szo Clinic. ! l
11 a... Lymphocytic lymphoblastoma. Lymphorytoma.
Small round cell lymphosarcoma v Lz_mghoblaslit lymphoblastoma. |Lympheblastoma.
. ... Stem cell lymphosarcoma. Reticulum cell Sarcoma,
Large vound celt Iy mphusatcorha Clasmatocytic lvmphosarcoma.

(or reticulum ecll lymphusar-
comaj.

Hodgkin's lymphoma.
Hodgkin’s Sarcoma.

Hodgkin's discase

Giant follicular lymphoblastoma ...

Hodgkin’s paragranuluma.
Hodgkin's granuloma.
Hodgkin’s Sarcoma.

' Giant follicular lvmphoblasioma. | Giant follicular lymphoblastona.
!

*{The paper W

Surgeons of India, held at Jaipur in 1959).

as presented at the scientific session of the Annual Confevence of the Association of
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We cncountered three such patients
during the last one year.

Case No. 1.--K. S, 40 years, Hindu male was
admitted on December 17, 1958 with pain in the
epigastrium, which was being relieved after taking
meals, for the last eleven months, This pain had
become continuous and there had been loss of appetite,
marked loss of weight and constipation for the last
six months. During this pain he often felt nausea,
but never vomited. There had been no episode of
haematemcsis or malena.

He had been diagnosed as a casc of peptic ulcer
and had received antacids, antispasmodics and milk
diet. The symptoms had become progressively worse.

On physical examination, he was a fairly built
individual and did not look anaemic. There were no
palpable lymph nodes.

There was a firm, partly mobile, mass, +° X 5%, in
the region of the left hypochondrium and epigastrium.
The liver was just palpable below the cosial margin
and was firm in consistency. The spleen was not
palpable. The heart and lungs were normal.

Fig. |

Bariuwm mecal showing a cunstant filling
defect, very suggestive of Carcinoma.

The blood picture was within normal limits. The
E.S. R. was 13 mm. fall for the 1st hour (Wintrobe),
The blood urea was 19 mgm%,. Stool examination
was positive for eccult blood. Urine contained a lew
oxalate crystals. Fractional test meal showed a high
total acidity with blood and mucus in all the speci-
mens,

Bariutn meal showed a constant filling defect ;
very suggestive of carcinoma (Fig. 1).

With a prroperative diagnosis of carcinoma of the
stomach, he was operated upon on 22Znd December
1958, There was a large tumour mass in the region
of 1he pyloric antrum. Distal, radical sub-total gas-
trectomy was performed. '

Gross examination of the resected stomach, revealed
a large infiltrative type of growth near the distal end
of the stomach, with ulceration, measuring about

"2 cms. in diameter. The wall of the stomach \vas

diffusely thickened (Fig. 2).

On microscopic examination. there was a large
tumour mass occupying the submucosa and in one
portion completely replacing the muscle coat, made
up of cells with rounded outlines, scanty cytoplasm
and deeply staining round nueleii. Cells were arrang-
ed in sheets with scanty stroma. The mucma w
raised and ulcerated (Fig. 3).

as

In some places the deeper layers were partly

infilirated,

Histopathological diagnosis wag malignant lym-
phoma of the stomach with ulceration (Fig. 4). ’

The post operative course was uneventfu]

He atended the out-patient’s section during the
first weck of December 1959 He s SYMPIOnL {ree
and feels much better.

He was not given any irradiation.

Bease No. 2B 5., 30 yrars, Hindu maie was
admited on Sth November 1958, with Tow ;grad;-
fever, weakness, cough and gradually increasing lump
in the abdomen for the last two and a hale nonths.

On cxanunation, he was an an
thin build. There were no palpabie lvinph nudes,
There waa shifting of the trachea to 1he irn and there
were crepitations in the lelt upper apd middle pulmo-
“ary ZOTIOS .

acmic young man of’

Microp

PRIMARY MALIGNANT LYMPHOMA OF THE GASTRO-INTESTINAL TRACT

Fig. 2

Large infiltrative type of growth with ulceration.

hotograph showing Jarge tumour m

Fig. 3
ass occupying the submucosa and replacing the muscle coat,



126 THE INDIAN JOURNAL OF SURGERY

The liver was tender and just palpable below the
costal margin. The splecn was not palpable. There
was a firm, tender, partly mobile mass in the right
Hiac fossa, measuring 47 X 4*. Blood picture showed
normal total and differential white cell counts and
total R.B.C. 2:8 mil/cm. and 7-5 gm%, haemoglobin.
E.S.R. was 98 mm. fall in Ist hour (Wintrobe).

Fig. 5

Chest skiagram showing infiliration and
cavitation in the left upper zone.

Fig. 4
Microphotograph showing
the tumour, made up of
cells with rounded outline,
scanty cytoplasm and deeply
staining round nucleus. Cells
are arranged in sheets with

scanty stroma,

Sputum contained acid fast bacilli ;)n smear examina-
tion. Skiagram of the chest revealed infiltration with
probable cavitation in the left upper zone (Fig. 3).

Barium enema showed a deformity with incomplete
filling of the caccum and ascending colon. Appearance

was very suggestive of either malignaney or tuber-
culosis (Fig. 6).

Fig. 6

Barium enema showing incomplete filling of
the caeccum and ascending  colon :
1

: . veTY
suggestive of malignuncy or tuberculosis

losis.

[
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He was put on antitubercular treatment {Strepto-

" mycin 1 gm. O. D. and P. A. 8. 3 gm. Chourly).

. After two months of this trcatment the patient’s

cdndition progressively deteriorated and he started
having obstructive symptoms. -

A laparotomy was performed with a preoperative

diagnosis of ilcocaecal tuberculosis. There was a firm

mass in the ileocaecal region. There were no glands.
As the patient could not stand a resection, an ileo-

" iransverse colostomy was performed. The patient was

continued on the antitubercular treatment.

He did not show any improvement. After an
interval of 2 months, he was explored again on 9th
March, as he showed signs of obstruction. Loops of
bowel were adhcrent to the mass in the right iliac
fossa. A picce from the invelved bowel was removed
for histolopathological examination and the abdomen
closed, as the patient’s condition was too poor for any
extensive resection. The ilecclostomy stoma was
patent.

Histological examination revealed the entire tissue,
to be wholly composed of tumour. The cells were
arranged in sheets with scanty strama. The cellawere
fairly uniform, with a vesicular nucleii, prominent
nucleoli and scanty cytoplasm. Occasional milotic
figures were seen. Tumour cells were scen infiltrating

- the lymphatic channels. There were no giant cells.

The diagnosis was malignant lymphoma. lymphosar-
coma (Fig. 7).

A

The patient improved slightly in the post-opcntivc
period and was discharged on 31st March 1959, He
has not been contacted since then.

Case No. 3.—B. D, 25 years old, Hindu, female was
admitted on February 3, 1939 with pain in the abdo-
men, loss of weight and amenorrhoea for the last onc
year. The pain was colicky in paturc and was accom-
panied by vomiting. She had lost a considerabic
amount of weight. She had been getting low gradc
fever for the last ten months. There were frequent
episodes of alternate constipation and diarrhoca.

On cxamination, she was a very thin, emacim-
ted and anaemic young lady. There were dis-
crete, firm and tender lymph nodes on both sides of
her neck. Heart and lungs appeared normal. Loops
of intestine both visible peristalsis could be seen in
her abdomen, and a firm tender mass (3” X 27) could
be fect in the right iliac fossa. The spleen and liver
were not palpable. Pelvic examination was ncgative.

The blood picture showed a moderate degree of
anaemia and the white cell count was within normal
limits. E.S.R. was 46 mm. fall for the st hour
(Wintrobe), Bone marrow was normal. Skiagram of
the chest did not show any active pulmonary lesion.
Biopsy of une of the cervical lymph nodes showed a
chronig inflammatory type of reaction. Barium enema
showed an irregular filling defect in the caccum and
ascending colon, very suggestive of tuberculosis
{Fig. 8). '

Fig. 7 -
Microphotograph showing fairly uniform cells, with vesicular nucleus and scanty cytoplasm.
Cells arranged in sheets with scangy stroma, :

6
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She was put on antitubercular treatment {Strepto-
mycin | gm. O.D. and LLN.H. 100 mgm. T.D.8.}.

She had two cpisodes of subacute intestinal obstruc-
tion, which werc managed by suction and intravenous
alimentation.

She was operated upon on 12th February 1959.
The lesion ‘was confined to the terminal ileum and
caecum. Right hemicolectomy was performed with
end 10 end anastomosis,

On gross cxamination the meseniery comtained
numerons  enlarged fism lymph  nodes averaging

Fig. 9

Thickened and stenosed
bowel segment with complete
ulceration of mucosa.

Fig. 8

Barium cnema  showing

irregular filling defect in

the caccum and ascending
colon,

I to 2 cms. in diameter. They were firm, non-matied
and the cut surface was uniformly pinkish grey. The
terminal ilecum showed a thickened and partly sieno-
sed segment approximately 12 crms. long. The gut
proximal to this was thinned out and dilated. On
apening the indurated portion, the wall was scen 10
be markedly thickened, measuring upto 3 crus., and
completely replaced all round the circumference by
a firm, grey, pinkish tumour. The Tumen was mark-

edly narrowed and the mucosa completely ulcerated
(Fig. 9).
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Microscopically the mucosa was ulccrated in places.
The entirc thickness of the wall was infiltrated by
tumour tissue made up of large mononuclear cells,
lymphocytes and stray cosinopbils, There were very
many giant cells of the Reed-Sternberg type. Some
of these were of bizarre type. Mitotic figures were
present in abundance. Regional Jymyh nodes were
completcly replaced by the tumour. The diagnosis
was Hodgkin’s sarcoma (Fig. 10).

The post-operative period was uncventful. Tyo
weeks after the operation she was given a course of
deep X-Ray therapy. She was discharged in April
free of all symptoms and markedly improved in her
general condition. She had been contacted since then
and is alive and well.

Comments

L.ymphosarcoma of the stomach is said to
occur more frequently in the younger age
groups. The average age in Marshall and
Meissner's! cases has been 43 years. Farmer
and Hertzog’, however, have reported a
higher average age. Our patient was only
40 years old. Sex incidence is predominantly
male in the literature.

The presenting symptoms arc very much
like those of an ulcer, as in this case.

Burning epigastric pains, nausea, vomiting
and weight loss are common. Hematemesis
and melena may occur. There was marked
nausea. but no vomiting, hematemesis, or
melena in our patient. A mass js often
palpable. Gastric analysis differs signi-
ficantly from cancer, in that the large
.majority of these cases show free HCI,
ranging from 70 to 90 units’. Similar
findings have been reported by McSwain
and Beal'” and Warren and Lubenski®®.
Inspite of a recent enthusiastic report™,
Papanicolau smears have very limited
value in diagnosis. '

Roentgen studies are the best diagnostic
aids.” The majority of the authors conclude
that the process cannot be differentiated
from carcinoma. Certain findings, however,
are strongly suggestive: giant rugal folds,
extensive involvement with little peristaltic
impairment, multiple gastric ulcers and a
large gastric ulcer in a young patient? % &

Gastroscopy and biopsy may be of help
in some cases’. The gross appearance of

Fig. 10
Microphotograph showing large manonuclear cells, lymphocytes, and grant cells of Reed-Sternberg
1vpe. Abundant mitotic figures.
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lymphoma of the stomach is. often indis-
tinguishable from that of carcinoma. The
lesion may be localized ulceration with
irregular heaped margins, a fungating or
annular growth or diffuse infiltration with
thickening. The cut surface is usually grey
to light yellow in colour, homogeneous and
glistening. There is no great propensity to
undergo necrosis or haemorrhage. Involve-
ment of the lymphnodes may be indistin-
guishable from that of a malignant process,

The published reporis of others,d 1,19, 7,
8. 1.9%.%  ctrongly suggest that isolated
lymphoma of the stomach and the bowel
does not have the pessimistic outlook indj-
cated by Minot and Issacs', 30 years ago.
Wide surgical excision remains the primary
form of therapy®’. Survival figures range
from 429, to 53%% in 5 year follow-ups.
The prognosis is considerably better than
that of carcinoma. Our patient, almost
1 year after resection is alive and well.
However, it is known that untreated cases
may run a slow course, and survival of over
10 years has been reported?®,

Ileocaecal lymphomas may invoke epi-
gastric or mid abdominal pain and general
malaise in early stages’. Later, signs of in-
testinal obstruction may predominate. A
mass is often palpable most commonly in
the right side of the abdomen, Weight loss
may be a marked feature, Radiologic studies
may demonstrate an ileocaecal filling defect.
Ileocaecal tuberculosis, not being a rare
disease, often may be the first diagnosis,
Both of our cases were suspected as tuber-
culosis and treated assuch. The picture was
more confusing in the second case, as he
had a lesion in the lung with positive
sputum. It is difficult to differentiate the
two lesions even on gross examination. Both
may show ulceration with marked thickening

of the wall, Cascation, tubercles and
calcification, if seen, will be in favour of a
tubercular pathojogy. Right hemicoleciomy
with resection of adjacent lymph-nodes, is
the accepted form of treatment.

The value of post-operative irradiation
therapy is not entirely proven. At one ex-
treme Yarnis and Colp*® favour rad iotherapy
aver total gastrectomy in gastric ymphoma,
Allen and Denaldson' advocate its routine
use in post-opcrative patients, Holmes :
Dresser and Camp"', however, warn us of
the danger of haemorrhage and perforation
in irradiation of these organs. Our third
patient, received post-operative irradiation.

Attempts at chematherapy with nitrogen
mustard and TEM have not produced satis-
factory results®,

Summary

A short review of the literature on the
primary malignant lymphomas of the gastro-
intestinal tract has been given and three
cases have been reported. The lesion in the
stomach could not be differentiated from
malignancy. The patient, a 40 year old
male has remained well for one vear follow-
ing surgery. The two cases in the ileocaccal
region were treated as tuberculosis, prior 10
surgical exploration. One of them has heen

-followed up and has remained well for

8 months. Resection js the treatment of
choice in these cases.
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RETROGRADE GASTRO-JEJUNAL INTUSSUSCEPTION®
BY
SANGHAM LAL, ATM PRAKASH and P. N. SATSANGI, New Delhi.

Retrograde gastro-intestinal intussuscep-
tion, following gastro-enterostomy, is a rare
patholagicat phenomenon.'' Since the first
case report of such a condition in 1917'%,
several additional veports have appeared in
the literature® & ™18 4 T} to date eighty
rases of retrograde intussusception of the
loop of jejunum into the stomach through
the gastro-enterostomy stoma have been
published 4. The majority of these cases
had occurred following a simple gastro-
enterostomy but cases have also becn report-
ed following a subtotal gastrectomy? 4.

The case of jejuno-gastric intussusception,
which forms the hasis of this report, was
similar to the ones already reported in the
literature, except that it occurred fifteen
vears after the gastro-enterostomy and is the
first case of its kind reported in India,

Case Report

K. N., M years male cook was admitied on 19th
November, 1958 with severe abdominal pain and
vomiting of one day’s duration. He had been ope-
rated upon at Stanley Hospital, Madras, for what
appeared to be pyloric ohstruction (vomiting, disten-
sion and pain after foods. The immediate post-opera-
tive period had been uneventful. One year after ithe
operation he was in Poudickerry Hospital, for fony
davs, with severe vomiting. He had six repeated
haspitalizations then for varying intervals, for similar
complaints. in different hospitals.

He always had mild pain and bhad taken Aludrox,
two bottles a month, almost regularly.

The last egisode, which braught him to the haspital
this time, was marked by recurrent, upper abdominal,
colicky pain and persistent vomiting. ‘The vomit was
greenish red to start with but later had hecome
blood-stained.

On examination, he was a muddle aged man of fair
build. He looked anacmic and toxic, Pulse rite was
68/min. and B. P. was 120/80 mm. of mercary.

*Paper presented at the Annual Conlerence
Visakhapatnam in Dzcember, 1958,

Abdomen showed a well healed, right paramedian
scar, with no masscs or peristalsis. There was slight
tenderness in the Wpper abdomen. Blood piciure
showed 8'5 gm. % Hacmoglobin and Total leucocytc
count of 10,50Cfcumm.

On 2tk November, 1858, slight rigidity had
appearcd under the left rectus muscle. Conservative
management by continuous gastric suction and intra-
venous alimentation was continued. A vague ma
was palpable in the epigastrivm and Jef; hyporhnnr
rium. Roentgenogram of the abdomen showed m.p
free gas under the diaphragm and a convex sha!dm ;
above the fluid Tevel in the stomach suggesiive of ;
h,m,vd loop (Fig. 1). Auacks of pain continued a ;
visible peristalsis appeared in the upper abdomn
moving from left to right, A pre-operative dia m;"'l-_
retrograde gastro-jejunal intussusception wasg:\ad:-n *

Fig. |
Roentgenogrom showing a com &X shadow
above the Auid level in (e stomaeh '
suggestive of bowel lisop, ’

ol she Association of Surgeons of India held  ar
it, E
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Me was pperated upon on 21st November, 1958,
thraugh the old scar. It was nat obvious immediately
what was wrong. There was no dilatation of the
juops of small intestine. On cverting the transverse
colan, the efferent loop of the jejunum of the gasiro-

enterostomy was found invaginating into the stomach

(Fig. 2). The stomach was palpated and found th
contain loops of small bowel (Fig. 3). By a process
of gentle squeezing and manipulation, the lon_ps \.\‘rrr
reduced. The last loops appeared pagtly devitalized
and got damaged during the manoenvre; and so
about cightcen inches of small bowel was resccted
and end to end anastomosis performed, 300 cc. of
blod was given during the operation. The post-
OpETALIVe course was uneveniful and he was dis-
charged from the hospital almaost symptom [ree.

Discussion

Retrograde jejuno-gastric intussusception
of the efferent jejunal loop is a rare sequel
of gastro-centerostomy. It seems to be still
rarer following a sub-total gastrectomy*’.

‘The etiology of this condition has not
been deteymined satisfactorilv™. Among the
more accepted views, it has been sugyested
that the wide stoma may cause rapid empty-
ing which may result in irritation of the
jejunal mucous meinhrane as a result of its
contact with food, and so jejunitis results.
Radiological examination demonstrated the
irritability of the jejunal wail. and it was
suggested that these areas of jejunitis may
set up waves of antiperistalsis resulting in

Fig. 2
Diagram showing invaginating rfferent
7 Joup of jriunum.
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the formation of intussusception™?. 'The
size and the type of gastroenterostomy has
no relation to the condition™ %,

Shackman has classified the types of in-
tussusception met with, into three' :—

Type 1.—Intussusception of the afferent

loop. \

Type 2.—Intussusception of the efferent
loap.

Type 3—Intussusception of both loops.

Our case comes under the second and the
most commonly met with type.

The condition has been described in two
clinical types, acute and chronic'.'". Rarely
recurrent intussusceptions have alsa been
encountered® %, The condition may occur
at any time, ranging from a few days, or a
few weeks to several years after the original
operation'®. The chronic form, however, is
intermittent in nature and in a number of

Fig. 3
Diagram showing jejunal loops in the
opened stamach,

(Adapted from Thornion Shields ..
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cases may pass unnoticed. The present case
occurred filteen vears after the previous
operation and fits into the chronic or recur-
rent variety. In the literature we could only
come across one case occurring after such a
long interval''.

The onset may be classically sudden in
acute forms®. The initial symptoms in the
large majority of the cases are colicky
epigastric pain, followed by vomiting. Early
appearance of altered, rather than frank,
blood in the vomit has been the characteris-
tic in the published vases®. It is said that in
half the cases a swelling is palpable in the
epigastrium®. Inspite of the absence of
marked rigidity or distension in this case,
only a vague swelling could be felt. Visible
peristalsis mav he seen in a varying number
of cases. In the chronic forms the symptoms
may be episedic, intermittent or mild.

Early diagnosis in acute forms mav be
extremely difficult. The usual pre-operative
diagnosis has heen high intestinal obstruc-
tion, a ruptured viscus or an acute surgical
abdomen®. In this group, the prognosis is

grave and surgical intervention should be
immediate.

The other group of patients, 1o which this
case belongs, is composed of those who
maintain a state of chronic invalidism,
following a gastro-enterostomy or sub-total
gastrectomy for peptic uicer, The symptoms
starting anv time after the operation, are
epigastric pain, nausea and vomiting, which
occur at irregular imtervals and  subside
spontancoushy”. Radiological invesugations
aid in establishing the diagnosis. Plain film
of the abdomen may show intestinal gas
Jhadows in the vegion of the stomach, but
barium  meal  fluoroscopy establishes  the

diagnosis. Tt may show a marked flling
defect, a rounded shadow produced by the
ectopic coils in the stomach, which may
change its position during palpation. The
condition should be considered in anv
patient who complains of abdominal pai;1
and vomiting following a gastro-enteros-
tomy''.

It is now generally realized that provided
the condition is recognized early cnough,
manual reduction of the intussusception can
be carried out at operation without anv
difficulty, and the resnlts will be salisfactor:\'

in all cases. In our case although manual

reduction was easy, the bowel segment was
devitalized and got damaged during the
procedure, hence resection had to be done.

Various measures have heen suggested for
preventing recurrence, namely

I, Undoing the gastro-enterostomy and
reforming it.

2. Emtero-enterostomy bétween the affe-
rent and efferent loops.

3. Partial gastrectomy.

Naturally, it 13 very difficult to judge the

cfficacy ol these methods, as recurrence of

retrograde  gastro-jejunal intussusception is
raes Y,

Summary

Retrograde intussusception of the efferent
loop of a gastro~enterostomy is a well rec og-
nized, although infrequent condition. The
literature on the subject has been reviewed.
A case has been reported, which wis suceesa-
fully treated surgically,

e
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HORN IN AN EPITHELIAL CYST

In the available literature on epithelial
cysts (Epidermoid cysts) there is no mention
of any horn like content. Finding such a
thing in a recent case has prompted us to
put the following case on record.

Case Report

Sri B, C. a hindu male aged 24 years came with a
hard mass in the middle of his right thigh gradually
increasing in size and giving rise ta occasional pain.

He noticed it accidentally about a year back. There

was no history of injury or of acute inflammation.

Clinical examination revealed clight fullness in the

middle of the anterolateral aspeet of the right thigh.
The skin in the centre was dimpled and dark in
colour. On palpation there was a mass measuring
3727, slightly irregular, hard in consistency, fixed
to the skin over the dimple and fireely movable on
the deep fascia. Groin glands were not enlurged.

Operation notes.—The swelling was removed under
local anaesthesia. Tt consisted of a lax fbrous bag in
the subcutaneous tissues  On opening the sac whitish
cheesy malerial poured out along with whitish Aakes
that are usually seen in epithelizl cysts. The wall
contained plemiv of similar laminated keratinised
material.

The whole of the cavity was occupied by a1 hard
mass having the shape and size of a young deer's
horn. iFig. 1. It was fixed to rhe cyst wall over its
rounded base and showed on its surfuce dark, vellow
and whitish striatiens.

Microscopic  examinalion. ~Under  the mieroscope
the vontents of the eyst showed granular debris,

BY
H. K. SARKAR, B. P. GHOSH and K. P. SEN GUPTA. (

aleutta,

dcgcncral.cd keratinised disquamatcd epithelial celly
and occasional cholestrol crystals,

» The wall of the evst was lined by granulation vissue
in most of the places with plenty of giant cells. In
solated areas the lining was intact and it showed
thickened stratified squamous epithelium with

nicken r kera-
tinisation (Fig, 2),

Fig. 1
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Composition .
Cholestrol free 10 mgm. Gm. Moisture - 14:29,.
Cholestrot trace 16 mgm. Gm. Toral Ash - 49,

Protein 300 mgm. Gm. Toral
Lipids - M mgm/Gm.

Discussion

The origin ol epithelial cysts has been
reviewed by us on one of traumatic origin
in a recent article. (Sarkar and Sengupta).
In the absence of history of trauma it may
he presumed that the patient has forgotten
about it, but it is difficult to explain the
exact mechanism of the formation of the
horn like structure. However it can be
assumed to have formed in the same way

as a sebaceous horn by slow protrusion of

the content through the punctum and its
subsequent  inspisation and keratinisation

the only difference being the formation
within the cyst instead of outside. But it is
difficult to explain inspisation of the cyst
content within a fluid cavity in an area of
thigh exposed to movement and pressure.

Summary
An epithelial cyst in thigh containing a
horn like structure is described Mechanism
of its formation is suggested.
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RENAL CARCINOMA IN CHILDHOOD

By

A. B. BHAJEKAR, A. MOSES, H. S. BHAT and J. K. G. WEBB, Vellore (S. India.}

Carcinoma of the kidney is very infre-
quent among children. The literature seems
to be devoid of more than a few case reports
of renal carcinoma in the very young. °In
the British [sles, Riches et al {1951) analys-
ing 2814 cases of malignant neoplasms of
the kidney recorded during 1935 to 1950
found no authentic report of renal carci-
noma below the age of ten vears. ‘Gross
£1933) failed to find any record of carcinoma
of the kidney in childhovd in the Boston
Children’s Hospital during a period of thirty
years. ‘Sirsat had no case of renal carcinoma
inn a child when he reported cases of cancer
of infancy and childhood attending Tata
Memorial Hospital, Bombay, from 1941 to
1951. *Hempstead et al (1933) reported a
case of Renal Carcinoma in a boy of eight
vears who was well for ninc months after
surgery. Hempstead’s sccond patient, a boy
of fourteen vears died of metastases, one
year following surgerv. “Clinton Thomas
(1956} mentions a ten vear old girl who
died of metastases trom Renal Carcinoma
six wecks after admission into Hospital.
“Mathew White (1951 analvsing fifty one
renal tumours in children could find only
one carcinoma. Case reports by Malcolm
1894, Rawls :1931) Campbe!l (1937
Nicholls {1936), Roche (1931 . and Hell-
strom are not authentic is definite histologi-
cal evidence was lacking. It is evident from
this brief review that renal carcinoma in
childhood is very rare and henee needs
reportng.

‘The rarity of carcinoma of the kidney in
children seems to be an avenue for specnla-
tion. The development of carcinoma is re-
lated 1o venal adenomi. The venal adenoma

in itself is a sequel of arteriosclerosis
which is a hall mark of advancing vears.
The change from adenoma 10 hypcr;u-ph-
roma is supposed to be an insidious process.
Thus, the observed infrequency of renal
adenoma prior to the degeneration vears,
the low growth potential of adenomas and
the silent slow-growing nature of hyperneph-
romas explain the infrequency of hyper-
nephromas during childhood.

61 malignant renal neoplasms  were
recorded during 1950 - 1959 in the Christian

Medical College Haspital, Vellore, out of

which 16 occurred in children. Among the
latter only one was a carcinoma and the
15 others were embrvomas. The single case
of renal carcinoma is reported,

Case Report

VL, Hindu girl, 10 vears old, from Banegalore, wis
admitted for investigation into the Christinn Medicoal
College Hospital, Vellore on 2-7-195% with a histors
of a mass in the right side ol the abdomen, headache
and attacks of vomiting. The history ol headaclie
and vomiting dates back 10 the time when the child
bad jaundice at the age of two years, The mass in
the abdomen was discovered accidentally during 4
detailed clinical examinativn by the family phvsiciam
three months before admission and e impn.rmm.v
was attached 10 it tll a few days befure addmssion .
The child had vagie abdominal pain for 8 monts
belore the tumour was discovered. FEpivodes ol head-
ache and vomiting recurred at intenvals ol (air te
three weeks and were rebieved by aspirin and oty
uncharted simple remedies. Bawel habit and i -
writion were normal, History of fever and etnlls.
or hematuria was absent, Except for jaundice when
two years of age the past history ey ealed no pertinent
incidents. No points of signitican e were

i " avadabibe
the lamily hivtory.

Clinical Examination.- -\ healthy girl with normal
respiration. pubse and temperatare. General exami-

mation did pot show v significant fdioe. T hee

{
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ax 100170 mm. of mercury. Blood
odically showed no cvidence of
cardiovascular and ner-

blom] pressure W
pressurcs recorded peré
hypvrlcnsion. Respiratory,
yvous systems \werre normal.

Ahdominal examination revealed fullness in the
right lumbar region and an intra abdominal mass
was discovered. The tumour was not wender. was ﬁn.n
and smooth, moving treely with respiration, 'bl-
manually palpable, and separatc from lI}c liver
horder. Percussinn note was dull and margins were
well demarcated. Rcctal examination showed no

abnormality.

A clinical diagnosis of right renal tumour was

made.

Investigations.—-Blood : Hb. - 10 Gms.%, Blood
Urea - 27 mg. W.B.C. Total: 9.400jem.: Blood
Sedimentation rate, 20 and 10 mm. for

Group *O% . r
the first and sccond hour respeetively. Lrine and

stoals were normal.
Intravenans pyelograph : hved normal functioning

Jett kidney. There was a space occupying lesion in

pule of the right kidney distorting the caly-

the lower | '
¢ medially Fig. 1.

ces and pushing the urete

Fig. |
wram showing e it
the lower pule of right kidney.

Intravenous pyele

X-rays.—Skull and Chest - No lesions were noticed.

Operation (6-7-°59). The abdomen was explored
through a tight oblique incision extending from the
renal angle 10 the umbilicus and a large smooth
tumeour arising from the middle of the right kidney
was recognised. Large veins were scen coursing over
the wumour. The other kidney was normal. A trans-
peritoneal nephroureterectomy leaving thesuprarenal
gland behind was done, cxcising the ureter as low as
possible. The liver and splgen were normal and no
palpable evidence of metastasis wasseen in the glands
around. The abdomen was closed in layers. The
child made an uncomplicated recovery.

Pathology. ~The specimen weighed 603 G. and
measured 14 X 11 X 5 coms. and consisted of an oval
shaped soft, well encapsulated tumour invalving the
kidney. The surface was covered by large blood
vessels and both poles of the kidney were seen. About
8 cms. of the ureter was attached to the specimen.
Cut section revealed a pale yellow coloured soft and
friable tumour with haemorrhagic areas The tumour
had destroved the kidney except for the upper and
lower pales (Fig. 2) showing dilated calyces. The
tumour showed many spaces flled with blood.

Fig. 2
Tumour as seen during operation.
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Wy Y

*
Fig. 3 Fig. 4
Fig. 3 and 4- Operation specimen showing tumour of the right kidney.
Microscopic picture. ‘Tumour-Section revealed a neo- Impression.. Papillary  adeno-carcinoma o1 cley

plasm of the kidnev consisting mainly of two typesof  cell carcinoma of the kidney.
cells 1 Uniform cells with large hyperchromatic
nurlei and  cosinophylic cystoplasm, arranged in
tibular and papillary patterns  Fig. 61,

The child was discharged on 18-7-59 §,, ., health
state and was advised Radiation.

) e In Bangalore, post-uperative radiation Was give))
14 e . R . CRRES WL
2 Insome areas the papillary processes were lines 10 the operated area.

by large pale foamv cells with small nuclei. These
foamy cells were arranged in clusters 1n some areas

Fig. b .

Follow-up examination was done in January 1964
.6 munthsi. The patient had no symptoms and there
was no evidence of disease locallv or otherwise,

I'he remaining renal tissue was normal. Utinary investigations and Xeray chest were ormal,

Fig. 3

Photamicrograph 160 Showmg papillas cavainoma sith s ear el
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Comments

The rarity of renal carcinoma in child-
hood warrants this case report. In our case,
the predominant symptoms were pain and
swelling : haemawuria was ahsent. Head-
ache and vomiting preceded the discover
of the renal swelling by many vears. No
evidence was found to explain the headache
and vemiting on the basis of hypertension
ar mctastasis in the brain as repeated bload
pressure vecords were normal and neurologi-
cal investigation revealed no abuermal find-
ings. The absence of metastasis in Iymph
nodes and abdominal viscera on exploration.
the encapsulation of the twmour and the

absence of blood vessel invasion  on

Fig. 6
Photomicrograpl,
X 160 showing
papillary carcinoma
with granular cells.

microscopic study, normal reentgenograms
of bones and lungs and adequate surgery
followed by radiation are all in favour of a
goud prognosis. The short term follow-up
however, does not necessarily  justify the
above statemem.

Summary
A case of Renal Carcinoma in i 10 year
old girl is reported. A Drief review of the
literature on Renal Carcinoma in childhood
is presented. Views on rarity of Caicinoma
of the kidney in childhood are enumerated.
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SELF RETAINING MALLEABLE ABDOMINAL RETRACTOR

BY

K. N. KASHYAP, New Delhi.

A need exists for a self retaining malleable
retractor to overcome certain difficulties
encountered during surgical operations.
Sometimes a sustained retraction in-a rela-
tively fixed position is required, for example,
the stomach and duodenum must be retract-
ed from the operation field during gall
bladder operations, the peritoncum and
viscera retracted while performing lumbar
svmpathectomy, or during prolonged opera-
tions on the kidnev, et cetera. During these
procedures one assistant s almost wholly
engaged in holding a suitable retractor and
is of no further help to the surgeon, and
sometimes this retraction becomes fatiguing.
Various self retaining retractors which in
into the operation wound are of a fixed
shape and increased retraction at one end
mav produce dithiculty at the opposite site,

To overcome some of these problems and
to provide a retractor which can be adupted
to individual conditions o selfl retaining
malleable retractor has been designed.

It consists of two rads, a joint that allows
fixation of these rods at any angle and in
any position by the tightening of a single
thumb screw, and a terminal malleable
blade, one end of which, carrving a shoulder.
can slide over one rod, and he fixed in posi-
tion by another screw.

The joint consists of two pairs of cup-
shaped pieces held together by a centrally
passed bolt. FEach pair is notched 1o hold
one rod in its grip. Thus the two rods can
be fixed in any desired position by tighten-
ing ane thumb screw. The retractor blade is
made of copper chromium plated, and is

of suitable tensile strengih 10 allow boih

bending into position manually and also
effective retraction.

The components of the retractor van be
sterilised by boiling o1 in an autoclave along
with other instruments and assembled when
required. When the patient is being draped
on the operating table the vertical thicker
rod is fixed in the leg-rest holder on the side
of the table at the approximately required
position. Later, when retraction is required,
the joint and the thinner transverse rod is
fixed on 10 the vertical rod. The blade s
hent according to the shape required and its
shoulder slipped aver the transverse rod
where it is fixed by the screw. Greater or
lesser degree of retiaction can be casily
obtained by simply loosening the sevew and
tightening at the required position,

The viscera are thus effectively retracied
out of the operation field and the assistant
is spared for more definitive help 10 the
surgeon. The retractor is fixed alongside the
assistunt and does not jnerfere
movements.

with his

The rewactor hlades are made motwo
sizes, i broad one 25 and 4 navvow one 14"
wide.

A Kidney Hook

During operitions on the kidney, espe-
cially plastic vrepaiv of the reng) pelvis, the
kiduey has to be held for a jong period.
This usually involves either clevating the
organ with the hand, which wakes ton much
space, or the kidney is slung up by 2 tape

A 143
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Fig. |

Self-retaining mallcable abdominal retractar (rollapsed).

Fig. 2

SNelf-retasnnmn lllﬂ"ti\hlf' allll"“l]llﬂl retractor fixed 1o the operaung table » illustrating its use
Self-reta 4 g
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Fig. 3- - Kidney hook.

slings passed above and below the kidney

pelvis and crossed on the outer side. I'his

mvolves extensive stripping of the kidnev of

its fatty capsule and further, these tapes
tend to slip. The kidney clamp also, when
applied. tends 1 interfere with the blood
supply of the kidney.

A simple device is suggested to hold up
the kidney by means of a two-pronged cur-
ved hook bent on the fat. The limbs ave
adjustable manually if any change is requir-
ed. The prongs pass along the anterior
surface of the kidney and hook up the kid-
ney - one prong passing above and the othey
below the kidney pelvis. The hook is heid
comfortably by one finger and presents the
whole pelvis for operative work. Tt does not
damage the kidney inany way and iy easy

to apph.

A similar hovk made of plastic can be used
tor slinging up the kidney for radiological
‘examination during an operation. s plastic
is radioluscent it will not interfere with the
shadow of caleuli. It can be sterilised iy
formaline vapour or in dettol or hsal.

The kidney hook can also be used 16 hook
up the ureter during uretero-lithotomn

one prong passing above and the other
below the site of the calculys,

Messts. Himalaya Manufacturing & Sales
Co., Faiz Bazar, Delhi-7, India, have verv

kindly agreed 10 manufacture and snpph
these instruments.

—~Received for publication on 16-1.1'm0.
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« RHINOSPORIDIOSIS »

RY
G. LAKSHMIPATHI and K.

The recent literature contains a number
of case reports of Rhinosporidiosis from
South India. Generally these are from the
coastal areas, either from the east coast or
from the west coast; but seldom from the
interior arcas such as Rayalaseema. This
case report is of interest as it records a case
of Rhinosporidiosis from Kurnool District

{Ravalascema).

Case Reports

K. N. A. male aged 20 years attended the Eve,
Nose and Throat out patient department of the
Kurnool General Hospital on 8-8-°58 with a history
of obstruction 1o the nose and blood stained nasal
discharge for the past two years. The onsct was
insidious with blocking of the right and left nasal
chamlrers alternatively in the early days. The obs-
(ruction became constant, bifateral and prugressive
and e observed a mass growing in the left nostril.
About an year ago, he was admitted in this hespital
for this and the mass was remnoved from the nose
with partial improvement in his breathing, The
obstruction recurred again after some months. His
general condition is normal and there is no history
of Haematuria or Haemoptysis.

Family Histors,—He is a native Wl Maddikara, a

village in Kurnool District about 70 miles from

Ig.

V. SUBBA RAO, Kurnool,

Kurnool. His parents and grand parents belonged

to the same village and he spent all his 20 years of
life in the same village. He is a cultivator by
profession. He has one eclder sister and one elder
brother. No one in his family has suffered {rom a
similar complaint nor has he been aware of anybody
in the village having a similar complaint.

Clinical Examination.—At the time of admission, a
red vascular polypoid mass of the size of a small
marble with a papillomatous surface attached to the
lower margin of the septum was found im the left
nostril. Another mass was seen in the left nasal
cavity, partially hidden by an anterior septal deflec-
tion. The middle of the right nasal cavity also
contained a similar polypeoid mass protruding from
under the inferior turbinate. Posterior Rhinoscopy
showed both the Choanae free. But the roof and the
left lateral wall of the nasopharynx necar the Fusta-
chian tubal orificc showed a numher of small bus
discrete papillomatous.masses of the size of a millet
seed {See Fig. 1). No other similar lesions are seen
any where else on the body. Clinically the picture
was typical of Rhinosporidiosis.

Pathological Reporti.—Naked eye examination
of the specimen, tissue shows papillomatous growth,
the surface of which is covered by tiny round whitish
nodules. These nodules, on close examination with a
lens are found to be the mature sporangia.
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Fig. 2

Micraseopic examination shows the sparangia of

Rhinosporidium secheri in various stages of develop-
ment. Some are on the surface while others are in
the subtucous laver. Around the fatter, there are

inflammatory changes. Some of the ruptured sporan-
gia are heing surtounded by foreign body giant eell
The appearances are typical of Rhinosporidinm,
Serberi (See Figs. 2 and 3).
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Treatment

As the septum is markedly deflected to
the left side and blocking the nose, a sub-
mucous resection of septum was performed
under local anaesthesia by the usual tech-
nique from the left side. On correcting the
septum, the polypoidal mass in the left nose
was fdund to be hanging from the roof.
This was removed with Luc’s forceps. The
mass on the anterior portion of the septum
on the left side and the mass from the right
nasal cavity were similarly removed. There
was moderate bleeding which was controlled
hy vaseline ribbon gauze packing. When
the packing was removed the next day
there was again brisk bieeding which was
controlled by repacking with ribbon gauze.
The packing was finally discarded after.
48 hours. One week later, the areas of
attachment of the masses were treated with

the Galvanocautery.

For the small discrete masses in the naso-
pharynx, no surgical treatment was under-
taken as they are very small and far remote
for access. ‘

29/ Antimony Tartarate Solution was
prepared and given to the patient with
instructions to use it as nose drops twice
daily. He was instructed to report again
whenever the trouble recurs.
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ORTHOPAEDIC SECTION

POLIO PARALYSIS OF HIP B

(DIGASTRIC) EXTENSOR RECONSTR
REPORT OF 3 CASES

RY

Y DOUBLE BELLIED
UCTION

) A K. SAHA, Calcuita, .

Problems of momentary balancing for 4
fraction of a second and stationary balane-
ing on one limb are different. A person can
balance ‘negative Trendelenberg) for ,
fraction ol a second if the homolateral
abductors and trank muscles haye some
power. Stationary halancing on one timb
requires, in  addition, minimal power of
extensors to convert the hip joint into 4
stable component through which the bodyv
weight is transmitted. The extensor powe;-
with the synergistic action mainly  of
abductors, flexors and trunk muscles }ncipg
to adjust the line of weight transmission
through one foot, the reduced base on which
the body stands ‘negative T rendelenbery).
Obviously, standing on two limbs gives g
wider base and, therefore, there is less exer-
tion on the part of the extensors than while
standing on one limb.

Daring slow forward locomotion there |y
momentary balancing on one |imh when
the other limb is swung torward for y see
(negative Trendelenberg). Gradually deve-
loping power of hip extensor, adductors
and internal 1otators brings the hip into 4
state of controlled disequilibrium witly the
change of position of the body in space
puositive  Trendelenberg,, so  tha the
momentum ot the body moving forwird
vanslers the bodvy weight to the other limb,
swung and poised after taking a step and
now ready to be the weight bearing pillay
thus treeing the rear limb for jts next

swinging phase.

¥

- ], haracierigic awkwardness iy,
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RESTORATION OF GLUTEUS MAXIMUS POWER FOR POST POLIO PARALYSIS OF HIP |49

Restoration of power of the paralysed
extensors is therefore a necessity particularly
during locomotion to prevent awkwart:'lncss
in gait. Depending on the degree of rC.SIdual
power in other muscles and rcstorauon.of
the quality of extensor power, running
(fast focomation} hecomes a possibility.

In the paralysed limb (chronic poliomye-
litis) affeciing the hip extensors, various
methods have been tried with varying degrec
of success. Dickson {1927} transferred the
origin of fascia lata backwards. Ober (1929)
and Groves (1927) used sacrospinalis sepa-
rated from its origin and prolonging it to
greater tiochanter using a wide strip .ol‘
fascia lata. Ober’s operation was a modifi-
cation ol an carlier operation of Kreuscher
(1925) who used strands of silk instead of
fascia lata. Saha & Chatterjee (1957) used
much neglected quadratus lumborum to the
homolateral greater trochanter using a wide
strip of fascia lata singly jor with the whole
of rectus abdominis (for abductor power)
in completely flail hips in children. Ir none
of these provedures. however the exu‘ns-nr
power reached the desired minimum 1.e.
elevation of the limb against gravity (3).
Barr in 1950 in his follow up of fifty cases
of sacrospinalis transier .Ober’s operation’
found only 257, showed some objective
improvement i extension. He is non-
committal about the quantity of the power
restored.  Almost indentical  results were
obtained with quadratus lumborum transfer ;
the power in most of the cases just fell short
of * 3" Delaved exposure has proved that
e diminished power was due to the waste
from a, probable slack of fascial sirip from
the |'('|u'a|l|~¢| streteh b .
adhesions in the new course ol the muscle
particutarly w ih s Lascial strip '"""'."'." ’I‘hz-‘
adhesions elongated with the excursion of
the muscle inits course and look hke the
rootlets of a tree zlacy sitky fibres qnin_qlu'lhv
fibrons septa of the fat lobules. Methodical

long strands of

and painstaking experiments in animals
by Chatterjee and Ghosh (1960) using
‘Nylon * strip showed definite improvement
of power (limb weight and power ratio).
Though not yet tried in man, the method is
expected to eliminate the difficulties of long
strip fascial transfer.

Thus failing to reach the objective to get
adequate extensor power, other alternative
transfers including double transfer were
considered to improve upon the older proce-
dures. Adductor longus was considered a
good reinforcement in those cases where it
is available. Its power could be harnessed
after detachment from its origin to either
tensor fascia femoris, sacrospinalis, iliopsoas
or quadratus lumborum after severance
from their Jower attachments with the inter-
mediation of a wide strip of fascia lata and
thus converting it into a double bellied
extensor (digastric). The rotation was also
expected to improve and the nature would
depend on the direction of pull in different
flexion-extension phases of the limb, whether
lving on the inner or the outer side of
mechanical axis of the femur (c. I, action of
psoas magnus;. ‘These were verified in
cadaver. T'raining an adductor to contract
m unison with the contraction of the outer
belly was not formidable particularly in
children.

Materials

Three cases with almost complete parvalysis
of extensor and abductors were selected for
operation. Allhad good power of adductors,
specially adductor longus, They were child-
ren between the age of 5 and 9 years
suffering from the effects of poliomvelitis
for 3 10 4§ vears. The 2ud case had an
carlier operation for restoration of internal
rotator power of the right hip. This enabled
him to lock the knee on his own. The other
two cases had flexion  abduction deformity
due 1o ensor fascia temoris contracture,
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In these, preliminary correction of fhe
flexion contractures by Soutter’s operation
was done at the same sitting before hames_s-
ing the distal and of the tensor fascia
femoris to the homolateral adductor i(‘)ng-us.
The 2nd case had digastric reconstruction
with the help of sacrospinalis and adductor
longus.

Methods

Except for the reconstruction of extensor
digastric with the help O‘f‘ tensor fascia
femoris, the procedure of exposure and
detachment of the sacrospinalis, llmp'soas
and guadratus lumborum are as described
by Ober (1927}, Mustard {1952} and Saha
& Chattér_jee {1937, respectively. lln cach
of these latter procedures 11-27 wide and
6"-7" long strip of fascia lata has to be talfcn
from the healthy thigh to be used for joining
the ends of either ol the above muscles Fn
the adductor longus detached from ity origin
from pubis. Both the cases where t.emnr
fascia femoris was used, had abduction —
Aexion deformity. This deformity  was
corrected by Soutter’s muscle slide operation,
The incision in these cases was prolonged 1o
the lateral aspect ol the thigh for 7'_-8" to
expose the fascia lata. 147-2" wide .?ll‘lp was
dissected free from the lower end of the skin
incision keeping its upper attachment in fhe
tensor fascia femoris in tact. After correction
of the deformity of the hip and reconstruc-
tion of the common aponeurotic origim 0\'.(‘1'
the iliac crest the distal tongue shaped dis-
sected prolongation  was now free to he
harnessed o the adductor lengus.

Detachment of the origin of the
adductor longus

With the atfected limb held by an assistam
i abducted. flexed and externally ‘l‘()lzucd
position a & hockey stick ill(?isi()'n‘ is made
over the taught adductor ]"f'gus' T'he curve
is at the upper end J:And ‘('u‘clcs the upper
taught tendinous f)l'i};llj. of adductor longus.

The muscle is dissected free from the femoral
vessel and their sheath anteriorly and
laterally, medially from the fascia covering
this and posteriorly from adductor brevis
taking special care to keep the nerve and
vascular supplies. The origin of the muscle

is detached with the help of a sharp scalpel
from the body of the pubis.

Half way down the vertical limb of the
incision, a subcutaneous tunnel is made on
the medial and back of the thigh directed
towards the greater trachanter. The sub-
cutaneous tunnel is carried with the help of
asmall incision behind the greater trochanter
(not always a necessity) to the bottom of
the incision for quadratus lumborum or
sacrospinalis detachment. In case of tensor
fascia femoris, oritropsvas the tunneling is
carried towards the anterior superior iliac
spine.

Suture of fascia lata to the detached end
of the sacrospinalis, iliopsoas or quadratus
lumborum is done by constructing a Y at
one end of the strip, sandwiching the muscle
end between the limb of the Y and fixing it
by interrupted “ 0 silk sutures.

Tensor fascia femoris in the new orient-
ation with a long strip of fascia lata or one
of the muscles sacrospinalis, ihopsoas and
quadratus lumborum by artificial prolon-
gation of the insertions by fascia lata can
now be drawn through the subcutaneous
tunnel to the intermediate incision on the
buttock to which the upper end of the adduc-
tor longus has been drawn subcutaneously.

The Timb is now held in fun extension,
45 abduction and internal rotation with
the patient in b0 prone position.  The free
end ol fascia lata is drawn over the adductor
longus and fixed by 27 ik suture to the
tendinous part of the muscle and interrupted
“ 00" silk w ahe surface of the muascle bellv,
While the Timb is held in this position the

1
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b OWER FOR PORT POLIO PA
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«<kin wounds are sutured and a plaster of
Paris spica applied. During these exten
sive exposures transfusion Is necessary.

Post - opentive

The plaster of Paris spica is k(?pt fo‘r
 weeks and after removal, the limb h;s'
rehabilitated. Restoration of movcrncnts :1
assisted exercises, rcsisl?d ‘cxefmscs an :
lastly training and co-ordu?atmn in stan(!m:.,
and locomotion are carncd.. If ‘the hm‘)
helow the hip is flail, the pauent is CnCO\L.:lI;
aged to walk with lhc‘ hcl? of a bu? ¢
weight bearing light caliper if necessary.

Case Reports

Case No. 1. 3802160 5. D. female  child a.gnl
7 ::n wi;h residual “almost flai! limb; paralysis of
igyht lower limb with flexion abduction contracture
T

Fig. | )
Skewh showing the drmrhmrml :::.-m
sacraspinalis from 1 jower attach
‘ tvr the sacrmunt,

- k
of the hip and shortening of 17. She h.ad hcr‘attz-\.l;h
at the age of 3 years. She had an ungainly gait w;
70° forward stoop and right hand above knec lor
locking.

Fig- 2
The diagram showing adducto:l 10ng‘1;:
severed from its origin and rea yl:n o
drawn through a4 subcutaneous tunnc ko
intermediate incision an the buttock.

Fig. 3

The strip of fascia sutured (o adductor
longus after drawing through the subcutane-
ous tunnel to the intermediate  incision.

Residual Power :
l ~
: Rt. Knee. | Rt. Ankle and Fool.
Rt Hip. i
' Quadriceps

Tensar Tasia frmons .- Juadrice) .
Sartorius b~ Fleors:
Ploxa l‘l - Outer L
Fxtensors " e
Abducter !
Adductor '
Eaxt. rotatar ! f

Int. rotator

Paras ertebral group and atul

~

1

‘pital - ““.liﬂvl‘ pnu@ L
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Operated under general anaesthesia on 12-4-60.
After Soutter’s muscle slide for correction of flexion-
abduction deformity, extensor digastric reconstruction
was done with the help of adductor lengus and tensor
fascia femoris. Blood transfusion of 250 c.c. was
required. Post-operative perivd was uneventful.
Plaster of Paris spica was removed on 18-5-60. After
‘rehabilitation she was given bucket-1op caliper owing -
to her failure to lock the knce during the stance
phase.

Extensor and abductor power has developed to 3.
Gait is near normal with the caliper (weight bearing
and bucket top).

Case No. 2.—4504/60 A. K. D. male child aged
9 years with residual paralysis of left lower limb. He
had an attack of poliomyelitis at the age of 44§ years.
He was admitted in early 1959 with 24" shortening
of the left lower limb. He could walk with shuffle
while bearing weight on the externally rotated aflected
limb ; the body bent forwards by 80" at the hip and
hand above the knee to keep it extended. He had
facile locomotion with this awkward gait and deve-
loped callosity of the skin above the knee from {riction
of hand.

Fig. +
Suture of the proximal end of the fascia
with sacrospinalis with the limb in optimum
position is complete. Incision to expose
adductor longus is seen closed.

Fig. 5
Soutter’s incision over iliac crest for muscle
slide operation for correction of fiexion-
abduction deformity is shown prolonged
over the lateral aspect of the thigh,

Fig, 6

Muscle  <hide

done
and  the (- s
corrected, vlortnin

the illac cresy ja now visible, g
tongue shaped rectangular SIrip in :

> h ecta continuity
with tensor Fascia temoris is separated fre ,
© My

the underlying muscle,

Residual Power : (May 1959)
Rt Hip.
i Rt. Knee. Rt. Ankle ang Four
‘Tensor fascia femoris ¢ Quadricens . . T
9 s ps O Ext. dig. long
h_.nrtnﬂua 4 ) It Tus .l
Flexors 4 Flexors : Others 2
Extensors 1 Quter 1 Nil
Abductors i Inner 3
Adcductors - 3
Fxt. rotators 4
Int. rotaters [¥]

B Py - H
Paravertebral and abdominals - norema},
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He was operated on 12.5-59 for restoration of
internal rotation power of the left hip by contralateral
vxternal oblique transfer 1o the homolateral greater
trochanter. After this operation be could walk straight
with cerrected shoe for height though the shuffle
persisted owing to the lack of abducior and extensor
power.

On 12-5-60 digastric reconstruction for extensor
power was donc with the help of sacrospinalis and
adductor longus. Plaster of Paris was removed on
25-6-60. Rreeny check up shows definite improvement
in locomution with the corrected shoe. The power is 3.
It is curious w note that with development of power
in the extensor he lost temporarily spontancous locking
of kner. However after walking in bucket caliper for
some weeks he can lock the knee on his own,

Case No. 3.--9215/60 B. D. female child aged
5 vears with residual paralysis of Rt lower limb
following atiack of poliomyelitis a1 the age of 2 years.

Fig. 7
The 1ensor fascia femoris is seen separated
from its anterior border in continuity with

She had flexion-abduction contracture of the hip to
50° and shuffled with gross forward stoop and hand
support above knee, She had shortening of 3°.

Fig. 8
Intermediate inciaiorg| behind the greater
trochanter showing the adductor longus
drawn 1o it and sutured 10 the fascia lata in
rontinuity with tensor fascia femoris.

Figs. 9
Case No. 1 showing extensor digastric
recomstruction with tensor fascia femoris
and adductor longus and ability to extend
at the hip. Intermediate incision was not

fascia lata prolongation. used
Residual Power :
!
Ri. Hip. l Ri. Knee. Ankls and Foot.
e ’ _ f ] e
Tensor {ascia femoris 4 Quadriceps 2 ‘ Gastroc 1
Sartorius Y l l'.lex. dig. longus 4 4
Flexors 4 Flexors : Flex, hall. longus 4 4+
Extensors i ! Outer 34 Ext. dig. longus 4 ++
Abuctors 1 I Inner 3+ T. Ant, 4
Adductors 3 ! [ l' H. longus 4+
Ext, rotators 3 | : T'. post. 5
Int, rotators 1+ ' P. longus 444
; P. brevis + 44
Intrinsics 9

Paravericbral and abdominals - normal.
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Fig. 10

Case No. | showing extensor digastric recon-

struction with tensor fascia femoris and

adductor longus and ability to extend at the
hip. Intermediate incision was not used.

Figs, 11

Case No. 3 had similar reconstruction as in
Case No. 1 show the intermediate incision
and patient’s ability 0 extend at 1he hip.
She was operated on 8-9-60 under general g
- thesia, She required saline-glucose transfusion 250 .c,
After correction of Hexion-abduction contracture by
Soutter's muscle slide operation, extensor (Iiguslr’u"

reconstruction was dene with the help of tessar fascia

Fig. 12
Case No. % had simila
Case No. | shoy the
and patieny’s abiligy t

r.r"r”ﬂ!trllflion as an
Mtermediage incisinn
O extend 4y the hip.
femoris and adducior longys,
tained for 6 woeks, She
routine way and at the end
power valued at 3,

.. x
Plasier P wa gyl
w 1
A n'h:\hlhl.‘m'd in
-

of 3 manths b CXU g

Discussion

0. '
Problem of Testoration of ey,

for paralysis of the hip hag
All known

Chisoy Powe;
Vet to he
single transfers do ¢
enough power to lift the hmh ag
Absence of sufficient powcrl
patient as he ¢

solved.
drely give
ainst Rraviry.,
cripples the

: annnt jain outdoor
without caliper and 15 un

fusion possibly h

games
able 1 run, Hip
as been found Iy man

’ Vin
abroad be the

this country and
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But this procedure can only be applied to
paticnts above 18 - 20 years. For children
we had to find some other alternative method
for improvement of the extensor power.
With a view for further improvement, digas-
tric extensor reconstruction with the help of
adductor longus {when its power is available)
and another known muscle transfer was
attempted in 3 children. In all, though the
power shows some improvement over other
single muscle trausfer in similar situations,
vet there is much to be desired to improve
;he power further. The power was seen to
be enough to give more graceful locomotion
but still insufficient for faster movement.
Possible causes of loss of power have been
discussed. Whether the long strip of fascia
needed for these reconstruction operations
will be made to traverse through tunnels 1o
prevent adhesions or will be replaced by
plastics in man is vet a speculation depen-
dent on long term follow-ups of experi-

mented animals.

These procedures though short of expecta-
tion yvet have been found to give hope to
the hopeless children who are amenable to
easv rehabilitation. They with this restora-
tion are able 1o zo to school and mix with

other children as one of them.

Summary
Reguivement of extensor power of hip in
various stages of balancing on one limb,
(wo limbs in standing. walking and running

has been discussed. Good hip extensor have
48

been shown to be a sportsman’s companion
in combination with triceps surae {gastro-
soleus).

Restoration of power in post-polio para-
lysis by various known methods have been
discussed and the power is found to be short

of the expected maximum.

Method of digastric reconstruction with
the help of one of the known muscle (trans-
fers) and adductor longus has been advo-
cated as a new procedure for children. The
method has been shown in all the three
illustrated cases to he superior to single
muscle transfer. Problem of certain loss of
power still lnoms large, though in experi-
mental stages, the use of plastic material or
long strips of fascia (autogenous) traversing
non-adhesive preformed channels will pro-

bably solve the problem.
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STUDY OF ORTHOPAEDIC PROBIEMS IN LEPROSY AND
VALUE OF SPLIT-SUBLIMUS TENDON TRANSPLANT
IN POST-LEPRA CLAW HANDS*

BY

M. L. GUPTA, Pondicherry.

PART 1

With the advent of sulphone therapy in
the treatment of Leprosy we are to-day able
to control the disease to a great extent; in
fact by early and prolonged treatment it
can be cured. The residual deformities,
mostly of the hands and feet, remain as the
main orthopaedic problem. To the physician
it is the presence or absence of bacilli that
seems important, but the patients and the
public are very much more disturbed by the
deformities and the ulcerations, Once facili-
ties for the prevention and cure of these
disabilities are provided a1 grear many
centres, our National Leprosy Scheme and
the medical treatment can be made more
popular and successful enabling the patients
to be treated in the same way as any other
sick person and resume his normal place in
the society, when cured.

Leprosy is highly endemic in the Eastern
Coastal Areas of South India. From arecent
survey conducted by Dr. K. R. Chatierjee
(July, 1958) in Pondicherry State, it‘ ha.s
been revealed that there is an average nci-
dence of 7:17,. In the Pondicherry State
alone with a population of little over three
lakhs. the total number of leprosy patients
works out o he 21,500, In India, it has
been estimated that there are over fifteen
lakhs leprosy cases and about two million in
the whole world. However. all of these are
not Orthopaedic problems.

Sth Decembier P96,

With a view to getting some idea about
the exact magnitude of the problem in
leprosy in this part of India from the ortho-
paedic point of view, a clinical study of
1000" consecutive cases which attended the
leprosy out-patient department during the
vear 1960, was undertaken along with
detailed recording of the deformities in the
130 cases which were admitted to the local
leprosorium.

Type Distribution and Incidences of
Polyneuritic Forms (Table I)

26:1%, of the cases were seen to have
associated polyneuritic signs in the form of
either palpably thickened nerves or with
additional paralytic signs, like claw hands,
foot-drop or trophic ulcers. These are the
cases which either require active orthopae-
dic care for the potential ones, which are
later likely to go in for these complicatjons.
Cases with polyneuritic signs in the lepro-
matous type of lesions coustituted a large
percentage of the wotal, which is not often
realised and the lepromatous leprosy is not
thought to be associated with polyneuritic
signs in so many cases. However, these were
the cases which were mainly having only
thickened nerves and anaesthesia and less
often the clinical deformities.

#per read at the Onthopaed Section of the Gonference of the Awsociation of Surgeons of India-
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TABLE I
Incidence of Polyneuritic forms in Different Types of Leprosy
Total Cases— 1000 '

]
. . . - . H Witl
Type of Lesions } Total Cases | Pure Forms l'ulyml‘u:-itir Percentage
- —_— — — signs ! Re
: SR . . -
[epromatous ] 317 l 196 ' 121 ﬂ -
I = ! = e
% foid 283 94" .
Tuberculon ! 243 0 i oo
, - Anaesthetic 94 . . :
Maculo-Anaesthetic } 15 211 " | S0,
Indeterminate 10 - ' !
ndetermin ii 85 . 18 [ l.aon
Poly itic 18 i
(1) )ll(“lrl R ! .‘“ | ."800
Border Lane ) 4 It ;
o e - -
Total ... OO 3 o e
I'otal r 1O00) 734 261 Y10

Sex Distributor of Polyneuritic
Lesions (Table II)

The sex incidence of leprosy in the pure
forms of various tvpes comes to be almnst
three males to one female, while In cascs
showing polyneuritic signs, there is still
lesser incidence in females being only I in 4.
The problem of lesser incidence of leprosy
in the females and still lesser incidence of
the mutilating deformities of the hands and
feet is worth investigation. The females
seem to get more of maculo-anaesthetic
form of leprosy (42:2%,) and less of lepro-
matous form (26:0%,) than the over-all
figures of 32:5°, would suggest. In case of
peural involvement no sexual variance in
tvpe has been observed, practically in all
groups the incidence has been | to 4.

Distribation of Polyneuritic Lesions
in Various Age Groups in the
Male and Females (Table IlI)

In the males below the age of 10 vears
no case with polyneuritic sign was detected.
The nuaximui number of cases presented
between the ades of 20 to 30 years--the

rl'lt?st active period of ones life: in females
(Table 1V} maximum incidence has been

a decade carlier between the ages of
Il to 40 years.

Vari.ous Physical Disabilities
in Leprosy (Table V)

On closer and detailed study ot the
150 cases admitted to the local Leprosovium
it was found that more than 759 of lhr'
(-;1:«-5 had one or the other tvpe of defor-
|.mty. Hand deformities wc'-re the most
lt'cqu(‘m, closely followed by feet disabﬂli-
ties with trophic ulceration or its secondary
eflects. In most of these cases, l‘jm.-.'('vmi
hoth the hands and feet weve simull:nw:
ously involved. These figures are high as
compared to those of other workersy th(

' ause
practically no  orthopaedic

. treatment s
being carried out in this institution since
its inception and all the deformed Cases
stay on and clog the already meagre f;u'ili-
ties for the isolation of the inl‘n'ti‘nm cases
ﬁ_)r which these leprosaria should lw- pl'il:lll;:
rily meant. It proper physio-therapy and

operative facilities are provided most of

these cases can he

s made  useful and
rehabilitated.
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TABLE II ‘ )
Sex Distrib;nion of Leprosy Cases with and without Polyneuritic Signs
Total Cases— 1000 '
H Pure Form With Polyncuritic signs
Type of Lesion j Toul . MF | Toal % ' Total | MIF | Towl | %
T T M s | e M| w0 | 83
Lepromatous i 196 —;—— -—f—5~1~—|l 260 -4 T ‘; ” s
M | e | 69 M i__? 80°0
Tuberculoid - : ny = «——74—-11——3:6_5 0 | R T
i’) M| 518 _ _.‘i‘.__L_ZL‘__?fi_
Maculo-Anarsthetic - 71t ——;——-I; ;6—‘ 22 34 - I 5 prve
o T M e e | M | e | 778
Indeterminate ' 85 ‘ ; % 1 — P 18 ; ‘ . P
B T M% R %.—__‘ — w Ti—Tl 711
Polyneuriie i T F - _ AIREL
. B N T N
Rorder Line 4 'MF ‘_,_‘1__ 50 - - ‘ — \ -
. N M 499 _(17;5#_ st | M | 210 | 805
pal e 7B 240 | 325 EREERE
TABLE 111
Age Distribution of Polyneuritic Lesions in Males
Total Cases Males—210
Age L. P. T. P M. AP I. P t v Total
o O e
Below 10 yrars - — — : — i — —
11 1o 20 years 13 8 2 [ 1 3 36
Q1 o 30 vears 27 13 7 7T 12 66
31 10 40 vears 21 4 10 — 9 %
4] to D years 13 4 3 — 8 18
Over 51 years __“l:') - ! o t ,_.,,i,ﬂ _ 3,___n 24
Total ... 101 32 26 i 14 37 210

10
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TABLE IV

Age Distribution of Polyneuritic Lesions in Females

Toial Cases Females—-51

Age L. P T. P. \l MAP L LP { P. Tenal
Below 10 years — 1 . — ! 1 . ) -
11 to 20 years 2 — 4 v 3 1
21 to 30 years 7 5 1 2 ‘ 3 IR
31 1o 40 vears 6 2 1 ' - 3 12
41 w0 50 vears 3 —- 2 - 1 6
Over 50 years 2 __l — -— { - , 1 | "
Total ... 20 E 8 B 4 T ”“"}‘* »—%—‘ —
TABLE V
Incidence of various Physical Disabilities Resulting from Lepros
(In the Leprosorium Patients) Y
Total Cases—150
Type of Deformity | Bilateral ‘ Unilateral “ Total o,
Hand invalvemeni 51 43 7 7| 14 Thpo
Feet involvement 32 4 106 7 (‘47‘:
Lag Ophthalmia or Paralysis Eve-lids A 1 " a“‘“n
Total Blindness 5 ) 1 9 ti‘;)‘)“
Coliapse Nasal Bridge _ 9 *
Gynaccomastia 17 3 l(-l ltl::')
Healed ulceration cornea with partial blindnes. .. 1 2 " :2»600
Hand Disabilities (Table 6) thumbh (grade IV and V', were

Over 50%; of the hands had intrinsic
paralysis and arc the ones amenable to
reconstructive surgery and form the nwjor
active orthopaedic problem in leprosy

patients.

It is interesting to note that partial or

gross absorption of all the fingers and

' - TC COMMGTey
m the females  out of a 1otal of 7 cases
6 were females and onlv one male. ;I()1::
than hall’ of these cases were bilatery)
while in the rest, only right o

. band wa.
involved-- lefit  hand

having completely
escaped atrophy. Perhaps, trauma hys (lch..
nite part to play in the causation of thiy
bone atrophy in leprosy. |
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TABLE VI
Classification of Hand Disabilities in Leprosy
(After the Leprosy unit of W.H.0.)
Total Cases—I150 Total Hands—300
CGrade Description T;Total ! Sex I7 . Vﬂfnil.?lnv?:\k'idw_ Total o
H 5 ;
1Cues |\ F | Both R | Le | PP
e — . . - - I S
1] Only Anaesthesia las 16 9 15| 6 \ s | s 133
! ‘ |
11| Mobile Claw Hand Uscful | { : ‘
Thumb e} 52, 36 16 ' 25 16 | 11 77 ; 257
i ! | ]
111 | Intrinsic Paralysis Fingers and | ' I 1
Thumb or Fingers with con- ' : !
tracture i 33 38 17 0 12 15 ¢+ 18 77257
. ‘ |
IV | Partial absorption fingers with i :
useful length remaining - 3 — 3 01 2! — + 1-3
v | Gress absorption with sinmps : ‘ ‘
only leit 1 1 5 . 3 | 7 3 23
Toal .. 139 91 48 , 66 ‘ 40 | 33 205 | 683
_ { : ! e
‘ : ‘
| | R .
. Pereentage — 05'-}1 346 | 64'4\ 19°5 : 1641 ; 100 ! —
! | !

Table VII shows that of the deformed hands 6% of the cases showed an intrinsic
plus deformity of all or few fingers, which may be severe ecnough in some cases

1o need treatment.

TABLE VII
Types of Deformities Hands in Leprosy according to Nerve involved
Total No. of Hands—200

. Sex ' Hands involved
T o Lesion No. of : Total 0
vpr o« N Y )/
& Cases |\ F o Boh | Re | It A
Ulnar Nerve alone k2! 43 28 30 23 18 101 505
Median Nerve alone pd 1 1 1 1 — 3 1'5
Ulnae and Median . 31 14 17 16 0 9 47 i 235
Ulnar with Median and !
Radia} Nerve 3 1 1 - 2 3 1'5
.l-ut.ﬂ. ;/——7 ~— _____:4 *-—VA. ~ }7 3' ‘ 29 154 \‘ 770
Percentage ... — — — 610 202 188 — ‘ .
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Table VIII shows that of the deformed
hands 50% of the cases had only ulnar
nerve involvement with paralysed fingers,
while another about 23%, had combined
nerve paralysis with the whole hand para-
tysed. Involvement of the median nerve
alone in the form of paralysed thumb
muscles was seen only in two cases while
another three cases showed paralysis of all
the three nerves supplying the hand muscles.
In these cases ouly the long flexors were
spared, and patients could use the hand as
a hook (Fig. 2). In 61%, of the cases, the
involvement was bilateral and mostly
symmetrical. ‘

Table IX shows that out of 104 hands
showing single nerve paralysis of ulnar or
median nerve, 24 hands (about one-fourth
of the total) had fixed deformity or partially
atrophied fingers and were difficult to treat

(Fig. 1}.

Table X shows that out of 50 hands
with complete paralysis ol the intrinsics 36
(729%,) had either marked stiffness of the

fingers afld thumb or atrophy and partial
amputation presenting a challenge for th
orthopaedic surgeon, since these ca .
would need lot of ingenuity and experie e
of hand surgery to salvage some of lh““'
han_ds. If physiotherapy facilities ol
available, these cases would not ha en
ched such a hopeless stage. v

Fig. 1 .

Case with ulnar nerve paralysis with L),
and ring fingers clawed. The clawing i
fixed in Left hand, T

TABLE VIII

Varioas Types of Deformities Hands in Leprosy

Total Cases—100

Total Hands- 2y

Types of Deformities g:::l B "Scx ‘ Hands Involved L
s | i I - | Percens
A Bl IV I BT S 4
1 t B W | v e
Paralytic with Claw hands . ‘ — . l s . I '
: 29 -
; i ‘ R 770
Reverse or Intrinsic plus defor- | ? :
mity of fingers . 1 7 5 ) 5 1 i
- > 1 9 )
Partial or gross ahsorption of all 12 60
fingers 7 [ 6 | 4 3 0 "
Terminal tip atrophy of all or ! i V5
few fingers i3 | —_— 4 5
‘ 1 - )
Very supple fingers 9 | _ _ 0 | 17 L 2
| . - — 1 .
Horny Thumb Nails e 9 ; N . , | 8 +5
. ‘
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TABLE IX
Paralytic Deformities of the Hands

Single Nerve Paralysis (Ulnar or Median)

To:ai Cases—100

Total Hands—200

163

: No. of Sex Hands Involved o Total
Type of Deformity o e e e /o
P Cases | M | F Bolh’ Rt. ! L ITotal hands
W T e 2 8 el e sl s .
% : Clawing Liule Finger Supple ... | 12 ‘ 4 | 6 | 18 90
| H : :
2 ' Clawing Liule Finger Fixed ... 4 = — s 1 21 5| 23
| . . . ; : :
Clawing Ring and Little Finger- : : i
2 ¢ Supgle.. 216 5 112 9 — |33 1 165
) . : i
7. Clawing Ringand Litte Fin, fixed. : 2 1 - 1 1 2 ; 10
o« v ' | !
; , Glawing all four finger supple ... 19 12 7| 7 4 8 2 | 130
S | Clawing all four finger fixed ...~ 5 2 3 ' 2 1 9 7 35
} Clawing all fingers with partia ‘ l I
amputation - 8 4 4 2 3 3 10 50
-M:i:;; Paralysis Thumb alone 5 2 1 i | 1 1 - i 3 15
| Total ... — l - 31 l 18 (104 | -
i :
TABLE X
Paralytic Deformities of the Hands
Combined Nerve Involvements
Total Cases—100 Total Hands—200
' Sex Hand Involved
.. . . of Percen-
Nerve Tepe of Deformity S No. o - A == R
Involved: Fype = ) ! Cases | » | F [Beth ] Re. I La. ‘l'l‘olali tage
i Z 1A 1 ;\;mb 7 ‘ o 7‘7-——‘{ - T N
; Clawi ingers and th !
g 2::';';'?‘.2 ® g b "3 ‘ 5 — 4 4 - 709,
: \ :
[ H H |
- Clawing all fingers and thumb o : ‘
= Ficed s o3 |~ 4 6 sy
: ‘ { 1
E‘r Clawing all fingers and thumb i |
W with partial amputation and l - 0 | 5
_-5 atrophy of sumre . 17 5 12 i 10 6 1 97 13:59;
- : i
LI;:;__; Fixed flexion fingers with wrist i .
Median drop (Ulnar and median with . | i
+ Radial radial nerve involvement’ ‘ 3 1 'l 2 — H 2 % 3 159,
Towl .. — 1 —{ — el o7 a0 L —
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Right Hand showing paralysis of all the
3 nerves. while in left hand there is ulcer
and median nerve involvement,
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Feet Disabilities (Table x.l)

In about half the cases (46-79) trophic
ulcers either active or healed were seen
This  high incidence can probably be
exp.lained by the fact that almost a3 lht;
patients walk about hare.
by habit and partly hecau
afford a shoe.

footed, mainly
s¢ they cannoy

In 12%, cases paralysis, mainly

in the form
of foot-drop was seen

and another 109,
absorption of the
knee amputatioy,

showed partial or gross
feet. In three cases below

had already been perform

) ed due 1o exten-
sive deform

aton and ulceration of feet

Table XII, On closer study  of the
70 cases with trophic

Fig. 2

ulccration, only
15 ease 4% ’ -
es (284%) showed healed ulcers

‘0
while in the vest, the uleeys were all acy;
e

TABLE XI
Classification of Feet Disabilities in Leprosy
After the Leprosy Unit of W. H. O.)
Total No. of Palients-—150

Grade DESCRIPTTION Nooof d
o o L (:HSt‘s ""
Grade 1 Only Anaesthetic tees i

) - ln'(l"u
Carade I ¢ Tropic Ulcers—-Present or Past 70
H th-Ta
Grade 111 0 Paralvsis---dropped oot or claw Toes . ' "
: " LRI
Grade IV Pardal awrophy of foot upto 1/3 of surface ana of ’ .
( the sole 4
| ! i he
Geade v Gross absorption--more than 1/3 of the foot los "
USRI
Amputated  lower  hmb  due W fost wleevation, ‘
{ deformity, eic, . 3
i T 2
I Tonal . o o .
| 130 7o

—
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TABLE XI1
Trophic Ulcers Feet in Leprosy
Total Cases with Trophic Ulcers—70

|

Drscription i ?‘:‘m_(;r
m——— e - : e e
Active Ulcers with 1oc deformities ... ! 26
Active Ulcers without toe deformities. 3 14
Healed trophic Ulcers . )

Extensive ulceration with dc-l'ormrdi .
leet with amputation o 6

Ulcers associated with foat drop
(Lat. popliteal K. paralvsis; e 9

Sex I Feer Involved

Total ...1 70

Percentage ... | — \

|

' ' ‘Toai
M L F | Bow | Re L § P
20 b l 8 l 12 6 3+
9 5 4 1 5 5 18
10 5 1 .5 7 18
3 3 ‘ N T G
4 5 5 0 2 2 14
w24 | 20 oW 23 90

needing necessary vrthopaedic  measures
and education regarding the protection of
anaesthetic leet from trauma. 20 out ol
these 70 cases {2862, had involvement of
hoth feet which is quite disabling and some
of these cases get permanently bed-ridden
due 1o ulcers alone. Six out ol these cases
had such extensive nlceration with secon-
dary osteomyelitis and deformed feet, that

only treatment advisable was amputation
below the knee.

Table XIII. Out of the paralyvtic defor-
mities of the feet, lateral popliteal
paralysis was the commonest and was met
with in 13 cases out of a total of I8
(72-2¢,). Of these thirteen cases bilateral
involvement was met with in 6; and it
may he of interest to know that all these

TABLE XII{
Various Types of Paralytic Foot Deformities in Leprosy
Total Cases——18

Seri . No, of
b;::‘ Type of Deformy Cnses
1 Only “Fout-Drop ™ 4
2 * Foot-Drop ™ with Ulceration.. 9
3 Cavus fecr with claw toes )
Toal ... [ E:]
Percentage ... —

Sex Freet Involved
[t]

o - -
M ] F Both , R, L. ! Teal
i o [ '

222 2 2 | 2 | 1 3

500 + .5 I B 14

M8 5 2 1 2 2 [N
I T T T

500 5000 | A 240 w00 |




166 THE INDIAN JOURNAL OF SURGERY

cases happened to be female patients.
Lateral popliteal paralysis is a major ortho-
paedic problem in these leprosy patients
since extensive ulceration starts very soon
and some of these cases go on to small
stumphy feet or need amputation on
account of extensive ulceration. Out of
these 9 cases with “drop-foot” and
ulceration 3 cases showed extensive ulcera-
tion requiring amputation and 5 had secon-
dary atrophy of the distal parts of feet.

Table XIV. Out of 15 cases showing distal
absorption of the feet, 5 cases (33:3%)
showed almost bilaterally symmetrical find-
ings which was associated with similar
atrophy in both hands (Fig. 3, 4, 5). Two-
thirds of these patients were females ; again

Fig. 3

Bilaterally symumnetrical bone atrophy of
both hands and feet.

indicating similar greater incidence of
severe mutilating deformities with paralysis
and atrophy of the hands and feet in th;-
females patients. Right foot was more ofm;
involved than the left,

Only three
with the stumpy cases

feet were fiee of ulceration
or lateral popliteal Paralysis. The mecha.
nism of these changes would form an inge.
resting study. It seems to be chiefly

neurotrophic  but vascular disturbances,
e

trauma and infection would form an impor
tant step in avoiding

this mutilation of the
hands and feet.

Fig. 4

Fig. 5

N-rays of (eet showing hone absorptiog
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_ TABLE XIV
Bone Absorption and Foot Atrophy in Leprosy
Total Cases—15

’ N Sex Feet Involved
Type o. of % i
Cases M | F |Both| Rt | Lt. | Total
Assaciated with uvlecration ‘active or | f
healed . 8 | 53-3 3 ] 2 4 2 10
Associated with Lateral Pupliteal ’ i
Paralysis 4 267 — 4 | 2 2 —_ 6
Without Ulceration or Lat. Papliteal i ‘
paralysis 3 20-0 2 1o 2 L - 4
[ Ut 1
Toial .| 15 j1000 | 5|10 ! 5| 8 2 : 20
: _ | |
Percentage ... | — — | 333 667 | 500 w—ol 100 —
PART 11

Split Sublimus Tendon Transplant

Work on the reconstructions of these
post-lepra claw hands is comparatively in
its infancy in the orthopaedic department at
Pondicherry—being just about one year
old. As it happens in any other place, my
first patients to volunteer have been mainly
those who have had thesé deformities for a

long pesiod, even over 10 to 12 vears, with |

secondary stiffness, and contractures. Of
course, due to the piouneering work of Dr.
Paul Brand at Vellore there was very much
more confidence in the mindsof the patients
regarding the value of nperative interference
in thése hands. Now more and’ more cases
are flocking to the clinic for treatment.

‘I'ransplantation of the flexer sublimus to
take the place of the paralysed intrinsic to
restore the digital muscle balance is one of
the oldest operation. It was first described
by Stiles in 1922 and later modified by
Bunnell. Since most of these cases had
pre-operative  contracture and stiffness,
which had 10 be overcome by intensive
physiotheraphy, in all these cases only split
sublimus transplant has heen done. There

11

has been no occasion to use Brand’s
‘““ Many-tailed”’ transfer or Fowler’s exten-
sor proprious transplant.

A review of a total of 3| cases with the
last follow up of three months after opera-
tion is presented. A total of 33 cases were
operated during this period but two were
lost to the follow up.

Table XV. 26 were males and 3 female
patients and more than 509%, of these cases
were young adults between the ages of 20
and 30 years.

Table XVI. In about 50%, of these cases
all the four fingers needed transplantation
to restore the balance while in one-third
of the cases only little and ring fingers had
to be transplanted. In 24 out of these
33 cases, left hand was operated.

Now, as a routine, for the claw deformity
of ring and little fingers, sublimus tendon of
the ring finger is detached and split into
three tails (Fig. 6) one for the ring finger and
the other two 1o be passed on to the two
sides of the little finger. The results of this
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TABLE XV

Age Distribution of the Operated Cases

Males—26 Total Cases—31 Females -3

AGE Number of Cases ’ o,
Below 10 years - - —
o 20 yean J 139,
21 o 30 years 16 51-69;
3 to 40 years 4 12:90;,
41 to 30 years 5 16-19;
Over 30 vears - —

Total 31 C oo,
TABLE XVI Fig. 8

Distribution According to No. of Fingers in each Operated Hand
Tolal Hands Operated—33

Post operative. Fingers in possible

adduction.

. \ ! ‘ tig. 6
No. of Fingers Rt. Hand ‘ Lt. Hand Total ! o,
e —————————— [ e The flexor sublimis of the ring finger split
. —— .
y l i into 3 tails and twa of these tails attached
. ! ,
All the 4 Fingers 1 14 16 R-50, 1o cither side of litdle finger.
Little, Ring and Middle Fingees 2 j 3 ‘ 4 1320,
Little and Ring Fingers 1 [ 7 1 430,
Ring Finger only 1 ; - | 30,
o .
Total 9 w3 )

modification of attaching the transplant to
both the sides of the little finger were found
to be definitely superior as revealed by the
comparison of our earlier results, when only
one tail was attached o either side of the
little finger. The residual flexion or abduc-
tion deformity of the little finger used to he
common after single sided transplant, which
is very much less common now-—patients
can even get back some active adduction
and abduction power. In cases with all the
four fingers involved, in addition the sub-
limus of the index finger is detached and

split into 1wo tails and attached after Péass
ing on to the radial side of the "Pslﬁ‘l'ti\'n-
metacorpo - phalangeal  joint  (Fig. 9,
The tendon tails weve attached 1o ll;l.
oblique bands of the extensor expansion
using finest black sitk and usually thyee
stitches are put. The last stitch is‘ Passed
through the extensor expansion in region of
the dorsum of the p.i.p. joint o ensure thay
maximum straightening effect can be exer-
ted on the inter-phalangeal joints espreially
in cases of flexion contracture of '

Fig. 7 ¥ig. 9

} Preparative All the 3 fingers Tintle, middle Post Operative Fingers in possible
) A dong o ' abduction
duration. and ring) were operaced.
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N

Fig. 10
The distal end of the transplant anchored . Fig. 11
to the extensor expansion in region of the Pre-operative

dorsum of P. 1. P, joint.

¥

.
A .
x E B :

Fig. 12
The little finger of right hand showing slight persistant
because single sided transplant done. Left Hand

abduction and Aexio
showing *

Fig. 13

Preparative (fingers nails digging into palm), Fig- 14

> .
Pust operatnve.,

n deforurigjes
Excellent ™ resyly,
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Fig. 15

{Preparative j Paticnt holding bottle
with the fingers flexed.

.

Fig. 16

(Post operative) Paticnt able to open out

fingers and hold the bottle better.

Results

(Table XVII. In 24 out of 31 cases
(77'4%) the vesults could be ®rated as
Excellent or Good with no residual clawing of

the fingers and with full movements of all

the joints. The patients have as good a hand
as normal both in function and to look at.
In reconstruction of the lepra hands, no
doubt, function is of great importance, but
appearance is equally important since, once
the disease has been cured by Chemotherapy
the stigma of clawing may be thé only one
left to single out the patients.

In 7 cases the results could be rated only
as Fair or Poor; of course, even in these
cases there was definite improvement in
function and appearance. In two of these
cases, the clawing had been present for
8 and 12 years though the fingers were very
soft and could be opened out fully before
the operation. In these cases the fingers still
go into some degree of clawing on trying to
open out the hands and also the transplant
is functioning weakly. Perhaps in these
cases, due to a long duration. the dorsal
expansion stretches and the oblique hands
come to occupy a volar position in respect
to the axis of the p.i.p. joint. Even in these
cases the operation has heen worth-while
very definitely because the patients can hold
the objects in the hands instead of the
fingers just getting flexed and digging into
the palm when trying to catch anything.
Also, hoth the patients are keen to get the
other hand operated which is similarly
affected.

In rest of the four cases with fair results
some stiffness of the M.P. or LP. joints is
persisting which though mobilised before
the operation has re-appeared, partly due
to the non-cooperation of the patients in the
physiotherapy regime. In one of these cases,
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TABLE XVII

Results of Operation

Total Hands Operated—33

Lost to Follow up -2

Total Hands Reviewed——3]

Resulis DESCRIPTION

t

' No clawing with transplant working well.

Fxcellent © Full movements Fingers

No Secondary Deformity Finger,

Good Full movements Fingers.

No clawing with transplant working well. )
Slight flexion defurmity (usually of little Finger)., )

Some residual clawing with weak functioning

Fair

Poor! Clawing persisting or

Movements fingers restricted in extremes
Pensistant-flexion contracture deformity fingers

Further decrease in function due t alvsis ¢ !
ue to paralysis ete, 1 ! 30

No. of | o
hands l o

o
) 1 |1z

) ‘ 64-50,

|
transplant 2 )
PN 6 30
7 \ i 19-30

there was paralysis of the wrist extensors
with weakness of the finger extensors, after
an orthrodesis of the wrist, split sublimus
transplant was done, which however, is
weak due to the stiffness of the M. P. joints
as well as the inherent weakness of the

extensor mechanism.

The solitary poor result has been due to
tourniquet paralysis which has not yet suffi-
ciently recorded to give him a good grip.
This is one of the recent cases and still the
improvement is maintained. Even in this

case there is no residual clawing.

In no case did we meet with secondary
deformity and hyper-extension of the p.i.p.
joint subsequent on the remaval of flexor
digitorum sublimus, in fact our main diffi-
culty has been to get over the marked

fexion with which most of these cases

prc:,tntcd.

In conclusio
sion, T wouyld i
ike o e
mark

that more than 25%, of the Patients affected

by leprosy need orthopaedic caye. Till
tlmc‘ we can find ways and Means of l,“-
w‘.’cmmg or reversing the neural i b
in leprosy, surgery should be
place in all the institutions

"V(ll\'tm(-m
gven 4 |3-l'gcr

. caring for
leprosy patients. Since the disfiyrure -

. -l - e
and deformities which were once "
reg

arded

be P

- Preventegd |,
, . )
physiotherapy and in most cases ’

by surgery.

as inevitable can to-day
COrrec e

Aclmowledgemem

I am grateful to Dr. C. K. P. Men
A )

C e . . . Ny M.
F.R.C8 0 Medical 'S“pc"imendem s MLS,,

Geney,
it . ral
Hospital, Pondicherry, for Permitting ¢
; . . me g
make use of the Hospital Records, Al to
Y LM gy

thanks are due 10 Dy, 8
Jagopal,

])cpm'nn(‘m and
Leprosy Oftjeer for theiy

Registrar} Onrthopaedic
Dr. M. Santrose,
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ook ow R

-

10.

il.
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FRACTURES OF PATELLA+

BY

C. VYAGHRESWARUDU and M. DASARADHI RAM, v

This is a studv of some aspects of fractures
of pateila and their treatment by patellec-
tomy with a review of literature.

Fractures of patella have held a fascina-

tion all their own and the last word in their .

treatment is not vet said. Because of the
role of patella as a part of the extensor
mechanism of the knee, the fractures are

important. A study has - been made of

33 cases of fractured patella met with in
King George Hospital, Visakhapatnam
during the last five vears. Twenty-five of
these were treated by total excision of the
bone and their results analysed.

Morphology and comparative anatomy

In a study of function after its total
excision the morphology of the bhone can he
expected to throw some light. The point in
dispute is whether it is a sesamoid bone or
whether it is phylogenetically inherited.
Brook on the evidence put forward by Berney
and Kezzender came to the conclusion that
the bone is phylogenetically inheriied and
the tendon takes a secondary attachment.
If the bone has developed to meet the
functional needs, its size must increase pari
passu with the increasing function of the
quadriceps in the adult. On the contrary
the size of the patella is relatively bigger in
the child than in the adult. It is said that
the fast moving animals have a small patella
and the hone is big in slow moving animals.
In the Kangaroo in which the quadriceps is
best developed the bone is extinct. From
all the evidence Brooke came to the conclu-
sion that the bone is in a process of

*Paper read at the Anoual Conference of Association of Surgrons

isakhapatnam,

hiological extinction and not one thay |
1

developed out of necessity, "

Surgical Anatomy

The patella is a triay

situated in front of the ]
with i.ts apex pointing downwards T

posterior surface articuiateg with 1h'c w

responding surface op the femyr
and helow there )

in normal sjtuati

gular piece of bone
ower end of femy,

cor-
are roughe, Above
ted arcas which
o - AHON are covered by fat. Th
m.ltenox surtace s convex and roy h _(-
pltted. for the entry of Nutrient Vtsfcl a|§(! s
superior pole reccives Part of the ; > l'h{-.
of Rectus-femoris and Va - INsertion
some fibres of which go
surface w0 bhecome part of the J;

patella. The medjal and lateral bord ;

attachment o the Vasiug Med; ;{rsgu-e
.Vastus Lateralis, which also arcla'ls and
into the upper end of Tibia thy o
retinaculae. To the lower pole ; Olugh the
the ligamentum patellae, 1% altached

The blood supply of the bope
the small vessels that entey
surface. The poor blood su i
for the avascular necros;j

is lhmngh
the anterjg,

from a single centre which yg
during the 2nd or 3rd Vear
k]

“ally appears

hut m.
. . Mmay
delaved upto bih year, ()ssiﬁca[ihn o ay he

complete by puberty. OC(‘asion:diy a
centre may also appear.

usually
: second
Failure of fu
the two centres gives rise (o the

N condiy;
called congenital hip ition

artite patelly, -

‘ el " Ay A rondj.
tion which assumes fmportance in the raq;
logical diagnosis of » fractgre, We h"d -
such case. Heme

At Jaipuy, December 1954

sion of
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Fomction

The functional utility of the bone is a
matter subjudice and many theories have
been advanced to explain the function.
Smillie thinks that the bone carries the exten-
sor tendon away from the axis of the joint
in all positions and thus increases the power
of the quadriceps. According to Lickey the
horne is a pulley for movement round the
condyles of the feinur and the upper end of
it is kept in front of the axis of flexion and
extengion. This provides for better function
during extension. He suggests that the
presence of the bone makes the mechanism
that of a lever of 1st order with the fulcrum

. in between the two fixed points, the site of

the fulcrum depends on the resultant of
forces acting and their direction. Such a
mobile fulcrum, he says, provides a maximal
utilisation of force in all angles of the range
of motion. It has also been claimed that the
hone gives a ‘zip’ effect in the last 10t0 13
degrecs of extension.

Broake from a study of comparative anato-
my shows that such advantage is minimal in
animals and that any advantage gained in
leverage and aheration of fulcrum is lost by
the interference in rate and loss of smooth-
ness of motion. In man active range of
motion at knee is just short of extension
hoth in running and walking and in this
position the force is least efficient as a weight
bearing mechanism. Such being the range
the ‘zip ' effect of rerminal extension also
falls into insignificance.

The point in dispute is whether it is
designed for this purpose or whether it has
adopted itself 1o this function because of its
situation. Brookes concludes that though,
theoretically there is an advantage, in prac-
tice it ‘is doubtful whether its mechanical
value is of any assistance in the movement
of the knee and it appears to be animperfect

adaptation for a function for which it was
never meant and thus has a deterrant action.

Based on this view is the operation of
patellectomy and the results of earlier
workers and of ours too are in accordance
in regard to the full maintenance of function
after the operation.

Nature of injury and types of fractures

Classically two types of injuries are said
10 produce correspondingly two different
types of fractures. (1) A direct injury to the
hone due to a blow over the patella or direct
hit against a hard object during a fall causes
a stellate or a comminuted type of frac-
ture. (2) Indirect injury which is more com-
mon is often due to slipping while walking,
running and while going up or down steps.
The individual tries to regain stability by
suddenly contracting the guadriceps. This
results in avulsion of either of the poles
(Fig. 2) or a transverse fracture of patella
(Fig. 1) and tear of the retinacula. (3} A
combination of both types occurs quite com-
monly and it forms roughly about 50%, of
our cases. Thisis due to the accident during
which, following the nature of damage
described in 2, the patient falis on the
ground and rests on the fragment, which
then becomes comminuted. Most often it
is the Jower [ragment that thus becomes

"comminuted (Fig. 3 & 4). In our total of

16 cases of transverse comminuted fractures,
we had only one with comminution of the
upper pole. This comminution is usually
greater than what is evident in radiographs
and is best noted at operation. Their
importance is that they are obviously
unsuitable for treatment by the method of
screw fixation, by suture ete.

Table 1 shows various types of [ractures
and their incidence in relation 1o the nature
of injuries.
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Fig. 1 Fig. 3
Showing transverse fracture.

Fig. ? Fig. 4

Showing upper pule fracture.

"Xl‘isi()[1 .

Showing lower pole fraciure
tion. Can be trested conser

Showing lower pole comminuted fractuce.

without separa-

atively withay
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TABLE 1
Showing Nature and Types of Fractures
. Tranaverse Polar .
. Simple i Marginal
Nat f Inju Stellare . comminution 5
ature of TapE Transverse) “of one pole | Superior | Inferior Chip
Indirect  (a) While Walking ... — ’ 8 2 3 -
Vielence (8) While Running ... —_— — — — _
ippi ¢) Going up a Stair .
Sbr.::l'n ( 8 Case ... — — 1 11 _— L —
. (dj Geuing Down i % _
A Stair Case ..., — 1 e — _
Direct (¢) Fall on Ground ... ' 2 5 | —_ —— -
Vislence [ ]l
Tetal 13 (/) Blow on Patella ... i i | ‘ — - —

Right side 19---Left side 16,

i
The distribution betiveen the two sexes at
various age groups is‘,‘ shown in Table 1.
The proportion of M: F is 3: 1 in our series

- and in the series of Reick and Rosenberg 2: 1.

Age and sex have no relation to the method
of treatment or the end results. The rela-
tionship of the end result to the duration
from the time of injury to the time of
operation is shown in Table 1T1. Our con-
clusion is that operation should never be
delayed as retraction and fibroses will inter-
fere with good result.

TABLE 11

Distribution of Age and Sex

Age Group i Males - Females
o o

20 - 30 o 6 1

30 — 40 - 8 3

40 --- 30 ol 3 4

50 - 60 o 4 1

60 -- 70 5 o
Total ... 774-‘7.’;._ . 9

TABLE 1I1

Results in Relation to pre-operative
period

!

! Grades

‘ Duration before operation |-— —— -~ -
A lB.]c|D

- 7

2| 7to 15days average13...1 0] 3| 1 1

Group

i

—

1 to 7 days average 5

3| 2to6 monthsaverages...| 1| — | — -
1 ‘

Treatment

(1) Chip fractures and polar fractures not
involving the articular surface and without
separation of the fragment and hence with-
out tear of ligament and aponeuroses can be
satisfactorily treated on conservative lines.
Compression bandage after aspiration along
with rest for a week releives pain and swell-
ing. A week of non-weight bearing exercises
will make the patient fit 10 bear weight,

(2) Stellate fractures must be treated by
patellectomy and many people agrec on this
point. This is to prevent osteo-arthritis.
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(3) With regards to the transverse frac-
tures much difference of opinion exists.
These fractures are associated with wide tear
of quadriceps expansion and it should
be repaired without fail for efficient func-
tion of quadriceps.

The different metheds of treatment are
(1) when it is a pure transverse fracture,
open reduction and internal fixation by nails,
screws, circumferential wiring stitching by
chromic cat-gut, silk, linen, Kangarco
tendon, or fascia lata, or bone grafiing.
(2) When the fragment is small or com-
minuted, excision of the fragment with
repair of the tendon. (3) Total excision of
the patella.

Method one is advocated b\ those that
beleive that the patella has an important
function. But the disadvantages of this
method are, (1) failure to obtain accurate
reduction leading to irregularity of articular
surfaces will predispose to early osteo-arth-
ritis which will necessitate patellectomy.
{2) comminution of fragments will notallow
proper reduction and fixation. (3} The use
of metal screws and nails for fixation near
joint is not good as there is a likelihood of
reaction. (4) Separation of fragments will
vccur inspite of fixation due to a continuous
distraction force of the muscle. (5) Dissolu-
tion of breaking of the fixation material and
the danger of the same getting into the
joint. (6) The necessity 1o remove foreign
metal material after the {racture has united.
(7) Fibrous union due w distraction is
unsatisfactory as it produces lengthening of
tendon, which causes instability and weak-
ness. (8) The possibility of refracture ;
Blodgett and Fairchild quoted Kellog Speed
and Corner as mentioning that the patelly
was liable to refracture. Schmeir gave the
frequency of rate of refracture as 109,
(9) .The fracture requires prolonged period
of immobilisation due to poor osteogenic

powers of the bone, (10) Avascular necrosis
o'f' the bone is fairly common, (1) Ir infcc;
tion occurs, fixation of the bone 1o the
femur results which impairs the [unction

lr} .Mclhnd twa repair of the tendon
retaining the lurge fragment s advocated on
?hc gr?unds that (1) it restores the functional
mtcgnty of the bone (2) it retains the pro-
tection to the joint, (3) the svmmﬂr\;‘) af
th.c !cncrs ‘s maintained, and (4) it Ieaas't
minimal residyal deformity and diwabiiil ("
The fragment is said 10 be rctainc;i to ’
as a fulerum during the knee movem e
l?ut how f'ar itisa fulcrum, ang whclhct:]r‘f.
iou,]crum 13 needed at all i dnuhlfu;l

Domfghue pointed out that the lcll'-
loo'sc.s 1s stability when more than um;-);:h' :;
of itisremoved. Reich and Rosenbera mcnt'“
that many cases show unstable ;r rockl'ml
Ea{fll:s elven if two thirds of bone is ;::'f
ehind. Tt is important ¢
the tilting of the Xngcm ?)c:::: ;::) I::::

to dragging of the rough edge on femaral
surface causing ostea-arthritis, °

Advocates of the above two
to preserve the normal anatomy but as Smills
says that *“ Restoration of nm"mal B
should be ideal of u eatment, by j
should not be attempied. [‘t wml
out of place 1o mention that the\l'
the best functional resulig dcpen'd
rate quadriceps repair ',

methods try

anatomy
mpossihje
Id not Iy
maintain
on aceny-

Method three depends on
quadriceps for best results.
of patella was done for variop
till late in 19th century wa
failure. Tn 1898 Scudder diq ;
and reported good resyly,
did it for a second recy
and obtained a perfect

the repair of
Tota} excision
IS purposes by
$ considered
! for a fracture
In 1908 0. Roger;
rrence of fraciure

. result, T
paper on the subject wag by Hn'nerl;l il:lcl‘f)ii;;t

He did 21 total excisio
n. dyse
fractures. However he : d(;:c:::,h; e
method. Later on Dudley, 113y, Ig?omilll}'w
. illier
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all reported good results. Interest on the
subject was greatly revived by the study of
R. Brooke in 1937. He obtained very good
resultsand when Hey-Grooves was satisfied with
the results he also advocated this methed.
Later many like Freiberg, Dolsbie, Ryerson,
Hovwitz and Lamber! published their results.

The advantages of this method are
(1) removal of all fragments of bone and
thus avert osteo-arthritis. (2) Rapid, pro-
gressive, uneventful recovery in all cases.
(3) Eatly return to function. {4) Excision
will not adversely affect motion, strength, or
stability of the knee joint.

The disadvantages are (1) Extensor lag due
to residual lengthening of tendon resulting

in instability, but can be prevented by ade-
quate over-lapping. (2) Loss of leverage, if
any, is reported. But this docs not occur as
is shown by the good results obtained by
many. {3) Asymmetry and loss of protection
to the front of the joint. Asymmetry is not a
complaint in any of our cases {Table V).
The men of our country do not bother about
it and women will never worry about it
cither as long as there is a cloth to cover.
Loss of protection is a hypothetical fear. In
a fall invariably we land on the tibial tuber-
cle, but even if it is the front of the femur it
appears to be better to have a clastic band
of tendon rather than this brittle bone.
Many other disadvantages like presence of
pain, aches etc., are only minor and are less
in frequency (Table 1V}.

TABLE 1V

Incidence of Complications and Disabilities

Serial PARTICULARS No. of Cases
No. ) N
- {
1 ! Power of Quadriceps. A, Normal and Equal on Both ... 12
1 Do. B. Slight Weakness
Do. C. Poor Power
2 i\ Wange of Movements A Full Range as Normal 3
| Dao. B. Flexion Beyond %0 8
‘ Do. C. Flexion upto %0 1
|
3 ; Pain 1
4 | Aching . 1
|
N ; Effusion d
6 Complaint about Asymmeliry o
7 Rupture of Ligaments alter Repair o
8 Division of Infra PateHar Branch of S. Nerve t
4 Laxity of Ligaments !
10 Instability |
11 Exicnsor Lag.

-
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Technique of Operation

Spinal anaesthesia was used in all cases,
and was satisfactory. Under toarniquet the
fragments were exposed through a curved
incision extending from one condyle to
other with its convexity pointing down-
wards and lying above the tibial tubercle.
Skin and fascia were reflected in single layer.
The fragments were removed by scalpel
dissection. An important step is to pass the

even over shortening. AIl this may be satis-
factory in the western countries, but jf we-
remember how important s cemplete flexion
of knee to our people in our daily life w

sfhould not overlap the tendon toe much t
it prevents the flexion. The optimum shor?
ening to be done, in our opinion, is noy morc—-

than 1} CM. (Figs. 5 & 6).

Onr series consists of 25 ¢

ases of patellec.
tomy and I0 cases w paselice

hich were not sehjected
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finger along the cut margins to feel for (4 surgery. Follow .
g gery. u . N
the spicules and remove them, the blood ¢pe operated group fr(:),:tg'::s were magde nf
! 0

clots were washed off with saline. The tear |7 cases came ap for stud nthsto 5 years.

Y and the regylis

in mest cases was al.)out L '-I'hc‘ ends werc  are shown in tables [V and V., !
over-lapped and stitehed with interrnpeed
chromic catgat. All stitches were placed The success or failure was determineg
. . e ' e
hefore they were tied. Wound was closed in by the criteria laid down in Table v TH
layers and posterior plaster slab and band- rases falling into the good and exc‘ell o 1 ::“g- ic
. TR . c o Extension.
age was applied. Antibiotics and sulfadia- g¥oups amount 10 829, which is jp acco r;t
zine were given as usual. The sutnres were  ance with the figures of Reich angd Fo;rmb" )
. y : er
removed on the 10th day and knee was im- 80, and these of Freiberg 859, g
mobilized in plaster from groin ankle which - e a Fig- 6
' . o o iniral photograph demonstrating the &
was cht for a month. Later active cxeryses power of quadriceps muscle. after
10 regain mevements were started. Patients «cxcision of patells.
came back \'\'l:ih :u;] norml:l i{lmcm'n;l in an TABLE V
average periogd of 2 months, from the time - . . .
Ke pe q Results in Comparison with Other Series
of removal of plastes. The exercises are very
itmportant and bad results are olten due to ! Our Serics Riﬁﬂ]hc%g Freiberg
the patientl disregarding the advice. Grade ‘ CRITERIA Total Cases 17 | o Caves 16 ‘ Total Cases 32
pt »3 . _— _— .- fanie R ————
. - 1 Ne. 1 e No. ! °% | No | =
Some surgeons do not immebilise the knee — S k! : B ‘ i L~
_ o i o ) — ; . ,
after operation but start exercises immedia- A, Excellew ... Fqual length ot qlu!dliCCp?; ' 3 ) 179}, 1 1 ;53.750,‘! — 859,
tely afier suture remeval. We feel that full range of "mou;:n K No I ! | 5 i
. A - . in: G ; : Knee | : i
immobilisation for a month is necessary to .F,;.‘:,';"‘;;'a"d[’a wor | | § ; ;
ensure good fibvous wnion at the site of £ auadei . | o ! . '»”7 . i i
; i i i b ... Slight weakness of quadriceps. | [ E L Y 2 7-750, . L
suture. The resulting stiffness is uever . Gaol ) Fimitation of last 10-20 | i ; -~ !
difficult }0 overcome. i flexion : Pain vn prolonged | i :
1 use : can da all werk : X . “
’ 3 | , . |
Length of Quadriceps Tendon G Faic oo Fledon upto O Fower, um o2 AT 2 % 0 T —
i wqual pan ca a4 h
A lot has been written about the need to I i !
shorten the tendon after excision of ﬁ;\g- 1. Poor Fk"i‘l‘;‘i ll‘)lll?:.h’oangtinl;ﬂ-l‘hins. 1 1‘ .49, 1 . 6250, L —
ments to prevent extensor lay and justabi- Fig. 5 walkang wi o \
itv. The truth of this is ncver in dispute Tinie S _ _ :
- isadvantage of ov ; P : :;(I)l:u;il'u[‘):m::zﬁir;gh :\h“?m! PUBET ol exten. N.B. - The writeria m our serics and Reich and Rosenberg series differ. "The recovery of complete
but the disadvantage o over doing it is rommlete ﬂt-\cinr{-f? 2 Photograph showing flexion is insisted on as it is very important for our conditions: but complete fexion is not necessary in
considerable. Refch and Rﬂlenberg advocate amp '\.Lnl;nrta:t i(nr “;::_'Sl"l} which 5 very Western Countries and cases with Ilimipnln()n in flfxvm comes under excellent result: we have grouped such
paticats, cases upder Grogp B As wih the 2, in A, looks smaller. But the total of A and B is ahnost cqual 1o

our figures
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operation gives very good vesults in most of
the cases. The incidence of various disabi-
lities said 1o occur following operation are
also tabulated in Table IV which are very
insignificant.

Regeneration of Patella

Blodgett and Fairchild advocate excision
with periosteum intact to obviate this.
Experimentally it has been found that radio-
graphic evidence of regeneration of patella
in dogs appears in 17 to 20 days. There is
no record of total and complete regenera-
tion in man. Many cases might have
developed cartilage or fibro-cartilage not
ssen in x-ray. Clinically we found locally
hypertrophy and thickening in most cases
but not bone.

The non opgrnted CcCascs

Of the 10 non-operated cases 6 were
poMlr and marginal fractures without dis-
placement. These were treated conserva-
tively and we did not get any complaints
from them. One transverse comminuted
fracture case was not operated because the
patient refused operation. One stellate
fracture was not operated as the patient
was a poor surgical risk and we had
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Conclusions

(1) Patellectomy appcars to he a very
satisfactory method of treatment of frac-
tures of patella with distraction. (2) 'The
advantages of this? method are ((;) carly
return to funetion. (4) Short period of
disability (¢) regaining stable and sound
knee. (d) Excision of the bone does not
impair etficiency of function,

Summary

(1) The function of patella in relation
to morphology is discussed and various
views mentioned. (2) The various methods
of treating [ractured patella are reviewed
and their advantages and disadvanmgm
discussed. (3) The good results obtained

in a series of 25 cases treated by patellectomy
are analysed.
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PLASTIC SURGERY SECTION

SINGLE PEDICLE OPEN FLAP IN THE TREATMENT
' OF UPPER LIMB CONTRACTURES*

BY

RASAMAY GANGULY, Poona.

' Introduction

Indications of pedicle grafts decrease as
soon as the Surgeon gets into the habit of

* thinking of free grafts first and becomes adept

in handling them (Brown & McDowell).
Though this is generally true in the treat-
ment of most contractures, a pedicle graft
also has its useful field of application in
selected cases. When there are binding
dense scars, excisions of which exposes
muscles or tendons, bones or joints, vessels
or nerves, and there is no subcutaneous fat
to cover them, the transfer of a pedicle flap
of skin becomes imperative.

The use of open pedicle flaps have fallen
into disrepute in recent times. When a
pedicle graft is indicated, a tube pedicie is
usually preferred. Direct transfer of single
pedicle flaps is considered only as an
expeditious but relatively septic form of
Surgery which is to be avoided if possible
{Pick).

Seven Cases of contractures affecting the
upper limb are reported here. In all these
cases, excision of dense scars, followed by
immediate transfer of a single pedicle open

. flap gave satisfactory cosmetic and func-
tional results.

Case Reports

Case 1.—P. R. male, aged 40 years, while giving
demonstration in grenade throwing, sustained phos-
phorus burns involving both hands and scattered

areas of the whole body. He was referred for plastic
recenstruction of contracted hands six months after
the initial injury.

On admision, patient had flexion contractures
involving the thumb, index, and little finger of right
band and the thumb and index finger of left hand.

- The scars were dense and bypestrophied (Fig. 1).

In addition there were keloak scars scatvered over
both arms and chest wall.

Operation.—Right hand - Scars over the thenar
eminence and volar aspect of right thumb were
excised, exposing thenar group of muscles and part -
of the tendon of flexor policies longus, to release the
thumb, The raw area was mapped out over the left
lower quadrant of the abdominal wall, and a broad
based, single pedicle, flap was raised, based infe-
riorly, for immediate tramsfer to the band. The
donor arca was covered by .split skin graft. The
recepicnt and donor areas were closely approximated
by flexion of elbow and full pronation of the forearm.
The flap was made thin by removal of subcutaneous

Fig. |

*Paper read at the All-India Surgeons’ Conference held at Poona on December, 1960,

13
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Fig. 2

{at and accurately stitched to the defect on three
sides (Fig. 2). The limb was anchored to the bady
hy P. O. P. bandages.

The pedicle was severed at the end of three weeks

and after necessary trimming and thinning, it was -

sutured in place. The pedicle base was returned to
the original site and adjusted in place. During the
same operation, scars on the volar aspect of contrac-
ted little finger (sight) was excised and the raw area
covered by a full thickness free graft. The index
finger (Rt.) was straightened by multiple Z-plasties.

Operation.—Left hand - scars over the thenar emi.
nence and part of the base of the thumb were excised
and the thumb straightened cut. Raw surface, lefi
after excision, was covered by 2 small single pedicle,
open flap from the right lower quadrant of the abdo-
minal wall on the same lines as used in the right
hand. The pedicle was severed alter three weeks
and finally adjusted into place.

Patient regained full function of the hands, and
returned to full duty (Fig. 3 & 4.

" Case 2.—G. R. male, aged 30 years, sustained deep
burns involving the palm of left hand. He was

Fig. 4

referred for treatment of contractures 4+ months after
the initial injury.

On admission, patient had a hypertrophied scar in
the palm with flexion contracture of the left index
finger. In addition there were healed scars over the

volar aspect of middle and ring finger but no
contractures.

.Operation.—Scar'& over the palm and volar aspect
of the index finger were carefully excised and the
affccred finger straightened out.  This resulted in
partial exposure of the flexor tendons for the index
and middle fingers. The raw area was mapped out
on the left lower quadrant of the abdominal wall
and a broad based, single pedicle. thin flap was
raised, based inferiorly for immediate transfer 10 the
hand. The donor arca was covered by sphit skin
gralt. the recepient and donor areas closely approxi-

mated and the Hap accurately sutured (o the defecy
on three sides,

At the end of 4 weeks, the pedicle way severed and
after necessary trimming and thinning, the unatta.
ched margin was sutured 1 place,  Patient made 2
gond functional recovery (Fig. 5 & 6).

Case 3.--N. N. male aged 30 years, sustained deep
burns invalving both hands. He was referred for
treatment of scars, 6 months after the initial injury.

On admission, patient bad dense hypertrophied
scars over the dorsum of right hand, involving the
weh space between the thumb and the index and
greatly limiting thumb abduction. Dorsum of left
hand also had healed scars but no limitation of finger
movements (Fig, 7).

Operation—Hyperirophied scars were excised from
the dorsum of hand (Rt.} and the affected webrspace,
1o release the thumb. The raw area was mapped o
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Fig. 5

and a broad based, single pedicle, oprn flap was
raised Trom the left upper quadrant of the ahdaminal
wall, based superiorly, The donor arca was clined by
skin sliding. After close approximaticn of the hand to
the donor arca, the flap was accurately sutured on
three sides, to the defect. The upper limb was immao-
hilised 1o the trunk by adhesive strapping.

The pedicic was severed at the end of three weeks,
Ihe cut margin thinned and finally adjusted 1o the

Fig. 6

Fig. 7

defect. . Paticut made good functional recavery
(Fig. 8). '

Case 4.—M. S. male aged 26 years, sustained severe
petrol burns affecting both upper cxtremities. He was
referred for treatment of contractures involving right
hand, 6 months after the initial injury.

On admission patient had densc scars over a wide
arca of the dorsum of hand (Rt.), clawing of the ving
and little finger wirh partial webbing (Fig. 9).

Operation—Dense  scars were excised from  the
dorsum of hand (Rt.) 1o release the affected fingers.
This left the extensor tendons to middle and ring
fingers barc. The raw area was mapped out and a
single pedicie flap was raised from the right lower
quadrant of the abdomen, based inferiorly. The
dunur area was covered by aplit skin gralt, the hand
approximated to the abdomen and the flap sutured
1o the defect on three sides (Fig. 10).

The pedicle was severed at the end of 4 weeks and
alier careful trimming and thipning, sutured into
place (Fig. 11). Patient returned to duty though some
contracture of the little finger persisted.

Case 5.—G. K. male, aged 38 years, sustained a
lacerated wound over the dorsum of right hand which

Fig. 8
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Fig. 9

was infected and healed by granulation. Patient was
referred for treatment of contracture 6 months after
the initial injury.

On admission there was a dense scar over the
dorsum of hand (Rt.), extending into the web space
between thumb and index finger and limiting thumb
abduction.

Operation.—Scar tissuc were excised to release the
thumb leaving the extensor tendons partially bare.
The raw area was mapped out and a single pedicle
flap was raised from the upper left quadrant of the
abdominal wall. The donor area was closed by skin
sliding, the hand approximated to the abdomen and
the fiap sutured to the margins of the defect on.three
sides (Fig. 12).

Fig. 11

The pedicle was severed afier three weeks and

finally adjusted 10 the defect with good cosmetic and
functional results (Fig. 13).

Case 6.—L. N. male child, aged 6 years, sustained
deep burns affecting the left upper limb, left side of
abdomen and upper part of left thigh. He was refer-
red for trcatment of contractures 1§ years after the
initial injury.

On admission there were dense scars all round the

elbow and arm. Left forearm was almost fused 1o the

arm by thick scar tissues. In addition there were
hypertrophicd scars on the thigh

abdome d lef:
hand (Fig. 14), ' nand it
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Fig. 13

Fig. 14

Ope:ation.—Dense scars were excised from the front
of Icft elbow and arm. This allowed extension of the
cllow a little more than a right angle. Scar excision
left the muscle bellies exposed. The raw arca was
mapped out and single pedicle skin flap was raised
from the chest wall based anteriorly. The donor area
was covered by split skin graft, the arm held in close
oppasition to the chest wall and the skin flap sutured
to the margin of the defect on three sides.

The pedicle was scvered at the end of 4 wecks and
alter necessary Irimming. the flap was sutured into

place. The range of elbow movement imprdved con-
siderably allowing it to be extended beyond righe
angle (Fig.15). Patient left " hospital before any

" further treatment.

Fig. 15

Case 7.—C. M. femalechild, aged 7 years, sustaived
Yurns affecting left upper timb and part of the chest
wall. She was referred for treatment of contractures
2 years after the initial injury.

On admission, patient had hypertrophied scars with
flexion coatracture of left clbow with a binding web
across the joint (Fig. 16).

Fig. 16

Operation.—Dense scars over the elbow were excised
and the joint fully extended with multiple Z-plasties
in addition to scar excision. A raw area was left over
the cubital fossa with the biceps tendon exposed. The
area was mapped out and a single pedicle flap was
raised from the abdominal wall {Lt.). The donor
area was closed by skin sliding and the pedicle flap
sutured accurately to the margins of the defect on
three sides. The limb was immobilised to the trunk
by adhesive strappings.
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Yig. 18

After £ weeks the pedicle was severed, irimmed and
sutured into place. Patient left hospital alter a total
stay of 6 wecks with gond functional and cosmetic
resule (Fig. 18).

Discussion

Technique of free skin grafting has been
perfected to such a degree that it has
hecome the method of choice in a majority
of contractures where a flap formerly was
indicated. In all the cases reported here,

there were, however, enough justification to
take recourse to pedicle grafts.

In cases | and 2, defects were in the palm
and excision of scars left the thenar muscles
and flexor tendons partly exposed. In cases
3 and 5 the scars were on the dorsurﬁ of
hand going on to the web space between
the thumb and the index. Scar excision
exposed the interossii muscle and tHumb
extensors. In case 4 the extensor tendon ¢
the fingers were exposed at opq:r;;uinn0

A pedicle graft was needed in al) cases 1o

provide a suppie and movable cover

The main disadvantages of a pedicle fia
lies in the number pf operations and thp
time involved. In all the cases I‘epnr[e;
here the defects were in the upper limb and
the recepient area could be casily ap "oh'
mated to the donor area in the tru:k xll-
reccive the flap directly., Therc was’;o
need to delay the flaps as the pedicles wc‘0
broad based and the flaps not longer llrrc
twice the width of g pedicle. lmmcdi.'m
transfer of single pedicle, open flaps all(m‘-“:;
ic operative corrections to he complet:d
in two  sittings  whereas the minimum

number of operations needed, whey tub.
pedicle is used, is three., ¢

Anocther accusation laid against a o

L ‘- - . ) ¢ rl
flap is that there is a raw surface ¢ ;l)le]
o - . M * c
base of the_ﬂap, open to infection, fibrosi
and puckering (Pick). s

After SP“I Py 6

. rafn

of the donor area or its closure tv k'lg
- by skin

sliding, only a sinall surface is lefi provid

the space between the defect and lhe‘: .cd
o’l' the flap is minimum. The second o :.d.iw
tion was invariably carried o iy thr‘:‘eld-
[:uur weeks, when the severeq p(-di(-]e".m
freed of anv granulations forme o
the interval. There was 150
the repaired surfiee

d during
blobbines, in
as special caye

.. , 3 B “‘
taken to adjudge the thickness
to suit individual defecty.

i as
of the grafr
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Summary
(1) Seven cases of contractures affecting
the upper limb are reported.
(2) Single pedicle open flaps were used
to cover delects after scar excisions in all
{ases.

(3) Flaps were directly transferred with-

out any delay, saving in time and number
of operations.

(4)-The rationale of using pedicle flaps
in preference to full thickness free skin
grafts, has been discussed.

(53) It is felt that inspite of its inherent
defects, a single pedicle open flap has some
place in the treatment of contractures of

the upper limb.

REFERENCES
I. Rrown, ]J. R. and McDowell, F.: Skin grafting, 2nd Fditicn, J. B. i.i;:pin Cott Coy., Philadelphia,

p. 106, 1949.

N~

Baltimore, p. 138, 1959.

e

p. 72, 1958,

Tord Skoog : Transaction of the International Society of Plastic Surgeuns, Williams & Wilkins Coy.,

HansMay : Reconsttuctive and Reparative Surgery, 2nd Edition, F. A. Davis Coy., Philadelphia,

4. Pick, J. F.: Surgery of Repair - Vol. I, J. B. Lippin Cott Coy., Philadelphia, p. 226, 194Y.

~—Recetved for publication on 20-3-1961.

e * ———nn



RECONSTRUCTION OF THE ALA OF THE NOSE
(Case Report)

BY

R. J. MANEKSHA, Bombay

Loss of the ala of the nose is not a
common condition from the files of nasal
reconstructive problems. The loss may be
due to a congenital absence or acquired
during life. Traumatic loss of the ala alone

Fig. |
Defccr of the nosiril. .

r

Fig. 3
Atter second operation. Colour match is good.

is rare as the accident very often involves
the tip of the nose also. (I have not had
the opportunity of seeing an injury due to
a dogbite). A shrunken ala following burns
is quite common,

Fig. 2

Fig. 4

Side view,

RECONSTRUCTION OF THE ALA OF THE NOSE 191

Amongst the infective group lesions due
to tropical sores and gangrenous lesions In
childhood present some cases.

Malignant skin lesions involving the ala
require drastic surgical excisions with either
simultaneous or late reconstructions.

Case History~Mr. M. H. a young
Muslim from Cawnpore presented himself
with a deformity of the left nostril (Fig. 1).
He gave an history of burns due to acid.
Four attempts had heen made elsewhere to
reconstruct the alar margin. His right fore-
arm has scarred from attempted flap repair.
Patient was very desperate due to these
failures and showed suicidal tendency. A
forehead temporal artery flap was suggested
and operation carried out under general
anaesthesia. The raw area was covered by
a split graft from the inunerside of the right
arm. Second operation was done after one
month. Forehead flap was replaced and
split graft was excised in toto hence no
graft was left on the forehead. The newly
formed ala was kept slightly bulky to allow
for post-operative shrmkage. Photagraphs
one month after operation shows the result,
the colour is slightly darker but the condi-
tion is very satisfactory.

Discussion

The forehead skin is an ideal donor area
for nasal skin losses. The temporal flap
avoids scarring of the centre of the forehead.
To give the shape of the nostril some part
of the normal skin had to be sacrificed.
(Fig. 5} or else the result would not he sa
good. Notice in Fig. 5 the site of the
normal groove on the nostril, {A) and the

14

Fn'a 5.

upward extent of the scar beyond that
groove (B). In Fig. No. 6 the curved mar-
gin of the replaced flap goes beyond that
groove by a few minnimeters—the diffe-
rence is so small on the two sides that this

MMM,

Jn'g 6.

is unnoticeable. When this patient now sits
amongst a group of men-he passes without
being noticed—that is exactly what he wan-
ted. Repair with a composite graft from
the ear, flap rotation from the cheek would
have not solved this problem.

—Received for publication on 1.7-1960.



OSSIFYING FIBROMA OF THE CHEEK
(Case Report)

BY

R. J. MANEKSHA, Bombay.

This case is recorded for some of its
interesting features. Mr. V. M. a young
man of 25 years was referred from outside
Bombay for correction of the tumour defect
from the left cheek. History revealed a
slowly growing mass which was painless.
Below the lower eyclid was a scar and this
was due to an atiempt made at removal
when the operation had to be terminated
due to profuse bleeding. The most pro-
minent outer part of the mass showed an
area of telangiactasis and the skin was
adherent at this spot. The tumour was firm
except for the adherent area which was soft.
Clinical diagnosis was difficult. There was
no other tumour on the body. No evidence
of facial nerve involvement.

Patient wasoperated under endotracheal
anaesthesia. The area surrounding the
tumour was infiltrated with saline-adrenaline

Fig. |

Before Operation.

solution. The tumour mass had no capsule,
was very friable and the skin had to be
excised with it. Diagnosis on the operation
table was suggestive of a malignant tumour.,
Frozen section facilities were not available.
Alfter excision a large raw area exposing the
underlying maxilla had to be covered. It
was decided to use a transposed flap from
the forehead and skin graft the donor area
on the forehead. This was done and the
flap took well (Fig. No. 2).

After three weeks the second operation
was done and the remaining Parct of the flap
was detached and restitched to jis original
position (Fig. No. 3),

Biopsy report.— Ossifving  Fibroma
malignancy. ’

no

After the First Operation. Split 8raft to forep d
ca

OSSIFYING FIBROMA OF THE CHEEK
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*

Fig. 3

After the Second Operation.

Discussion

The history of an unsuccessful previous
attempt at removal due to profuse bleeding
suggested that the tumour could be a
haemangiomatous one. The hyperpigmented
area at one spot also lead to the same
conclusion. The infiltration of saline-adre-
nalin solution made the dissection a very
simple operation. The decision regarding
the closure of a wide defect exposing the

15

maxillary bone had to be made immediately.
The graft would have succeeded but the
result would not have been acceptable hence
a flap {rom the forehead was shifted down
and free graft applied to the forehead.

The late result of this case has been very
satisfactory due to this method of skin cover.
There has been no recurrence since six
months.

—Received for publication on 1-7-1960.
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GOVERNING BODY SUBJECTS FOR DISCUSSION AT FUTURE MEETINGS
President : fl Immediate Past Hony. Secretary 24th Meeting (1962)
A- E. deSA” (Bomhay) (Ex-aficio Member) 1. Temeurs of Urinary Bladder.

U. MOHAN RAU (Madray)
by Drs. K. K. Ghosh and H. K. Sarkar, Calcutta.

ice-President :
Vice-President Hony. Treasurer :

8. P. SRIVASTAVA, (Agra) C. P. V. MENON (Madras: 2. Management of Buras-
Three Immediate Past Presidents Members ; | by Dr. Anjali Mukherji, Calcutta.
(Ex-afficia Members) A. K. BASU, Calcutta :
P. K. SEN, Bombay 3. Experiences in the Use of Extracorporeal circulation for Cardiac Surgery.

S. S. ANAND {(Amritsar)
K. S. GREWAL, Amritsar

SEN (? i)
:; 1; :::H(:e(v; Z:l:;:ﬂ K. T. DHOLAKIA, Bombay byclzlrc.uﬁ;-l(. Basu, Calcutta, P. K. Sen, Bombay and Dr. S. N. B. Roy,
o R. N. SINHA, Patna
K. KRISHNAMURTHI, Huh};
Hony. Secrelary : C. B. SINGH, Kanpur 4, Seplic and s.pplll'ltive Arthritis of the Hip- .
A. VENUGOPAL (Madras) ) R. H. KARMARKAR, Bomhay by Dr. B. Mukopadhaya, Patna,

and

THE XXIII ANNUAL CONFERENCE 5. A Paper on Anaesthesia (to be decided in due course).

A

The 23rd Annual Conference of the Association of Surgeons of India will be held
at the Medical College, Baroda, from the 27th to the 30th of December 1961. 25th Meeting (1963)

The Main subjects for the scientific discussion at the Annual Conference are as 1. Hypothermia.

follows :—
2. Experiences in Surgery for Chronic Pancreatitis.

. (a) Injuries of the Hand.
L. (a) Tnjuries of the Han by Dr. R. S. Gupta, Calcutta.

by Dr. Subir K. Chatterjee, Calcutta.

/b Early repairs of Hand Injuries.

by Dr. C. Balakrishnan, Nagpur.

2. Spinal Cord Tumours.
by Dr. R. Chatterjee, Calcutta.

3

Besides this, a few ‘“ Short Papers” will be presented at the Conference.

Dr. A. B. Kothari, M.B., F.R.F.P. & 8., M8, F.1.C.S., Lecturer in Surgery, Medical
College, Baroda, is the Local Secretary, who is making arrangements for the Conference

Further details about the Conlerence will be announced later.

* * »



NOTIOCES

ORTHOPAEDIC SECTION

The Summer Conference of the Orthopaedic Section of the Association of Surgeons
of India, will be held on 4—5 and 6th August 1961, at Ahmedabad.

The long paper to be discussed is ‘¢ Partial Synovectomy of knee joint 7,

Those members desirous of attending the conference and/or present short papers,
please contact the local Secretaries :

I. Dr. M. D. Desai, M.s., F.R.C.5., M.Ch., orth., Director, K. M. School of Posi-
Graduate Medicine and Research, Ellisbridge, Ahmedabad-6.

2. Dr. M. T. Mehta, M.s., M.s. (ortho.), K. M. School of Post-Graduate Medicine
and Research.

JOHNSON AND JOHNSON TRAVELLING FELLOWSHIP FOR -
ORTHOPAEDIC POSTGRADUATES FOR 1962.

The Orthopaedic Section of the Association of Surgeons of India invitey
application from young Surgeons doing Orthopaedic work only for the above Fellowships.
Only candidates with practical experience in orthopaedic work need apply. The tour
will be of 6 weeks duration.

Candidates should apply to Dr. A. K. Talwalkar, 393, Lamington Road, Bombay.4,
Four copies of the applications containing all relevant information about their career,
qualifications, experiences, mentioning any distinctions which they obtained, their under-
graduate and Post-Graduate work done and the posts held should be sent. Research work
done bv them should be mentioned. Names of two Referees should be given.

The Fellowship will enable a candidate to visit all the leading Orthopaedic Centres
in India and a very lively programme will be arranged for them. The candidates i
selected must be willing to proceed on the tour of visits by the Ist week of January 1969,
There are four fellowships for this year but the Orthopaedic Section reserves the right 10
select as many as they consider suitable.

The last date for receiving applications is 30th June' 1961.

e o ———

CONTRIBUTORB--APRIL, 1961

1. Dr. A. B. Bhajekar, m.3., Department of Surgery, The Tata Memorial
& Dr. D. J. Jussawalla, M.s., F.R.C.5., Hospital, Bombay-12.

of Surgery, Institute of Post-graduate Medi-

2. Dr. A. K. Basu, M.5., F.R.C.8., F.A.C.5.,
) cal Education and Research, Calcutta.

Cardio-Thoracic Surgical Unit, Department
& Dr. S. N. Basu Roy,

3. Dr. B. N. Balakrishna Rao, u.8., F.R.C.5., Professor of Surgery, ,
& Dr. A. K. Banerjee, M.s., G. R. Medical College, Gwalior (M.B.).

4. Dr. V. Balasubramaniam, u.s., Hony. Asst. Surgeon, Neuro-Surgical Unit, Govern-
ment General Hospital, Madras.

- - Department of Surgery, All India
5. Dr. A. Prakash, M.s., F.R.C.5., F.A.C.S.,F.I.G.S.,l Il:lstitutc of Mfdeicyal Sciences,

& Lt.-Cql. Sangham Lal, F.R.C35., D.OMS., Ansari Nagar, New Delhi-16.

6. Lt-Col. Sangham Lal, f.r.c.s., D.O.M.5., } All India Institute of Medical
Dr. Atm Prakash, M.5., F.R.C.5.,F.A.C.8., F.1.C.5., Sciences, New Delhi-16,
& Dr. P. N. Satsangi, M.s., Registrar in Surgery, Safdarjang Hospital, New Delhi.

7. Dr. H. K. Sarkar, r.r.c.s. {(Eng.), ‘
Dr. P. B. Ghosh,
& Dr. K. P. Sen Gupta,

8. Dr. A. B. Bhajekar, x.s., \
Dr. A. Moses, M.B.,BS., |, Department of Urology, Christian Medical
Dr. H. 8. Bhat, u.5., F.A.C.3. f llege Hospital, Vellore (S. India).

& Dr. J. K. G. Webb, m.r.C.P,

 Institute of Post-Graduate Medical Education
J and Research, Calcutta.

9. Dr. K. N. Kashyap, u.s., r.n.c;s.l C/o. The State Bank of India, Parliament Street,
New Delhi. :

10. Dr. G. Lakshmipathi, a.s., Lecturer in E.N.T. Diseases,
& Dr. K. V. Subba Rao, u.p., b.T.M. & H. (Eng.), m.p.s. (G.B.), Professor of Pathology,
Kurnool Medicdl College, Kurnool (A.P.).

11. Dr. A. K. Saha, B.sc., M.B., F.R.CS. (Eng, & Edin.), m.ch.orth. (L.’Pool), Professor-
Director of Surgery, Department of Surgery, Nilcatan Sircar Medical College,

Calcutta.
12. Dr. M. L. Gupta, u.s., Orthopaedic Depariment, Medical College, Pondicherry.

13. Dr. C. Vyaghreswarudu, M.B., M.S., M.S. (orth.), r.1.€.5., } King George Hospital,
& Dr. M. Dasaradhi Ram, B.5C., M.B.B.S., Visakhapatnam,

_ Major Rasamay Ganguly, M.B., F.R.C5. (Eng.), Surgical Specialist and Officer in
14 Ejhargc, Mam}]']o.Facgi:ll and Plastic Surgery Centre, Military Hospital, Poona.

5. Dr. R. ]. Mancksha, r:r.c.s. (Eng.), Hony. Plastic Surgeon, Bombay Hospital, Hony.
1 Su rgélon, G.T. Hospital and Hony. Surgeon, B.D. Petit Parsee Hospital, Bombay.y

—_—
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<7, PYRIMESIN Injection

FOR PREGNANCY YOMITING

Now available in 1 mi. ampoules for intramuscular Injection.

Each 1 ml. contains:

Vit. B« B. P. C. .. 40 mg.
Vi, B, B. P. v 20 mg.
Vit. C B. P. o 50 mg.

Boxes of 5 X 1 ml. ampoules.

CORTOLA ophthalmic ointment

For Inflammatory Diseases of the external
Eye and the Anterior Segment.

Sy,
EAST INDIA PHARMACEUTICAL WORKS LYD, — CALCUTTA-26

Composition :
Sodium Sulphacetamide B. P. . 109
Hydrocortisone B. P. .. 0°59%,

In Collapsible tubes of 3'5 G.

‘PAULSTAR’

BRAND

READY MADE PLASTER OF PARIS BANDAGE

MADE WITH
D &

‘PAUL’S PLASTER

THE IDEAL, DEPENDABLE, EXTRASUPERFINE WHITE
SURGICAL PLASTER OF PARIS

SEING USED IN THE ‘HOSPITALS' OF WEST BENGAL, BEHAR, ASSAM, ORISSA & MADRAS
MANUFACTURER BY : PHONE : 22.7411

The Bengal Dental Supply Co., Private Ltd.

{ ESTD—1935 )
275/4, BOWSBAZAR STREET, CALCUTTA.IL

DR. BIMAL PAUL

L 4

THE INDIAN JOURNAL OF SURGERY

CONVALESCENT CARE

Whenever an active, well-tolerated and palatable haematinic is
required, there is clear indication for the use of

Endorsed by over 25 years' clinical experience

MCG
COMPOUND 25
oF OF B 12
LIVER EXTRACT

PER OUNCE
PREDIGESTED PROTEIN

Bottles of 300 c.¢. (10 oz.)
AND IRON

Particulars from:
RAPTAKOS, BRETT & CO., PRIVATE LTD., WORLI, BOMBAY,

Iboal Tonéc

‘GROWING
CHILDRENG&
°* NURSING MOTHERS.

Contalning:
Vitamins A,D,Bi,B2,Bn,
‘ g Iron, Calcium & Malt Extract.

 { A PRODUCT OF % BONBAY.A
LITERATURE
SENT ON REQUEST.

CIPLA'S SALES DEPOT. 1/186, MOUNT ROAD, MADRAS-2
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For safe anaesthesia

B. C. P. W.

ETHER ANAESTHETICUS
P. B.

IS ENTIRELY DEPENDABLE

It is free from peroxide, aldehyde or other

products liable to produce untoward
post-anaesthetic distress,
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% Only best and pure raw materials are used.

% All B. C. P. W. Cotton & Gauzes are issued in sterile condition,
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TURNING FRAME
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highly purified and special, lyophilised form that ensures full stability.

INDICATIONS:

® in Sergery For the resorption of haemorrhages and transudates.

Facilitation of local anaesthesia.
Injection therapy of Keloids and Tendon Ganglia
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Prevention of renal calculi. *

® In General Medicine... To enhance absorption of subcutaneous infusions
and Pediatrics and other local injections,
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RECONSTRUCTION FOLLOWING RESECTION OF THE
HYPOPHARYNX, LARYNX AND CERVICAL ESOPHAGUS

With Special Reference to the use of a Retrosternal Transplant of
Jejunum, Stomach or Colon

BY

A. G. FLETCHER, Jv., TIMOTHY TAKARO and A. N. GAIKWAD, Miraj.

During recent vears there has developed
an increasing preference for the use of
radical surgery in the treatment of cancer
of the extrinsic larvnx, hypopharynx and
cervical esophagus. In many instances it is
possible to resect such a lesion, together with
an adequite margin of normal tissue, while
preserving sufficient pharyngeal and esopha-
geal mucosa for immediate reconstruction
of the ‘alimentary canal. This is obvioushy
the procedure of choice when it cau be
accomplished without compromising  the
adequacy of the resection.

However, one occasionally  encounters
more extensive cancers in this area, involv-
ing the larynx and most of the circumference
of the hivpopharynx or cervical esophagus.
For these lesions the ouly adequate surgical
treatment is en blee resection of the hypo-
pharynx, larynx and cervical esophagus.
The resection may also include the base of
the tongue, part or all of the thyroid gland
and unilateral or bilateral radical neck

dissection.

Such a resection presents the surgeon
with a difficult problem of reconstruction.
The stump of the trachea must he brought
out above the sternal notch as a permanent
wrachcostomy, and some method of bridging
the gap between the hypopharynx and the
distal cervical esophagus must be devised if
swallowing function is to be restored. Some
of the possible solutions to this problem are
indicated in Table I. In general, they fall

TABLE 1
Methods of Reconstruction after
Laryngo-Esophagectomy

1. Local Plastic Reconstruction
A, Two-S1age Pedicle Flap Skin Tube {Wookey)

. Free Split Thickness Skin Tube [Edgerion

1L. Reconstruction by Means of Abdominal Viscera
A, Jejunum
B, Stwomach

. Colon
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into two groups: (1) Local plastic recon-
struction of the defect by means of pedicle
flaps or split thickness skin grafts; (2) more
extensive procedures involving the use
of various abdominal viscera (jejunum,
stomach or colon) which are brought up for
anastomosis with the hypopliarynx by any
one of several routes (subcutancous, trans-
pleural or retrosternal).

It is the purpose of this paper to review
and evaluate each of these methods in turn
and to present our own experience with the
application of various methods in a group
of ten patients operated upon at the Miraj
Medical Centre and the Wanless Tuherculo-
sis Sanatorium. In six of these patients,
reconstruction was successfully accomplished
by the use of an abdominal viscus (jejunum,
stomach or colon) brought up through the
anterior mediastinum for anastomosis with
the hypopharynx. We have not seen a
previous description of the use of this
technique in the solution of this problem.

1. Locar Prastic RECONSTRUCTION

A. Two-stage pedicle flap skin tube
(Wookey)

Repair of the defect in the Cervical
esophagus in two stages by means of a
,rectangular, pedicled skin flap was described
by Wookey in 1942.°* Watson indepen-
dently reported a similar method of recon-
struction in the same year.* This procedure
often referred to as the * Wookey Opera-
tion"’, may be considered, as much as any
other, as the standard method of dealing
with this situation, since it has been quite
widely adopted, especially by British
surgeonst!s & 3741, 65 Hyue also in the United
Statest. 1 &, 2.

When this method is to be used, the neck
is opened by reflecting a large, rectangular
skin flap, including the platysma muscle if

desired, based on the sternocleidomastoid
muscle on one side. After the resection is
complete, this lap is used 10 form a tube,
open 'along one side, which is sutured to the
margins of the hypopharynx above and the
esophagus below. The lateral pharyngostome
thu.s formed remains open at least 2 month
while the tubed flap is picking up sufficient
!)l(:.-od supply from its new bed, after which
it is closed by means of a relatively simple
second stage procedure (Fig. 1).

. Thc principal advantage of this operation
is its :v.afcty. The surgery, though locallyv
extensive, is limited to the neck region, witI'n
a resulting low mortality rate under modern
conditions (0-15 per cent)!f 4. 6, & [y gyc.
cessful cases, an excellent functional result

is obtained, with practically normal swallow-
ing and digestion.

However, there are several distinct dis-
adrantages to the procedure. (1} Tt may be
necessary to limit the extent of the ly:'nph
node dissection in order to preserve adequate
bl(')n_d supply to the large skin flap. Wookey’s
original operation did not include the
removal of lymphatic drainage areas. The
re;uh was a high incidence of persistent
dlseasvc in the cervical nodes.™ More

PEDICLE FLAP SKIN TUBE
{WOONEY)

ADYANTAGES

I LOW MORTALITY

DISADVANTAGES

¢ RCSECTION LiamTED
i UNDISTURBED DroesTive

Funcrion

2 Two STaACE PROCEOUNE
3 MECROMIS, FISTULA,
STRcTuRg
Fig. 1

Reconstruction by means of

skin tube {(Wookeyy Tollowin

the  hypopharvnx,  larynx
esaphiagus,

a pedicle Hap
R resection of
and  cervical
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recently, several surgeons have combined
radical neck dissection with a Woakey type
of reconstruction. Grimes and Stephens'
base their flap on the side of the lesion and
perform a radical neck dissection on the
same side, ifindicated. However, this seems
10 result in an increased mortality rate
(12 per cent) and an increased incidence of
fistula formation (three of twelve surviving
patients had persistent fistulae). Raven!
cmphasizes  that the sterpocleidomastoid
muscle on which the flap is based must not be
removed. He does a radical neck dissection,
if indicated, on the side apposite the base of
the flap and a limited removal of lymphatics
on the side of the flap. Mustard™, who
learned the technique of this operation from
Wookey himself, points out that a satisfac-
ory reconstruction is Jeopardized if maore
than a limited lymphatic dissection, with
preservation of the sternomastoid muscle, s
performed on the other side. ‘I'hus, it would
appear that the Wookey operation is not
well suited to those cases in which a radical
neck dissection, unilateral or bilateral is
indicated. (2) This method of reconstruc-
tion is not practicable in cases in which it is
necessary to  transect the esophagus helow
1he level of the sternal notch. 13, A period
of one to two months must elapse hetween
the first and second stages of the procedure.
During this period the patient must put up
with the discomforts of an upen pharyngos-
tome and must 1ake all feedings by tube. In
most cases, the patient will have wo remain in
the hospital, much nuning care is required,
and the patient’s nutritional status is likely
wy deteriorate™. In some instances, recur-
vence of the tumour is evident belore the
final stage has heen completed. Under such
conditions no real palliative relict has been
provided for the patent. 4y Partial
necrosis of the skin flap, infecuon, fistula
formation and stricture formation may be
troublesome  complications. (3} In male
patients, the growth of haiv within the skin

tube presents a problem for which no
completely satisfactory solution has vet
been devised™.

Case No. 1

Reconstruction  with  Cervical  Skin  Flap
(IWookey).— A N.D.,, MMC No. 134363, a
55 year old Hindu male shephered, was
admitted 1o the Wanless Hospital on August
10, 1953, with a history of increasing
difficulty in swallowing and hoarseness of
voice for four months. Examination of the
neck revealed some thickening in the region
of the larynx, but the larynx was not fixed.
No enlargement of cervical lymph nodes
was palpable.

Esophagoscopy revealed an ulcerated lesion
of the cervical esophagus involving the
posterior aspect of the larynx. The left
vocal cord was paralyzed. The biopsy
report was *“ Epidermoid carcinoma of the
esophagus .

Qperation was performed on September
24, 1953, by the method of Wookey. The
skin flap was based on the right. Along
witn the larynx and the cervical esophagus
it was necessary to resect the entire left
thyroid lobe and most of the right lobe,
bouth of which were adherent to the tumor,
The skin flap was used to reconstruct the
esophagus, leaving-an open edge on the
right. The trachea was brought out just
above the sternal notch as a permanent
tracheostomy. Post-operatively the patient
developed quite a severe and persistent
wound infection, which delayed the second
stage. Finally, on January 16, 1954, nearly
four months alter the first operation, the
second stage of the Wookey procedure was
performed, completing the closure of the
skin tube. This healed well, with the excep-
tion of a small fistula, which closed sponta-
neously in three weeks. After this, the
paticnt was able to swallow quite well for
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several weeks, until a stricture developed at
the distal suture line. This was dilated with
bougies on several occasions but yielded
very little. On March 13, 1954, six months
after the original resection of the tumor,
the patient died, apparently from medias-
tinitis due to perforation of the esophagus
at the site of the stricture.

Comment.—The case illustrates some of the
difficulties in the Wookey procedure. The
patient was hospitalized for six months and
required an enormcus amount of medical
and nursing care. Infection and stricture
formation were the prinopal complications.
Ajthough the tumour was resected, the
patient received very little palliation during
the six month period of survival.

B. Free split thickness skin tube

Due to some of the undesirable features
of the two-stage Wookey type of reconstruc-
tion, a number of surgeons have developed
techniques of immediate, one-stage, plastic
repair, utilizing free grafts of fascia or skin
to form tubes bridging the esophageal
defect. The first of these were Boly and
Bateman'®, who used a tube of tantalum
mesh gauze surrounded by a free grait of
fascia lata, with good immediate results in
three cases of resection of the cervical
esophagus. Thev pointed out thar, “The
fascia lata does not survive: it merely
provides a temporary seal until the tissue
planes of the neck have bhecome closed
around the tantalum gauze”. Baronofsky
and Hilger' later reported the successiul
use of this method in one case, but their
patient rtequired f{requent post-operative
dilation because of stenosis of the recon-
structed segment. Other British surgeons® +
have used frec split thickness skin grafis
instead of fascia lata and have supported
these with a temporary rigid polythene
prosthesis instead of tantalum gauze. Results

were apparently encouraging, but detailed
reports of the number of patients operated
upon and the out-come in each case are
not given. Reidy* mentions the complica-
t!ons of necrosis, fistula and stricture forma-
tion, stating that in some cases contraction
of the whole grafied esophagus may occur

in six weeks and may require resection and

later
flaps.

reconstiuction by means of pedicle

Inthe United States, Edgerton'=, Conleyi
and Grimes and Stephens'® have rcpnr{t-(l
encouraging clinical results in the recon-
struction of the cervical esophagus by means
of free split thickness skin gralis applied
around a tubed stent of tantaluin or stain-
less steel mesh gauze. The skin gralt is
applied around the stent in such a way that
the epidermal surface faces the lumen and
Fhe sPI)culicular surface faces the surround-
ing ussues ol the neck and the vaw surface
of the skin flap, which form a nourishing
bed. For success, the method depends u[)n;l

a complete, or nearly complete, * take ™ of

the graft. ‘The wire esh steny is removed

transorally afier a period of a month m
more,

Ej.dgcrton"" reports in detail three cases in
which this method was used for complete
veconstruction ol the cervical esophagus.
In one there was partial necrosis of the
graft, resulting in a fistula, which was later
closed by means of a chest flap. T'wo of the
pa[fenls, who were followed for longer
periods (eight manths and seven months.
respe(:tively) showed no apparent tendency
1o stricture of the graft. Fhree ;;dditicnt\;;l
patients are mentioned in o fooinote o
treated with “satisfying results ™" hut not
reported in detail. Conley™® describes the
lcduﬁquc and states that by this method
“1immediate reconstruction (of the esopha-
gus) has besn successfully carried out on six

atients in the ps "G Ve
p the past two vears”. Resuls are
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not stated in detail, but among complica-
tions are listed: infection, fistula and
stenosis. Inspite of antibiotics, loss of all or
part of the graft may occur due to infection.
« Grenosis is the most unpleasant complica-
tion, appearing gradually over weeks or
months after an apparently successful
operation”’.  Grimes and Stephens'® used
this method of primary reconstruction in
two cases. Both developed fistulae. The
first was a small one, which closed spontanc-
ously in five weeks. The second was a large
fistula, which probably would require closure
by means of a pedicle flap.

This operation offers several important
advantages. (Fig. 2).

(1) Like the Wookey operation, it has a
low mortality, hecause, the procedure s
limited 1 the neck. No operative deaths
were reported by the surgeons cited ahove,

(2) Tt has the great advantage over the
Wookey operation of affording the patient
an immediate, one-stage reconstruction of
the ecsophagus and restoration of  swal-
Jowing function at the time of the original

resection.

FREE SPLIT THICKNESS SKIN TUBE

(EDGERTON |
Hyposhorrat
Sam Tobe
£ sophogus Trocasosromy
ADVANTAGES DSADVANTAGES

¢ WEECHION, FISTULA,
NECROS!S

* LOW MORTALITY
2 UNDISTURBED DNGESTION
3 PRUMARY RECONSTRUCTION 2 (ATE STRICTURE

< 2DEOUATE RESECTION
Fig. 2

Reconstruction by means of a ﬁ_’m‘ q')h\

thickness <kin tubr CEdgenion Tollowimg

paection o the hvpopharvnx. larvas and
vervical esophagus.

(3) It is well suited to the requirements
of adequate cancer surgery, since an unila-
teral, or even a bilateral, radical neck
dissection may be performed without
jeopardizing the success of the reconsiruc-
tion.

(4) In successful cases, the functional
result is good, without disturbance of
digestive physiology.

However, the proccdure also presents very
real disadvaniages, as indicated above in the
discussion of reported results. (1) Infection,
necrosis of the graft and resulting fistu'a
formation are complications which are
bound to occur in an unpredictable, but
significant, proportion of cases, in spite of
careful technique and antibiotic protection.
Massive necrosis of the graft results in a
very difficult problem of secondary recon-
struction and may easily endanger the
life of the patient. (2) Late stricture of the
arafted area is prone to occur, in spite of
the use of stents for prolonged periods.
This has been described even in cases in
which immediate resclts scemed excellent.

Case No. 2

Reconstruction with Split-thickness Skin Graft.
—~AV.P, MMC No. 142310, a 33 vear old
Hindu housewife, was admitted to the
Wanless Hospital on April 6, 1955, with a
history of pain in the throat ang difficulty
in swallowing for two months. Even liquids
could be swallowed only with great diffi-
culty. She was emaciated and dehydrated,
weighing  only fifty pounds. Examination
revealed no palpable mass in the neck
and no enlarged bmph glands.  There
were signs of pneumonitis at the base of
the right hmg. A chest x-ray  showed
patchy increased density in this avea, appa-
rently an aspiration pucumenia.
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Esophagoscopy  revealed an ulcerating  t¢fused further recunstructive proced
tumour of the cervical esophagus at the leve]  #nd left the hospital in very ‘ )P ?CCd}ITTS,
of the larynx, causing almost complete M€ month afier "P""ﬂli"". pout condition
obstruction. The hiopsy report was “ Squa- '
mous Cell Carcinoma of the Esophagus.”.
Gastrostomy was done soon afier admission,
and every effort was made to improve the
general condition of the patient. The . .
pneumonitis cleared, but in spite of nearly .tepa.ralmn. (2) Tnsufficient care was cxer-
ten weeks of preparation, she weighed nnl;' wed in preserving adequate hlond supply

s . . w * icq 1
fiftysix pounds at the time of operation. N ‘2; cervical skin flap. (3) The sterno
Woid muscles and | of .
] obes of the thvras
: * thyead

Operation was performed an June 24, 1955, gland were interposed between  the skj
with reconstruction by the method of ﬂ“‘_’ and the wbed skin sraft-a proc (; "“
P;dgerlon. The skin flap was based on the .wln.ch we now consider delinitely (~c ufc
right, undermining it as far as the sterno- mdicated. Nevertheless, the case ‘illu:l'T"r‘T-
cleidomastoid muscle on either side. The O™ ©f the hazards and pitfalls 0rmf“
thyroid was divided at the isthmus anpd  “Pration which has many other featur o
reflected laterally. The larynx, upper recommend ji, ! atures o
cervical esophagus, hypopharynx and sterno-

Cor, -- Sev ;
nmient.~- Severa| faciors contributed 10

i(i;e unfortunate  outcome of this case
( )dThe Pauent was extremely debilitated
ynd responded poarly 14 pre-operative

ol oehvoi I 's :
thyroid and thyro-hveid muscles were resec. L. Usk ar Ambominar, ViscERA IN s
ted en bloc. A split-thickness skin  yraf ReconsrrucTion OF THE (‘v )
’ graft, rHE Cervicar,
raw surface oumtwand, was wrapped around Esornacres
a stainless steel wire wesh stent 8 cn. in Because of 1he limitations of 1} local
b e Jocy

length, fitted to the defect between the Pplastic Procedures which Jyav
pharynx and distal cervical esophagus,  described, tllllﬂl"rl)ethods (rln\|~
Then the skin-wrapped prosthesis was inter-  the cervical esophagus by l)l var
posed between these two structures and  abdominal Viscera ],.l;‘e 1 '€ use of various
Jomed 10 them with two lavers of interrup- an effort 1o secure 1;1()1'(- "j‘f‘"'-(‘mplu_\-(-d in
ted stfturt‘s of fine cotton. The labes of the I'a(-lnry results, F“,,d1me;:f'::‘:“”“-l" .ﬁuis-
lhyr‘old were sutured together over the Ves the extension t(: the ? B i invol.
graft, the sterno-hvoid musecles were re-  level of m(‘l}.lods of rece ,IYP"P*"”""“"“'
approximated, and the stump of the trache; Were developed 10 e la(f:mlu(.(m" which
was sutured to the skin in the midline 1o resected at lower lcw.}:g [‘(”-( l(‘ esophigus
torm a permanent lr;u‘hﬂ)slnmy, The cervi-  Circumvent I)t'nign sll'ic;ug.o ;«mvor or o
cal skin flap was sutured into place. The #us.  These various recl SO the
nperation took six hours and 2000 cc. of subject of detailed r;-\-ic“. lllllf.lllt‘s are  the
whole blood was given. Owens™,  Rienhofr+ s\li;\ tOt‘:!:m(-
Vakitra . » o Mlustard®)
Postoperatively, the patient’s general con- ||u\l':~"!;:-¢-;] (:,’:,J)lllm:":, Momach  ind
dition was excellent. However, necrosis of  ment, and l!"."(,o}f‘ , ﬁfr esophageal replace-
the distal half of the cervical skin flap soon  up o the SCorgans have beey brought
became apparent and this was fi . ) _ 10 neck by ane of three voutes
at PP -n 1‘n this was foilowed by through  apy antethoracice
massive necrosis ot the split-thickness skin tunnel, throngh (he o
graft and wide breakdown of the neck o ria >

Just heen
reconstructing

lﬁl)ph;g.

voand
and
colon

subcutancous
hroug vight or lefy hemithoray,
a retrosternal e

wound. The patient became despondent,  anterjor mediastinun l through  (he
i 1
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In general, the use of an abdominal
viscus for reconstruction of the cervical
esophagus has the following advantages :
(Table TT).

TABLE 11

Reconstraction by Means of
Abdominal Viscera

Advantages :
1. Immediate, One-Stage
Reconstruction = Good Palliation

2. Uninhibited Cervical

Dissection = Improved Chance of
Cure

3. Reduced Incidence of
Fistula and Stricture = Low Morhidiny

Disadvantages :
1. Probable increased Surgical Morality

2. Variable Functional Derangement of Abdomi-
nal Viscera

(1) Immediate, one-stage reconstruction
of the esophagus and restoration of swallow-
ing funclion are accomplished, thus affor-
ding the patient prompt relief and excellent
palliation, regardless of whether or not
long-term cure is obtained.

(2) There is no need to limit the extent
of the cervical dissection in order to pre-
serve the blood supply of skin flaps used
in reconstruction. If required by the nature
of the lesion, hilateral radical neck dissec-
tion and dissection of the superior medias-
tinum may he done without jeopardizing
the_reconstruction. This provides an oppor-
wmity for really adequate cancer surgery,
which may result in a distinct improvement
in the present discouragingly low curc rates,
This point is of particular importance in
dealing with patients who have had pre-
vious irvadiation, resulting in reduced
vascularity of the cervical skin and subcu-

raneous Lissuce,

(3) If a mucosa-lined viscus with adequate
blood supply can be brought up into the
neck, it is usually possible to make a very
satisfactory anastomosis with the pharynx.
Small, temporary, post-operative fistulae
may occur, but there is minimal danger of
persistent  fistula or stricture formation.
This is in marked contrast to either of the
two methods of local plastic reconstruction.

The only important disadvantege of these
methads is the greater extent of the opera-
tion, and therefore presumably the greater
morhidity and mortality, in comparison
with the methods of local reconstruction.
However, as we shall explain later, these
risks can be greatly reduced in two ways:
(a) by the use of Robertson and Sarjeant’s”
retrosternal tunnel for elevating the viscus
1o the neck : (5) by the use of two surgical
teams working simultaneously in the neck
and in the abdomen—one team doing the
cervical dissection, while the other tcam
prepares the abdominal viscus. If this is
done, the duration of the operation is not
greatly prolonged and with the. use of
antibiotics, whole blood and good anaes-
thesia, mortality need not be increased and
morbidity will he markedly reduced.

The use of each of the three organs n
reconstruction of the cervical esophagus
will now be reviewed in some detail, com-
paring the relative merits of each.

A. Jejunum

The jejunum was first employed in
reconstruction of the esophagus in 1407 hy
Roux ', whase method was subsequently
modified and improved by Herzen™. A
long limb of jejunum was prepared by
dividing several of the primarv mesenteric
branches and was brought up through an
antethoracic, subcutaneous tunnel for anas-
tomosis with the esophagus in the neck.
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The method was fraught with various diffi-
culties and was little used until Yudin
published his spectacular report on * Surgi-
cal Construction of 80 cases of Artificial
Esophagus” in 1944.% Yudin attempted
a total jejuno-esophagoplasty in 16 cases,
among which there were one death and
four failures. In 58 cases, due to the
difficulty ol obtaming an adequate length
of jejunum, he emploved a combined type
of re-construction using jejunum and a skin
tube, There were only two deaths among
these 38 cases. It is interesting to note that
Petrov'®, Yudin’s successor, recently stated
that a total of 313 corrosive strictures of
the esophagus were wreated surgically by
Yudin, and that during the last five vears,
since the death of Yudin, he {Petrov) had
treated 321 more cases, or a total of 634,
with an operative mortality of 4°3 per cent.
Practically all of these reconstructions
involved the use of a subcutaneous jejunal
segment, with or without the addition of a
short skin tube. Ingenious modifications of
this technique in an effort to ensure a more
adequate blood supply, have been described

ER

by Longmire and Ravitch **

Rienhoff** and Harrison' have demous-
trated the leasibility of bringing the jejunal
segment up transthoracically for an anastomo-
sis high in the chest or in the neck. The
chief advantage was that the route was
more direct, hence a shorter jejunal segment
would suffice, the cosmetic result was also
better, and this was of Importance in treat-
ing - benign  strictures in voung persons.
‘FThe disadvantage was the greater extent of
the surgery with a higher mortality rate to
be anticipated, although there were no
operative deaths in the five cases originally

reported.

A very ingenious compromise, combining
manv ol the advantages of the intrathoracic
and subcutaneous routes tor the jejunum,

was described in an outstanding contribu-
tion by Robertson and Sargeant*” in 1950
An isoperistaltic limb of jeunum, prcparcti
according to the technique of Roux-Herzen
and Yudin, is brought up through a retro-
sternal, anterior mediastinal tunnel for anas-
tomosis with the esophagus in the neck,
Only abdominal and cervical incisions are
required, the substernal tunnel being formed
{)y blind, blunt dissection from above and
from below. Since the pleural cavities are
not opened, the magnitude of the operation
is considerably less than that of a trans-
thoracic, al)domino-thoracico-ccrviral pr(.)-
cedure. Yet it combines the advantages of
a go(‘)d cosmetic result and a more direct
and functional route for the jejunum Thf
authors reported good resulis in -thrcv
pa‘.lli(fnls. two with benign strictures and om;
with inoperable cancer. Recently Beus anci
«?tssociales"' m India have reported eight cases
in which this mcthod was used for esoph -

. a-
L‘,’t‘.’ll reconstrucuon

. : in the treatment of
henign stricture of the esophagus, with no
deatbs. In one case, however, there was lows
of the jejunal segment due to gangre.n;-'
These authors quote Petroy as reporting 25'
l‘(‘..(‘t‘lll cases of esophagoplasty by the mt"lhn;l
of Robertson and Sargeant with three
deaths. The method is obviousiy not with-
out complications, even in lh'c hands of
experienced surgeons.

The reports quoted above do ne include
the use of a jejunal segment for Fecoustrg -
tion of the esophagus following total resection

of the cervical esophagus and larynx. How

us 10 be uo reason
why these procedures could not be exte

ever, there seemed (g

why thes | _ ndded
O metude pharyngo-jejunostomy, and 1wo

such  cases are reported here, OF  the

‘ that through the
anterior mediastinum woyld

three routes available,

i . . appear most
suitable for this procedure I'ables 117 & IV
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TABLE 111

Routes for bringing Abdominal
Viscera into Neck

A. Subcutancous: Jejunum (Yudin)
Stomach  (Kirschner)

Colon {Goligher & Robin)

B. Transpleural : Jejunum ;Rienhoff, Harrison}
Stomach  "Sweet, Garluck’

Colon ‘Montenegra)

C. Retrosternal: Jejunum  /Robertson & Sargeant)

Coloen iSherman, Watson)

The subcutaneous route is undoubtedly the
safest, but it requires the greatest length af
jejunum and therefore, may be impracti-
cable in many cases, as shown by the
experience of Yudin®™. Furthermore, some
difficulty may be encountered in placing the
jejunum sufficiently to onc side to avoid
interference with the tracheostomy in the
lower cervical region. The transthoracic
route involves a major abdominothoracic

TABLE 1V

Advaatages of the Retrosternal Roate

A. As Compared to Subeutagesus Reute :
Better Result

1. Better Appearance and Function
2, Shorter Route to Neek
3. No Imerterence with Tracheostomy
B. As Compared to Transpleural Reute :
Lower Mortality

1. No  Thoracotaniy,  Incision of
Diaphragm or Dissection ol
Mediastinal Structures

2. Less Time, Trauma & Transfusion

3. 1deal for Two-Team Technique

procedure in addition to the cevvical resee-
tion and anastomosis, and is undesirable
on this account. '

In summary, the particular advantage of
retrosternal jejunal esophagoplasty, in
addition to the general advantages of using
an abdominal viscus, is the excellent swal-
lowing function, with relative freedom from
regurgitation, which is obtained because of
the active jejunal peristalsis (Fig. 3).

However, there arc two important dis-
advantages to the use of jejunum in this
situation.

(1) The most serious disadvantage lies
in the relatively precarious blood supply of
such lonyg segments of jejunum. Even with
meticulous dissection and precise division of
the appropriate primary branches of the
superior mesenteric artery, it is occasionally
impossible to obtain a viable jejunal segment
of sufticient length # %, In this connection,
the two-stage division of the mesenteric
vessels suggested by Shumacker and Batters-
hy* may behelpful in some cases, but even
after an apparently satisfactory segment has
been prepared, slight tension upen, or

RETROSTERNAL JE JUNUM FOR GERVICAL ESOPHAGOPLASTY
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Fig. 3

R ccomstruction by means of jejunum brought

up throngh a retrosternal tunnel for anasto-

mosis with the pharynx following resection

of  hypopharynx, larynx and cervical
esophagus.
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twisting of, the delicate marginal vessels,
may result in interruption of the circulation,
thrombosis and gangrene, as in cases reported
by Betts® and Swenson**. This situation is
aggravated by the fact that the vessels them-
selves are the imiting factor in the point to
which the jejunum may be extended. The
bowel itself is markedly redundant, and by
its very weight and redundancy may, by a
shifs of its position, cause tension upon the
“fife-line™ vessels, jeopardigdng its own
circulation. It is this tenuous cittulation of
the jejunum which may lead to an increased
failure rate and an increased mortality rate
when the procedure is extended to the
pharyngeal level.

(2) A second possible disadvantage of
jejunal esophagoplasty, though a less serious
one in this type of case, is the physiological
problem presented by the Roux-¥Y type of
arrangement, which by-passes the stomach
and duedenum. Some of the potential diffi-
culties with nutrition and digestion which
may be cncountered are suggested by Cars-
well and associates®, Sweet’™® and Sherman
and associates®. However, Yudin®, Swen-
son®, Robertson and Sargeanmt*® and Betts®
observed a rapid post-operative gain in
weight and no evidence of nutritional
deficiency in their patients. To aveid the
possibility of such difficulty Harrison*’ and
Carswell and associates® performed an anas-
tomosis between the distal end of the jejunal
segment and the stomach, instead of using
the Roux-Y arrangement. However, this
would seem to invite peptic ulceration of
the jejunum, at least in younger indivi-
duals*’, and might also {urther imperil the
blood supply of the jejunum, unless it werc
done as a serond-stage procedure.

Case No. 3

Reconstruction with Retrosternal Jejunum -~
T. N. K. MMC No. 137196, a 45 year old
Hindu male, a weaver by trade, was admitted

to the Wanless Hospital on January 26, 1954
with a history of increasing dfﬂicult\' il;
swallowing and pain in the throat for 'four
months. At the time of admission even fluids
were swallowed” with some difficulty and he
had lost considerable weight.  Physical
examination revealed only signs of moderatc
weight loss. No tumour or enlarged lymph

nodes were palpable in the neck. The larynx
was {reely movable. ‘

Esophagoscopy revealed an ulcerated tumouy
of the cervical esaphagus in the post-cricoid
area, involving the posterior aspect of the
larynx. The epiglottis and the endo-larynx
were normal. The report of the hiopsy was
* Epidermoid Carcinoma, Giade 11"

Operation was performed on March 7,
1954, wunder endotracheal ether-oxvgen
anaesthesia. The neck was opened thréugh
an incision along the anterior border of the
left sternocleidomastoid muscle, extending
transversely across to the right at ity upper
and lower ends. The skin flap was reflected
to the right and the larvnx and esophagus
mobilized. The tumour in the esophagus
ext.cndcd from the level of the Tarvnx to
Pmnl Just above the clavicle u'n(l had
invaded the left thvroid lobe. The trachea
and esophagus werc wansected distal 1o the
lesion, the pharynx was transected proxi-
mally and the specimen, including the lefi
thyroid lohe, was raenoved, The distal
esophagus was closed with inverting

i

g sutures
and the endotracheal tube was placed in the
tracheal stump for continued anaesthesia

'I’h‘ruugh a midline upper abdominal nciston
a free jejunal segment of the Roux-Y type
was prepared and brougln up thruugl‘l a
tunnel in the anterior mediastinum by the
method off Robertson. Due 1o he p :
of the vascular arcades, much time
in an eflort to prepare

attern
was lost
a segmient of suitable
length with adequate blond supply. The end
of the jejunal segment was closed and an

end-to-side anastomaosis ol the hypopharynx

RECONSTRUCTION OF CERVICAL ESOPHAGUS 209

and the jejunum was performed. As the
anastomosis was completed, it was noted
that the patient had become quite cyanotic
and cardiac arrest suddenly occurred. The
left chest was opened at once and cardiac
massage was instituted and maintained for
over an hour, when it was found that rupuure
of the heart had occurred, apparent’y due
to over-vigorous massage. Examination
revealed a tear in the right pleura which
had apparently produced a tension pneu-
mothorax, thus leading 1o inadequate
respiratory exchange in spite of positive
pressure anaesthesia,

Comment.—This case illustrates iwo of the
difficulties of the Robertson methed:
(1) The occasional difficulty in securing a
jejunal segment of adequate length with
adequte hlood supply ; and 2; the risk of
injury to the pleura, which may have
troublesome  sequellae il unrecognized.
Also, in this case the wwo-team technique
wias not used and the operating time was
thevefore excessive—ten hours. This un-
doubtedly contributed 1o the fatal outcome
in a none-too-robust patient,

Case No. 4

Reconstruction with Retrosternal Jejunmum.—
G. DL M, MMG No. 140839, a 41 vear old
Hindu housewife, wias admitted to the
Wanless Hospital on December 23, 1954,
with a history ol increasing difficulty in
swallowing and pain in the throat during
the act of deglutition. Even fluids were
swallowed with difficulty. On examination
of the neck there was a palpable swelling to
1he left of the trachea just below the larynx.
One enlarged, firm lymph node was palpable
on the right. On direct laryngoscopy and
esophagoscopy an ulcerated tumour  was
identified, involving primarily the posterior
wall ol the esophagus a1 the level of the
larynx. The biopsy report was ** Squamous
cell carcinoma ™.

Operation.—A  gastrostomy was done at
once for feeding purposes and on January
28, 1954, resection of the cervical esophagus
and larynx and pharyngo-jejunosiomy were
carried out. On opening the neck an abscess
was encountered due to . perforation of the
tumour. This was evacuated and the dissec-
tion was eontinned. The lefi thyroid lebe and
the internal jugular chains of nodes on both
sides were included with the larynx and
cervical esophagus in the resection. The
reconstruction was performed as in the pre-
vious casc, using a retrosternal limb of the

- jejunum. The operation required 5} hours,

using the two-team technique, and 1500 cc.
of whale blood was given. :

The post operative course was surprisingly
simooth, with the exception of a period of
cough and fever, apparently due to bronchi-
tis and bronchopneumonia. She was soon
able to swallow without difliculty and the
gastrostomy tube was removed. She was dis-
charged on March 8, 1935, in good condi-
tion. We have had no further comact with
the patient since discharge (Fig. 4).

Comment.—This case illustrates the favou-
rable features of reconstruction by the
Robertson method. With the two-team
technique and a favourable vascular patiern
of the jejunum, the operation was performed
fairly quickly and without undue trauma.
Excellent swallowing function was obtained
and the patient was aflorded very real
palliative relief.

B. Stemach

The stomach was first used [or total, or
near-total replacement of the esophagus in
1920 by Kirschner®, who performed a suc-
cessful cervical esophago-gasirostomy, bring-
ing the stomach up through an antethoracic
subcutaneous tunnel. Later came the develop-
nient of the standard transthoracic resection
of the esophagus and esophago-gastrostomy,
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which was eventually extended to the
cervical region by Sweet*®; Garlock!,
Wylie*’, Nissen™, Brewer®, and others.

This precedure is readily adapted to the
reconstruction of the esophagus following
cervical esophago-laryngectomy and has
several obvious advantages. (1) The stomach
is an organ with an excellent vascular supply
and it has been repeatedly demonstrated
that with careful division of all but the right
gastroepiploic artery, and mobilization of
tl_u: duodenum, the fundus of the stomach
will readily extend to the upper cervical .
region. In this comnection, it is important
to note that the limiting factor in this exten-
sion is rof the vascular supply but the organ
itself. Hence, moderate tension will not

Fig. 4 (Case 43

Rarium swallow shows the limb of jej

in the retrosternal position with an;s:{)lgg;;:

to the hypopharynx at the upper end. Note

the coiling of the loops of the jenum

although the blood vewels are stretched

tight. The tracheostomy tube i siill in
place.

Threalen the viability of the organ, as it does
in the case of the jejunum, and a satisfac-
tory anastomosis is readily attained. (2)
The stomach is not bypassed and can con-

tribute its share to the normal digestive pro-
cesses’,

Th? principal disadvantages are : (1) the
magnitude of the operation, which requires
an ext::nsive abdominothoracic procedure
in.addition to the cervical dissection and
a-nastf)mosis; (2) the tendency to regurgita-
tion from the stomach into the pharynx ; {3;
pylf)rospasm and dilatation of the s‘lom;tchl
which may follow division of the vngu;
nerve and extensive mobilization of the
stomach. The following case report illustra-
tes the magnitude of the procedure, even
when divided into two stages and the diffi-

cull,c.s which may be encountered in these
debilitated patients.

Case No. 5§

Reconstruclion with Transthoracic Stomach,—-
N.. D. G., MMC No. 1390'35, a 29 vear old
Hindu fruit merchant, was admi'ucd on
August 16, 1954, with a history of increasing
dysphagia, hoarseness of voice and pain in
the throat heginning five months previously
Examination revealed a mass in the luw;;
left neck, which scemed to be behind the
left lobe of the thyroid. No enlarged lymph
nodes were palpable. Onp laryngos'co p\
paralysis of the lelt vocal cord and I‘:'fl
arytenoid was observed. X-ray of the chest
showed no evidence of melastas'is. I:'anhauo;-
copy rcvfzaled A tumor mass ol)su'uclingalht
lumen just bevond the cricopharyngeus
muscle. On Bronchoscopy it wag (»I;srr\'c;l
that the trachea just below the larynx was
ma.rkedly narrowed by an extrinsic mus-s
whlcl.l Wwas compressing ity posterior wall.
R‘cspm.nory obstruction seemed iminent.
'lhe.blopsy report was “ Squamous cell
carcimoma of the esophagus *'.
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Tracheoslomy was done on August 18th,
and gastrosiemy on the following day.
Following these procedures, the condition
of the patient improved considerably over a
period of two -weeks. On September 3rd,
resection of the cerical esophagus and larynx
was carried out under endotracheal cther
and oxygen anaesthesia. A skin incision
along the anterior border of the lelt sterno-
mastoid muscle was extended transversely
across the neck at the level of the hyoid
hone and the flaps widely reflected. The
tumor involved the ¢sophagus from a point
just below the cricoid cartilage to the level
of the suprasternal notch. It had involved
the trachea and the left lobe of the thyroid
and there was an extensive inflammatory
reaction surrounding the mass. The entire
mass was mobilized and resected, dividing
the wachea and esophagus distal to the
tumor at the level of the suprasternal notch
and transecting the hypopharynx just
proximal to the larynx. To gain additional
exposure and room for placement of a very
low tracheostomy, the medial ends of the
left clavicle and first rib and the left half of
the manubrium of the sternun weve resected
extra-pleurally. The distal end of the
esophagus was then closed in the superior
mediastinum and the stump of the trachea
was brought vut under moderate tension to
from a permanent tracheostomy in the lower
neck left of the midline. The pharynx was
partially closed and the margin sutured to
the skin w form a temporary pharyn-
gostomy. The operation required 7} hours
and 2000 cc of blood was given. Tt was not
considered advisable 1o attempt primary
reconstruction of the esophagus  at this
stage.

On October 4, 1953, one month after the
first operation, reconsiruction of the esophagus
was performed.  This consisted of a
combined abdominal, right anterior thoracic
and cervical approach. The stomach was
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fully mobilized and the esophagus divided
at the cardia, closing both the distal end of
the esophagus and the cardia. The stomach
was brought through the enlarged hiatus
into the right chest and up into the neck,
where the previous pharyngostomy  was
mobilized and pharyngogastrostomy was
performed. The operation required 8 hours
and 3,500 cc of whole blocd and 500 cc of
gelatin were given.

The patient had a fairly stormy post-
operative course for a few days, but then
settled down. However it soon Dbecame
apparent that the stomach would not empty
properly, apparently due to obstruction at
the pylorus, which was just at the level of
the diaphragmatic hiatus. Eventually, on
the 14th day after operation, the abdomen
was re-opened and the hiatus explored. No
mechanical obstruction was found, but the
opening was further enlarged by dividing
the right crus of the diaphragm. The
duodenyim was opened and the pylorus,
which was actually above the diaphragm,
was dilated from within. Following this
procedure the stomach began to empty, but
an increasing elevation of the temperature
was noted, and on November 5, 1954, a
localized empyema on the right was drained
by means of a small thoracotomy and rib
resection under local anaesthesia. After this
the patient’s condition improved for some
time. He remained afebrile and a small
fistula at the site of the cervical anastomosis
practically closed. He was taking his food
by mouth, but he had a very poor appetite
and was troubled by frequent regurgitation
after eating, He had a troublesome cough
and there was a copious discharge of puru-
lent secretions from the tracheostomy.
Bronchoscopy and bronchography revealed
nothing except the secretions, which were
negative for tubercle bacilli on smear.
There was no evidence of bhronchiectasis or
lung abscess.
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The condition of the patient slowly
deteriorated in spite of all attempts at
supportative therapy, including several
blood transfusions. Finally, on January 29,
1955, five months after the original resec-
tion and four months after reconstruction
by pharyngogastrostomy, the patient was
discharged at his own request, in poor
condition. He died a1 home several days
later.

Comment.—The reconstruction achievedin
this case wasin many ways very salisfactory.
The stomach was easily mobilized with
excellent blood supply and a satisfactory
anastomosis with the pharynx was accompli-
shed. However, this is a very much more
major undertaking than the Robertson
procedure. Two prolonged operations and
about 5,000 cc. of whole blood and plasma
expander were required. The patient did
quite well at first, but succumbed eventually
to complications ol the operation plus the
general debilitating  effect of so. much
surgery upon a weakened malnourished indi-
vidual. Under similar circumstances we

would now do a pyloroplasty  at the time of

the original mobilization of the stomach.

A possible alternative to the very exten-
sive transthoracic procedure discussed above,
would be to bring up the stomach subeuta-
neously in the manner first propesed by Kivs-
chner®. This has been done more recently
by Rienhoff ** and Pous', each of whuril
operated upon two infants lor 1econstruction
of the esophagus because of extensive atresia,
in which primary anastomosis was impossi-
ble. The resubts were technically satisfactory,
but functiorally and cosmetically left a g()c;(l
deal to be desired. Three of the four infants
died within a vear. In the fourth case*, the
antethoracic stomach was transplanted into
the pleural cavity at. a second operation.
It would seem particularly ditficult and
unsatisfactory to bring up the stomach

subcutaneously for reconstruction after
csophago-laryngectomy because of the

necessity for tracheostomy in the lower
cervical region.

In an attempt 10 preserve some of the

advantages of using the stomach for esopha-

geal substitution, while at the same ume

avoiding the disadvamages of either intra-

thoracic or subcutaneous transplantation, it
L]

occurred to us that the stomach might be
hr(?ught up into the neck through the aun-
tevior mediastinum in the manner described
byRobertson and Sarjeant” for the Jejunum
WC were unable to find a previous descrj ):
tion of such a maneuver, but the cxpnl'i-
ences of Kirschner®, Rienhoff** and Potts*?
with subcutaneous transplantation of tile
stomach, made it seem reasonable to attempt
the use of this oigan by (he reu'nstrrnlal
route. One possible objection was the fact
th'au it would he necessary 1o leave n t.i!r; a
blind esophageai segment extending l'roAm lh.r
lower cervical region to the cardia, unless a
separate Roux-Y anastomosis of jrjun‘lvnn
and the lower end of the es0p

hagus wer
. X ) ' (.
dane, as in N l

: Krischner’s operation. However
the animal  experiments of Deaton ;m(;
Bradshaw'® indicated that this clused segment
would not he a source of trouble, lnhdr) I8
they found thatonly a harmless cyst of wLI.f:

imited size was formed.  With these points

m mind, the operation was Performed inthe
tollowing case, ‘

Case No. 6

) ffﬁwnshuclinn with Retrosternal Stomach. -
l\.. r. K., A\ﬂ\.l(l No. [40601, 4 40 vear old
Jain  housewife, wag admitted ‘m the
Wanless Hospital on December 3, [ud4
with a history ol inereasing diﬂiruh\"il:
swallowing for two months, with moderate
pain during deglutivion, On examination
the larynx  was freely  movable and no

culavged lymph nodes were palpable in the
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neck. On direct laryngoscopy and esopha-
gOSCOPY, an ulcerated tumour was found in
the post-cricoid area, involving both 1the
cervical esophagus and the larynx.
The biopsy report was “ Squamous Cell
Carcinoma .

Operotion was performed on December 13,
1954. The neck was opened widely and
the entive larynx and cervical esophagus
were resected, including with the specimen
the adherent right thyroid lobe and a group
of the upper deep cervical glands, which
were enlarged and firm. The distal open
end of the esophagus was closed with in-
verting sutures. Through a right para-
median upper abdominal incision, the
stomach was fully mobilized by dividing all
of its blood supply except the right gastro-
epiploic attery. The esophagus was divided
at the cirdia and the distal end of the
esophagus and cardia of the stomach were
both closed with inverting sutures, thus
leaving in situ a blind segment of thoracic
esophagus, closed at its upper aud lower
ends. A retrosternal tunnel was prepared
by the method of Robertson and the fundus
of the mobilized stomach-was brought up
through this tunnel into the neck. Pharyngo-
gastrostomy  was perfoimed in the usual
manner using  two lavers of interrupted
cotton sutures, There was moderate tension
on the stomach, but no tension on its blood
supply and the circulation even al the
extreme tip of the fundus, was excellent.
The stump of the trachea was brought out
to form a permanent tracheostomy in the
left side of the neck in the usual fashion.
The duration of the operatidn was 61 hours
and 1300 ce. of whole blood was given.

The condition of the patient was good

throughout.

The post-operative course was smooth. The
only complications were some necrosis ol
the skin fap and a tendency to regurgitation

after eating. The patient was discharged on
March 2, 1953, about six weeks after
operation. She returned for examination on
June 11, 1953, six months after operation.
She looked well and said she had a good
appetite, but her weight had fallen gradu-
ally from 82 pounds at the time of discharge
to 70 pounds. She was still having trouble
with regurgitation of food. This did not
occur after every meal, but bothered her
intermittently at intervals of two or three
davs. Palpation of the neck and pharyngo-
scopy showed no evidence of tumor. The
anastomosis was widely patent and func-
tioning well (Figs. 5 & 6).

Fig. 3 Case 5,

Barium swallow shows the stomacl in the
midline in the retrosternal position after
anastomosts with the pharynx at the upper
end. Note that the stomach s stretvched
into a straight wtube, but there was no
tension an the Mod supply of the organ,
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Fig. 6 (Case 5)

Photograph of 1he patient six weeks after

resection of the hypopharyox, harynx and

cervical esophagus and reconstruction by

means of the stomach brought up throngh a
reirsternal tunnek

Comment.—Our experience with these two
cases has convinced us that, if the stomach
is to be used for reconstreution, the retro-
sternal route is much o bhe preferred to
the transpleural method. The principal
advantage is the much more limited extent
of the operation, which requites only a
cervical and an abdominal incision. 'i"wu
teams are readily employed simultancousiy
thus further reducing the operating tim;
The stomach is easily mobilized by con-
ventional techniques, and tension on the
fundus forms it into a long tube, which is

1-ea'di|,\' drawn up through the anterior medi-
astinal tunnel into the upper neck.

The use of the stomach by the retroster-
nal route has the same advantages over
the use of the jejunum which was men-
tioned previously : (1) The excellens blood
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supply of the mobilized stomach, as con-
trasted with that of the jejunum; (2) the

-fact that the siomach is not by-passed.

Howevcr, it also possesses the disadvantages
inherent in the use of the stomach by other
methods: (1) troublesome regurgitation of
gastri_c contents especially on counghing or
sneezing or on reclining soon afier eating ;
(2) possible difficulty due to pylorospasm
and gastric dilatation, although this can be
minimized by pyloroplasty and was not
observed in our second patient (Fig. 7.

In summary, we feel that the technical
case and safety of using the stomach for
this procedure considerably outweigh the
minor discomforts of post-operative regur-
gitation and make it definitely preferable
to jejunum for this type of reconstruction.

C. Colon

The use of colon in reconstruction of the
esophagus has been reviewed by Mahoney
and  Sherman*. ‘The first cases were
reported by Vulliet and Kelling in 1411,
Remarkably good results were obtained by

RETROSTERNAL STOMACH FOR GERVICAL ESOPHAGOPLASTY
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Reconstruction by means of the stomach

brought up through a retrusternal tunnel for

anastomosts with the pharynx, {ollowing

vesection of the hypopharynx, lavvnx and
cervical esophagus.
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" this method, even bhefore the advent of

chemotherapy and antibiotics, as indicated
by Ochsner’s comparative review of all
methods of esophagoplasty in 1934.°* He
found that the use of the colon produced
the highest percentage of good resuits
(56 per cent) and the lowest mortality rate
(22 per cent). With improved methods of
sterilizing the bowel, the technique has
been revived by a number of surgeons in
France, Britain and America. As in the
case of the jejunum and stomach, the
colon has been brought np to the cervical
region by the subcutaneous, transthoracic
and retrosternal routes.

The subcutaneous ronte has been used in
a number of operations for the palliation
of inoperable cancer™ ™ “%*  for the
reconstruction of the esophagus in infants
with esophageal atresia®, and in one case
for reconstruction following esophago-
laryngectomy!'’. In the latter instance, the
left colon was used anti-peristaltically and
an excellent result was obtained. Transtho-
racic esophagoplasty using the transversc
colon was successfully performed by Monte-
negro and associates® in a case ol benign
stricture, and Kergin!! wansplanted a short
segment of the transverse colon into the
thorax to by-pass a benign parafinoma of
the upper esophagus. The refrosternal route
has been successfully employed for esopha-
goplasty Ly means of the right colon for
both  benign and malignant lesions  hy
Rudler and Monad-Broca™, Lortat-Jacob™,
Sherman  and  associates®™ * * and
Watson®. Sherman reported one early post-
operative death in a series of five patients—
three adults with cancer and two children

with atresia. Watson used this method of

reconstruction in five cases lollowing resec-
tion of the entire thoracic esophagus for
cancer of the upper third. There was one
death due to infection of the cervical wound
and hacmorrhage from the carotid artery.
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For the purposes of reconstruction after
esophago-laryngectomy, it would seem that
with the colon, as with jejunum or stomach,
the retrosternal route is to be preferred,
although the subcutaneous route may be
used with satisfaction, as in the case repor-
ted Goligher and Robin'®. The retrosternal
transplantation provides all of the advan-
tages of intrathoracic placement of the colon,
but avoids the necessity of a thoracotomy
in addition to the laporatomy and cervical
dissection. Either the right or the left colon
can be used for this type of reconstruction.

The technique of retrosternal transplanta-
tion of the right colon for esophageal
reconstruction has been described by
Sherman and associates®’. Before operation
the colon is prepared with neomycin and
sulfathalidine. 1n a case of hypopharyngeal
cancer, the cervical dissection is carried out
by the first surgical team, as outlined
previously. Meanwhile, a second surgical
team proceeds with laparotomy and mobi-
lization of the right colon, After appropriate
testing of the circulation, the ileo-colic artery
is divided, leaving the middie colic artery
and the marginal artery as the sole source of
blood supply to the right colon. The termi-
nal ileum is divided and inverted into the
caecum, appendectomy is performed,and the
transverse colon is divided just to the left
of the midline. Intestinal continuity is res-
tored by ileo-colostomy. The retrosternal
tunnel is prepared and the caecum is drawn
up through the tunnel, avoiding twisting of
the blood supply, lor anastomaosis of the
caccum with the hypopharynx in the neck.
Anastomosis of the distal end of the colonic
segment to the anterior wall of the stomach
completes the procedure. A similar proce-
dure may be carried out utilizing the left
colon instead of the right colon.
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A number of advantages of the use of the
colon for this type of esophageal reconstruc-
tion are immediately apparent (Fig. B).

(1) It provides the advantages of an
immediate, one-stage reconstruction.

(2) In contrast to the jejunum, a colonic
segmem of adequate length, with an excel-
lent blood supply, is readily prepared. This
makes the procedure much more certain of
success and removes the hazard of intra-
thoracic necrosis of the bowel. However,
healing at the site of the cervical anasto-
mosis is apparently somewhat uncertain.
Temporary fistulae were reported in two of
their five cases by Sherman and associates™,
and in all five cases by Watson®,

(3) The stomach is not excluded from
the main digestive stream, as in the case of
the Roux-Y type of jejunal reconstruction.
Nor is the stomach distorted and deprived
of its vagal innervation as in the case of
reconstruction employing the stomach itself.
Yet the danger of peptic ulceration of the
colonic transplant is considerably less than
it would be it a jejunal segment were joined
to the stomach in the same way?- %,

RETRUS ) ERNAL RIGHT COLON FOR CERVICAL ESOPHAGOPLASTY
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Fig. B
Reconstruction by means of the right colon
brought up lhrpugh aretrosternal wunne! for
apastomosis with the pharynx, following

rescction of the hypupharynx, larynx and
ccrvical csophagus.
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(.4) ’Thcre is no problem of acid regurgi-
tation into the pharynx as in the case of
pharyngo-gastroatomy, and regurgitation
from the intra-thoracic colon was not a
prob{em in the cases of Sherman and
associates”™. Due to the direct line of the
colon from pharynx to stomach and the
fact that an jsoperistaltic segment it used
fOOl.i and liquids should he transportcti
rapidly to the gastric reservoir and there
should be very little troublesome reflux,

_ The principal disadvantage of this method.
'n common with those of transplantation of
Jejunum and stomach, is that the reconstruc-
tive phasc of the operation, after the
cervical dissection has been completed, is
rather long and exacting. However, ;his
part of the operation is not traumatic and
does not involve any significant blood loss,
so the-re is no reason that the additional
operating time should be dewrimental 1o
th_c patient. In addition, the total duration
of the operation may he greatly reduced n

the use of two surgical teams. While one
team is performing the cervical resection

the other team can open the abdomen ;m(i
prepare the colon for transplantation, com-

pleting all of the suture lines except the
pharyngu-colosmmy.

Case No. 7

Reconstruction with  Reirosternal Cofun, ~
R.S.C.,, M.M.C. No. 147324, a 35 vear
uld Hindu housewife, was admitted ln‘ the
W.anlcss Hospital on February, 27, 1956
with a history of in(‘reasinp& d\'s[)hilgiﬂ’
pain in the throat, hoarseness of \"niu- ;.nd'
weight loss of 5 months duration. On
admission she was unable to swallow even
fluids or saliva. The patient was obviously
cachectic and weighed only :

4 66 pounds.
No enlarged cervical lymph .

- nodes were
paipable. Direct larvngoscopy vevealed an

extenstve  post-rricoid  tumor completely

RECONSTRUCTION OF CERVICAL ESOPHAGUS 217

obstructing the cervical esophagus. The
left vocal cord was immobile. Biopsy report
was  squamous cell carcinoma, Grade I,
A gastrostomy was done on February 27
and the patient was put on high-protein,
high vitamin gastrostomy feedings and given
several blood transfusions.

Operation was performed on March 14,
1956. The two-team method was employed
during most of the procedure. With the
patient in the supine position, the neck was
opencd widely through an «1**—shaped
incision. The larynx, cervical esophagus,
strap muscles and left thyroid lobe {involved
by tumor) were resected in continuity. A
radical neck dissection was not done, since
no enlarged nodes were palpable on cither
side. The distal open end of the esophagus
was closed with inverting sutures and
allowed to retract into the superior medias-
tinum. In the meantime, the abdomen was
opened through a long right rectus incision
and the right colon was mobilized. After
testing the blood supply by temporary
occlusion, the ileo-colic and right colic
vessels were ligated and divided. The
terminal ileum and transverse colon were
then transected, producing an isolated
segment of right colon receiving its bload
supply through the middie colic artery. A
retrosternal tunnel was prepared by blunt
dissection by the method of Robertson and
Sarjeant and the caccal end of the bowel
segment was passed upward behind  the
«tomach, through the retrosternal tunnel
and into the neck. At this point the blood
supply of the caecum and appendix appea-
red 10 be inadequate, so the caccun was
resected and an anastomosis between the
pharynx and the ead of 1he ascending

colon was performed, using two layers of

interrupted cotton  sutures. Blood supply
was adequate and a satisfactory anastomosis
was obtained, The stump of the trachea
was sutured to the skinin the led lower

angle of the incision and the cervical wound
was clnsed with soft rubber drains in the
usual fashion. The abdominal procedure
was completed meanwhile by anastomosis
of the distal end of the isolated colon
segment to the anterior wall of the stomach,
and by end-to-end ileo-transverse colostomy.
The abdominal incision was closed in the
usual manner. The duration of the opera-
tion was 7} hours and 2000 cc. of whole
blood was given. The condition of the
patient was good throughout.

The post-operative course was satisfac-
wory. The partial pneumothorax was treated
hy aspiration in the first and third day
after operation. Gastrostomy feedings were
maintained for three weeks, after which
the patient was allowed to take fluids and

soft diet by mouth. She swallowed with
case and x-ray examination after barvium
swallow revealed prompt passage of fluid
through the intrathoracic colon segment
and into the stomach (Figs. 9 and 10). A
small cervical fistula developed ten days
alter operation and closed spontaneously
within two weeks. The patient was dischar-
ged in good condition six weeks after
operation.

Case No. 8

Reconstruction with Retrosternal Left Colon -
T.K.P,, WTS No. 7806, a 32-year-old
male farmer, was admitted 10 the Thoracic
Surgery Section of the Wanless Tuberculosis
Sanatorium ot February 14, 1937, with a
two-month history of change ot voice and
dysphagia. Examination revealed cancer of
the hypopharynx, involving the larynx. Two
hard glands were palpable in the right side
of the neck.  Biopsy showed squamous cell
carcinoma, Grade I1.

Operation was perforined  on February
90, 19537. The procedure consisted of en bloc
resection of the hypopharyny, larynx and
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Fig. 9 (Case 7)

Barium swallow (AP and Lateral views) st

wws the right colon in the retrosternal

position after anastomasis with the pharvnx,

cervical esophagus, together with right
radical neck dissection. For reconstruction
the left colon was mobilized and brought
up retrosternally for anastomosis with the
hypopharynx proximally and the stomach
distally. The left colon proved to be quite
satisfactory for this purpose. The operation
required 6} hours. 2,450 ce. of whole
blood was given during the operation.

The post-operative course was satisfac-
tory at first but was marked later on Ly
intermittent  signs  of partial imcslina‘l
obstruction and poor swallowing function.
The patient refused 0 eat and failed 1o
gain strength. Finally, one month after

operation he apparently had 2 stroke,
remained unconscious for several days and

expired on the thirty.seventh post-opera-
tive day.

Case No. 9

Rﬂ:e:n.slruclimn wilh Retrosternal Left Culon ~ -
M. N P.W T S. Nu. 7825, 4 25 vear
'old male farmer, was admitted to'thc
Thoracic Surgery Section of the Wanlesg,
T'uberculnsis Sanatorium on March | 195';'.
wnfh a three-month history of dvsp’lmgia'
voice change, cough and re‘spirat;)r\‘ diﬂi:
c.ult?'. He was unable 10 swailow even
liquids and a gastrostomy had been done
e.lscwhcre prior 1o admission. Oy examina-
tion, there was an indurated, tender mass
surrounding the larynx and lar\'ngmmp\“
revealed an extensive cancer of the l\\'[x;-
p!uuynx with much necrosis and infection
Biopsy showed squamous ce) carcinoma ni'
the bypopharynx, Grade 11,

Opereflion was performed on March 16,
1957. The procedure consisted of” en bloc

resection of the hypopharyny, larvnx and
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cervical esophagus, tagether with a modified
neck dissection on the right side. Recons-
truction was accomplished by means of
retrosternal left colon, as in the previous
case. Once again, the use of the left colon
was found to be technically satisfactory.
The operation required 6 hours and 2,500 cc.
of whole blood was given.

Postoperatively, the patient did well at
first, but it was quite a long time bLefore
;atisfactory swallowing function through
the colon segment developed. His course
was further complicated by a severe case of
homologous serum jaundice. Thus, he was
very slow to gain weight and strength.
However, he was finally discharged on
June 22, 1857, three months after opera-
tion, at which time his general condition
was fairly satisfactory, He did not return
for further follow-up.

Case No. 10

Reconstruction with Retrosternal Right Colon.
D. A K, W. T. 8§ No. 7845, a 35 vear
old male farmer, was admitted to the
Thoracic Surgery Section of the Wanless
Tuberculosis Sanatorium on April 4, 1957,
with a six-month history of dvsphagia and
pain in the throat. Examination revealed
cancer of the hypopharynx with complete
obstruction. A gastrostomy was performed.

On June 17, 1957 definitive surgery was
undertaken. The hypopharynx, larynx
and cervical esophagus were resected en
bloc, together with modified neck dissection
on the right. Because of the unsatisfactory
condition of the patient, the operation was
terminated at this point, leaving a tempo-
rary pharyngostomy. On August 13, 1957
reconstruction was carried out, using 2
retrosternal segment of the right colon and
terminal ileum, performing the proximal
anastomosis between the terminal ileum

and the hypopharynx.

Postoperatively, a fairly large fistula
developed at the site of the hypopharyngeal
anastomosis. This was closed by an opera-
tion under local anaesthesia on October 24,
1957. The patient was finally discharged
on December 22, 1957, approximately six
months aficr resection of the tumor. At
that time his general condition was satisfac-
tory and he was swallowing freely. He was
seen several times afier discharge and
remained well, except for a ventral hernia
at the site of the abdominal incision. How-
ever, on November 18, 1958, a year-and-a-
half after operation, he was readmitted
because of recurrence of cancer in the
tracheal stump, proven by biopsy, and died
two davs later due to a sudden, severe
haemorrhage.

Comment. —Our experience with these four
cases, in two of which the right colon was
used, while the left colon was used in the
other two, indicates that the colon is techni-
cally satisfactory for this purpose. The left
colon provides a longer segment with a more
adequate blood supply. Using the right
colon, there was some difficulty with length
and with blood supply in both cases and
hoth of these patients developed tempo-
rary pharyngeal fistulae. This complication
was not seen in the cases in which the left
colon was used. On the other hand, the
functional results using the left colon were
not very satisfactory. In both cases, a period
of severdl weeks was required 1o establish
good swallowing function. This was perhaps
partly due to abdominal complications but
it 1s our definite impression that the retro-
peristaltic left colon functions less readily
in this position than the iSOpel'istalli-c
right colon.

To obviate this difficulty in deghatition,
which may result from the use of such a long
colon segment, Goligher and Robin'* have
suggested the use of a short colon segment
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on a long vascular pedicle, which is used to
bridge the gap in the neck between the
hypopharynx proximally and the distal cut
margin of the cervical esophagus. Recently,
we have employed this technigue with grati-
fying results in five cases, which will form
the basis of a separate communication.

D. Esophagus

For the sake of completeness, two reported
cases in which the esophagus itsell was
mobilized and used for reconstruction by
anastomosis with the pharynx may he
mentioned. Wooler®® resected the larvyngo-
pharynx in a case of cancer of the pyriform
fossa and, by mobilizing the distal esophagus
as far as the aortic arch, was able to bring it
up sufficiently high for anastomosis with the
pharynx. Results of the vperation are not
given, but it seems likely that only a very
short segment of esophagus was resected in
this instance,

In the case reported by Jack', the barynx
and most of the cervical esophagus were
vesected for a post-cricoid  carcinoma.
Through a left thoracotomy, the stomach
and esophagus were mobilized, carvefully
preserving the vascular supply to the esopha-
gus trom the vessels of the gasiric cardia. The
stomach was brought up 10 the level of the
aortic arch, thus providing a sufficient
length of esophagus to reach to the phuarynx
for pharyngo-esophagostomy.

Both of these patients did well in the
immediate postoperative period. While
these techniques, particularly that of Jack,
are extremely interesting, it does not seem
likely that they will prove applicable in
more than an occasional case.

Summary and Conclusions

(1} Cancer of the hypopharynx and upper
cervical esophagus is a lesion which is well-
suited to radical surgical extirpation ; the

bloc of tissue removed should include the
pretracheal muscles, larynx, hypo-pharynx,
cervical esophagus, and bilateral jugular
lymphatic chains. Unilateral or bilateral

complete radical neck dissection may also
be included if indicated.

(2) The problem of reconstruction invol-
ves: (a) a permanent tracheostomy ; (&) the

restoration of esophageal continuity to
permit swallowing,

(3) A review of the available methods of
reconstruction of the cervical esophagus in

this situation leads to the following conclu-
sions:

{a) Local plastic reconstruction by skin

flaps or free grafts leaves much o be
desired.

(4) Some method of reconstruction em-
ployving an abdominal viscus 1o form a
substitute esophageal tube is to be preferred.

{¢) 'The retrosternal tunnel proposed In
Robertson offers the best route for elevating
the abdominal viscus to the neck.

{(d) Of 1he three abdominal viscera
available for reconstruction -

1. The jejunum presents technical difli-
culties and dangers due 10 limited
blood supply when such a long limb
is required. Gastric exclusion also
presents  post-operative  functional
problems.

2. The stomach, is technically satisfac-
tory and has an excellent  blood
supply, but the functional result is

not ideal, duce 1o acid regurgitation
into the pharynx,

3. The volon is technically satisfactory,
in that & long segment with a good
blood supply is veadily  obtained.
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TABLE V

Results of Reconstruction after Resection of Larynx and Cervical Esophagus

Patient ! Reconstruction I Complications Results l, Palliation
.. - T - . ,,,T*; e
1. AN D o Wookey Stricture and Died 6 months I Paor
| Perforation ;

20 ANV P 0 Edgerion Necrasis of Graft Died | month Naone
{

L T.NK .| Retrosternal Jejunum Cardiac Arrest Operative Teath —

4. G.D.M. ... Rerrosternal Jejunum None Successful Good
: Reconstruction

5. N.D.G. ... Transpleural Stomach Empyema ~ Died 4 months Poor

6. K. T.K. .. | Retrostemal Stomach None , Well 6 months  Good
' !

7. R.S.C. ... Retrosternal Right Colon Temporary Fistula - Successful o Good

Reconstruction
% T.K.?P ... Rectrosternal Left Colon Intestinal Obstruc-  Died 1| month i None

4. MNP Retresternal Lelt Golon Jaundice

uion, Stroke |

Well 3 months L Good

|
M. DA K. ... Retrosternal Right Colon Tewporary Fistula Died 18 montlis ol Guod

Recurrent Tumor |

The distal end is juined to the sto-
mach, thus restoring near-normal

function of the intestinal tract.

{4: At the Miraj Mcdical Centre and the
Wanless Tuberculosis Sanatorium, ten pati-
ents have undergone esophago-larvngectomy
from September 1933 1o June 1957 and
veconstruction has been  accomplished in
several ways (Table V). There was oue
operative death and four late deaths, one
six months after operation, with pour pallia-
ton. In  five cases reconstruction  was
suceessful and, although one of  these
patients died 18 months after operation due
1o reenrvence of cancer, good palliative
vesufts were obtained. In each of these

cases an abdominal viscus was brought up

through a1 retrosternal tunnel for anasto-
mosis with the hypopharynx-—the jejunuin
in one case, the stomach in one case and
the colon in three cases.

{(5) As a result of these experiences, it is
our opinion that the colon is the most satis-
factory organ to use in this type of recons-
truction, though good results may he ob-

tained with the stomach or jejunum as well.

(6] It remains to be seen whether many
of these patients can be cured by means of
a more radical surgical approach, but in
the meantiine adequate resection, combined
with immediate, one-stage reconstruction of
the esophagus, offers the patient immediate
palliative relief and at least a reasonable

hope of long-term smrvival,
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THE SUPRASTERNAL ROUTE FOR DIRECT VISUALISATION
OF THE GREAT VESSELS OF SUPERIOR MEDIASTINUM

BY

T. P. KULKARNI, ENGINEER, D.

Introduction

The need for exact visualisation of the
great vessels of the mediastinum has hrought
into sharp focus with the advances made in
the field of vascular surgery during the
recent years and though many techniques
have heen advocated, they all suffer from
one disadvantage or the other and the
scarch for an accurate, safe and easy
method of radiographic visualisation of not
only the aorta but other mediastinal and
thoracic vessels as well, continues. Intra-
venous angiocardiography while extremely
useful does not alwavs delineate as clearly
as needed and in addition requires ex-
perience and complicated apparatus. Retro-
grade arterial catheterisation and injection
of radio-opague substances i1a a peripheral
artery such as the radial®, brachial, carotid®
or femoral has been adopted from as ecarly
as mid 1940s and they require operative
cxposure of the vessel, puncture or even
open arteriotomy and mayv he attended
with oceasional mishaps consequent on
arterial thrombasis or the urgent need for
arterial ligation at the time ol arteviotomy.
The percutancous method of direct aortic
puncture developed by Dos Santos* for the
abdominal aorta naturally led to the search
for similar methods for application in the
thoracie region and Wickbom' reported a
simple direct method of percutaneous direct
injection zia the cervical approach using a
supra clavicular route following the right
carotid artery. The suprasternal approach
was used first by Swedish workers’™ and is
now  fairly widely accepted as a good

SHEILA and P. K. SEN, Bombay *

method of puncturing the arch of the aorta
and roots of the great vessels arising from it.
Other methods of puncturing the mediasti-
nal vessels were the transbronchial approach
developed by Allison' and direct left atrial
route developed by Rander'. A direct
puncture of the left ventricle as initially
advocated hy Ponsdomench and Nunez®
and subsequently Brock® and co-workers,
was utilised for angiography as well but
none of these methods were suitable for
attempting visualisation of @/l the important
vessels in the mediastimmn. These vessels
are: arch of the aorta and its branches,
pulmonary artery and its main branches,
superior and inferior venae cavae, and the
innominate veins and lastly the coronary
arteries.

Methods and Materials

Our experience with suprasternal angio-
graphy is limited to 32 cases. During the
performance of the technique of thoracic
aortic puncture as suggested by the Swedish
workers we have been able to utilize this
method for puncturing directly other vessels
in the mediastinum as well. This technigue
as employed by us with certain modifica-
tions is as follows:

The patient is starved for about b hours
1o ensure an empty stomach and is tested
for iodine sensitivity. Bleeding and coagula-
tion time is determined. Premedication
with nembutal 1} Grs. orally and phenergan
30 mgms. intramuscularly is useful in allay-
ing the anxicty and reducing the pulse rate

skram the Thoracic Clinic and the Deparntment of Radivlogy, Seth G. S, Medical College and the
King Edward VIT Memerial Huspntal, Parcl, Bombay.12,
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and blood pressure of the patient. Slow
pulse rate and basal blood pressure levels
are very necessary for ensuring larger con-
centrations of dyve in the blood vessels.
Injection of atropine, so uniformly advoca-
ted by numerous workers in this field was
avoided during this study, on account of
its effect on the pulse rate and blood
pressure and we did not have any mishap
because of this omission.

Subject is placed on the X-ray table in
supine position with shoulders depressed
and the neck fully extended. A deep pene-
trating scout X-ray film of upper chest and
neck is taken in this position with a tube
table distance of about 48. This film is
carefully siudied to gain a mental
impression of the possible disposition of
various vessels. Approach to the desired
vessel as regards the direction, the angle of
inclination and the depth of penetration of
the needle is planned to the last detail on
this ilm and a marker thread is tied on the
needle about § inch bevond the calculated
distance so that accidental penetration
beyond this length is prevented.

The X-ray pictures were taken on a
single plane roentgenography machine with
a Potter - Bucky diaphragm and 200 mA
tube current. An 18 gauge large bore, thin
walled short beveled B. D. needle 15 cms.
long with non-cutting edges and opening at
the terminus has been utilized. This needie
is connected to a 20 cc. Record type syringe
with a metal piston and metal tip, through
a translucent soft and compressible but
non-distensile 4 inch long plastic polythelene
tube connection. Mere manual pressure has
been used throughout this study for deliver-
ing the bolus of dye, in preference to a
mechanical pressure injector. This we
thought had a number of advantages. First
the amount of dye required was quite smal’l
as the deadspace locking up the dye was

reduced to a bhare minimum of 4 inches of
the polythelene tube connection. This
reduction, of dead space by a translucent
tubt; aisoc helped minimise chances of
accidental air embolism, as everything that
passed through the needle was under vision.
Secondly, in absence of a rapid serial Alm
changer, a single plate angiogram had 10 be
made and the method of manual injection
of dye enabled the operator 10 call for the
X-r‘ay exposure with greater precision and
opm'num timing, Finally, the use of non-
locking connections which can withstand
the pressure of manual pressure injection
hac! an advantage of snapping open and
acting as an insurance against over-distension
of the injected vessel. With mechanical
Pressure injector system which requires
!orkmg of all connections, the over distend-
ing vessel had no salety-valve outlet
and the dye could unduly distend and
da_mage such arteries as coronaries and
spinal, causing myocardial ischaemia'® or
spinal cord paralysis®*7 after aortography
as reported in the literature. We did not

cnc.joumcr these complications in our small
series.

. :'\s a routine, a pilot X-ray flm after
{njccting about 5 ccs. of radio-opaque dve
in the punctured vessel was made and this
helped as a guide in several ways. It gave

Fig. |

Essential equipment for suprasicrnal aorography.
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a rough idea of the vascular pathology, of
the amount of main dye bolus required
subsequently, and of iodine sensitivity of
the patient 1o intravascular injection.
Adjustment in the position of ncedle tip
was also done as required.

We utilised 76% organic iodine dye—
sodium methylglucamine 3, 5—diacetyla-
mino—2, 4, 6—triiodobenzoic acid salt
solution (Urografin) in doses of 12-13 ccs.
per injection and a total dose of as much as
60-80 ccs. was tolerated by patients without
any side effects.

The skin of the upper chest and neck is
surgically prepared and draped and the
operator positions himself at the head end
of the X-ray table. The chin is continu-
ously kept extended.to keep the trachea
straight and in the midline. ‘The skin of the

suprasternal notch s stretched over the
manubrium to prevent it from pursing up
during progression of the needle in the
superior mediastinum, and 19, procaine is
infiltered all along the needle track. The
aortography needle with stylet is introduced
in the suprasternal space and pushed gently
downwards and posteriorly at an angle of
30° with the table parellel to the front of
trachea till the expansile pulsations of
ascending aorta are felt by the needle tip.
The lateral inclination, the direction and
the angle of the needle is then changed
according to the individual vessel that is
to be punctured. Before entering the vessel
or the aorta, the stylet is removed and a
few ccs. of }%, novocaine is infittrated in
the periadventitial tissues of the vessel. The

needle is connected through the polythelene
tube connections to the syringe which is

Figs. 2 & 3

Dircction and course of approach of the needle—posteroanterior and lateral views.



290 THE INDIAN JOURNAL OF SURGERY

Fig. 4

[nnominate arteriogram.

filled uptn the half with 3%, glucose, and
the required part of aorta or vessel is ente-
red in with a short sharp jab. The entry is
heralded by a sudden gush of red blood in
the polythelene tube and the blood jet is
seen to pulsate in the syringe with every
heart beat. To prevent the dye extravasating
along the needle tract after forcible injec-
tion, the needle is permitted to rest in posi-
tion for 3-7 minutes {depending on the
clotting time) and help seal the sides of the

puncture hole by circulating platelets. Just
hefore injecting the dye, 5 to 6 ccs. of‘L".’
novocaine is squirted in the vessel so as t;
coat the intima with an anaesthetic. This
procedure was introduced later in the series
%md. was found to considerably reduce the
mczd?ncc of spasm of small cailibre vessels
especially of collaterals, induced by thé
hypertonic and irritating dye. Immediately
after squirting the novocaine the radio-
opaque dye is injected as a bolus as rapidly
as possible. The patient is asked to hold the
hreath and when the picture is shot, a few
ces. of dye are still left in the syringe.

‘ "l'h‘e needle is kept patent by continuous
mhfsnon of small quantities of glucose. The
patient experiences a feeling of warmth all
over the body after the completion of each
injection and is required to bhe warned of
such an occurrence. In between 1wo injec-

tions of dye, about 15-20 minutes are
allowed to elapse.

..»\t the end of the procedure the needle is
vrulh.drawn quickly and the skin pun(-lu:;-
S‘Itc is kept pressed along the needle nact
for about 5-7 minutes. If, on removal of
pressure the suprasternal space starts bulg-
ing, pressure is reapplied and maintained
for a longer period. The puncture hole is

Figs. 5 & 0
Left subclavian anteriogram,  Posterior and lef oblique views,
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finally scaled with collodion. An X-ray of
urinary tract is taken at the end of the
procedure. If the concentration of dye in
bladder and kidneys appears to be good,
patient is made to pass urine and asked o
drink plenty of water.

After the procedure the patient is allowed
1o assume sitting posture as carly as possible
if he does not feel giddy, but is not permit-
ted ambulation till about 6 hours. During
this period he remains well sedated.

Earlier in the series, careful electrocardin-
graphic control of the behaviour of the
heart was kept during injection of the dve
under pressure, but later this practice was
discontinued. The patient’s reaction and
sensation and the rhythm rate force and
colour of the blood that pulsates back into
the syringe provided adequate information
about the patient’s condition.

Discussion

The primary object of the procedure is
accurate visualisation of large vessels in the
superior mediastinum and their branches.
This method of visualisation was not onl
restricted for intra throgacic disease, as for
example in a case of extensive cerebro-vas-
cular disease with quadruparesis and vascular
insufficiency of major cerebral vessels, the
only way of studyving the cerebral circulation
was by instilling radio-opaque dye in the
ascending aorta through the suprasternal
route and visualising its flow in the cervical
and cranial vessels.

‘The most common discomfort was the
sensation warmth and Husing in the area of
the distribution of the vessel. In vessels with
smaller calibre injection under the sanie pres-
sure as in aorta caused sensation of moderate
constrictive pain in the part supplied by the
vessel. This experience is annoving to the
patient and to avoid it we started first

squirting a small amourit of novocaine in
the vessel and then using 509, glucose as a
dummy solution to see the rate and pressure
of injection that is just short of giving this
constrictive pain. This formed a very use-
ful index for the subsequent injection of dye.
Occasionally, nausea and rarely vomiting
occurred after the first injection of dye
although the patient did not show any
sensitivity to iodine pre-operatively. Most
patients experienced a feeling of severe
thirst and dryness of tongue after the pro-
cedure, and occasionally a mild headache
was complained of.

No manfestations of cerebral, myocardial
or renal damage developed in any of the
cases following this study. Routine chest
skiagrams in standing position 12 hours
later did not reveal any pleural complica-
tions. Accidental periaortic or intramural
injection of the dye did not occur in any of
the cases.

Of the 32 patients in the series, 7 were
subjected to exploratory thoracotomy some
time following the procedure. This afforded

g, 7
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an opportunity to determine the amount and
nature of bleeding and damage to the medi-
astinal structures caused by this puncture.
Actually two patients were operated within
16 hours after the procedure. None of the
cases showed anything more than moderate
ccchymosis of anterior mediastinal tissues
and this included one case in whom 4 diffe-
rent vessels including the aorta were punc-
tured.

The arch of the aorta was punctured 19
tirnes. In majority of these cases, large part of
the ascending aorta showed filling and the
cusps of aortic valve were outlined when the
heart rate was slow. In 2 cases this outlined
the saccular aneurysm of ascending aorta
and in 2 cases coronary arteries were well
opacified. In 1 case with aortic incompe-
tence some dye regurgitated in the left
ventricle, and in a case of tubular narro-
wing of descending thoracic aorta, the
abdominal vessels were exiremely well
opacified. The ascending aorta was punc-
tured in 1 case. All the branches of the
aorta were outlined whenever dye was
deposited in the ascendmg part (‘)1‘ arch

of the aorta. But mo! i
ra. re peripherally th
concentration of dye faded pro:rcssive)l’y )

. Innominate artery was punctured in 4
instances and this gave a much beit
contrast visualisation of the right commt;:r
carotid and subclavian arteries than usualln'
seft:r::I after aortic injection. A certain amoun!l
zmhy: (;xscl‘zally r?gurgitatcd, outlining the
‘ nd descending aorta. In one of these
cases, by compressing the right commo
:ja'roud and right subclavian arteries, th:
l ﬁ: a:vca]:, OIP?:: to.rcgurgitalc and opacify
aorta and also the left com-

mon carotid and
collateral ¢ir i
culs
left arm. tlation of

Left innominate vein was punctured in [
vase a-nd superior vena cava in 2 case
Visualisation of the venous side of hcas;
how'cver, has not hecn as excellent as br '
angiocardiography, prohably bccausc' th’c
dye was deposited through a snmllcr. Siz
needle (18 gauge B. D). e

“tln-tra thoracic portion of left subclavian
artery was punctured near its origin from

Figs. 8, 9 & 10

Ascending aorniic angiogram.  Posterior, left obligque and right obl;
. sbligue views,
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Fig. 11

DPescending aortic angiogranm.
Oblique view.

the aorta in 1 case, which demonstrated a
block in the artery at the root of the neck.
The dye regurgitated in the aortic arch
outlining it.

{n | case of aneurysm of anterior sinus of
Valsalva the communications with the main
stream in ascending aorta was narrow. The
aneurysm therefore was not well opacificd

Fig. 12

AlLdominal aortic angiogram.

and clearly outlined by aortography. In this
case the aneurysm was punctured at its
origin from the aorta and the dye was
deposited inte it o see its full extent.
Pulmonary artcry was punctured directly
without puncturing the arch of the aorta,
in oue case of severe pulmonary hyperten-
sion, where the diagnosis of patent ductus
arteriosus was doubtful and where there

Figs. 13 & H
Pulmonary arteriogram. Pesteroanterior and left oblique views.
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was probably a phasic reversion of shunt
from pulmonary artery to aorta. The dye
clearly outlined both the branches of
pulmonary artery and a small amount of
dve flowed into aorta cutlining its proximal
part thus proving the existence of a shunt
between the pulmonary artery and aorta.

The final radiological visualisation was
graded according to the opacification of the
desired vessel in the vicinity of the lesion,
into good, fair, poor and failure of opacifi-
cation. This opacification was good in 23
cases, and fair in 9 cases. There were no
failures.

There was | death in this series. This
occurred in a patient aged 17 Years with
Patent Ductus Arteriosus, severe pulmonary
hypertension and phasic reversion of the
shunt. Anticoagulants were being routinely
administered to this patient with an idea to
prevent the severe pulmonary hypertension
causing pulmonary thrombosis. This fact
however slipped our notice when his
pulmonary artery was punctured. During
the puncture and pulmonary angiography,
the patient behaved normally, but within

Fig. 15
Parasternal ascending avrtogram.

5-7 minutes after the removal of the needle
he developed severe cardiac temponade and
cardiac arrest.  On exploration the peri-
cardial cavity was found to contain large
amount of uncoagulated blood and the
puncture,hole in the pulmonary artery wa;
lca]_dng. On cardiac massage the heax:t
action revived but for a few hours, The
cause of death in this case probably was
inability of the blood coagulation mcch':misn;
to seal the puncture hole in the pulmonary
artery, which caused unchecked intraper;-
cardial haemorrhage aggiravated by the
associated severe pulmonary hypcrtc}xsion.

This study however revealed certain
limitations of this procedure especially

: in
consistant and clear visualisation of ascend-
ing aorta and the coronary arteries. It was

only when the heart rate was slow or the
blood pressure at basal level that the
ascending aorta filled adequately by
retrograde flow from the arch and tly
coronaries were opacified. This made us
attempt a more direct approach and deposit
the dye in ascending aorta proper, whenever
visualisation of this part of aorta and
coronaries was desired.

the

Fig. 16

Coronary arteriogram.
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Following the original work done by
Italian workers in 1940s and after conduct-
_ing preliminary anatomical studies we tried
to approach the ascending aorta directly by
the right parasternal route through the
second intercostal space. So far we have
successfully done this in two cases. This
will form the subject for a future
communication.

Summary

1. A inethod of percutancous suprasternal
approach to aorta and major vessels in the
superior mediastinum is described, and a
procedure of instilling radio-opaque dye to
outline these vessels is detailed.

2. Various advantages and disadvantages
of this procedure are compared with similar
other procedures.

3. Out of the 32 cases, 23 gave satis-
factory visualisation of the required
vessel without any major complications.
There was one death in the series which
probably was not directly related to the
procedure.

4. Attention is drawn to the limitations
of this procedure in visualisation of ascend-
ing aorta and coronary arteries, and another
method—percutaneous parasternal aorto-
graphy—is suggested.
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PARACARDIAC AND CARDIAC FOREIGN BODIES

BY

U. N. SHAHI, Patna.

Cardic and paracardiac foreign bodies
are rarely found in civil practice, but are
not uncommon in war. Usually all misailcé,
projectiles, bullets or penetrating injuries
where intention is to kill are directed 10 th(:.
heart. Accidental foreign bodies may also
find its way to or near the heart. They are
either secondary to the direct violence or to
cmbolic phenomena. Foreign bodies have
been known to travel up from the iliac vein
to the right side of the heart (Collins, 1948
Bland Sutton, 1919) Solid missiles ’whid;
enter the vascular system may migrate there
in a direction, which is determined by a
balance between the effect of gravity and
the Propeiling pressure of the blood stream
Projectiles are more likely 1o enter the righ;
than left chambers of the heart and may
arrive there by direct wound of the heart by
a low velocity missite or by carriage thmugl.x
the veins. There are two reasons for this
First, the heart is usually wounded from lht;
front and the anterior aspect of the heart
exposes about twice as much as of the right
as the left ventricle.  Secondly, foreign
bodies may be also carried as emboli in the
systemic veins to reach the right side of the
heart.

F_orcign bodies may be situated near the
pericardium, in the pericardial sac in the
heart muscle, or in one of the chambers of
heart, and therefore can be grouped as
cardiac and paracardiac. Pericardial or
paracardial foreign bodies are commoner
than the intra-cardiac ones, presumably
because death is likely to follow in the
later case.

Once within the heart, the missile mav
move about within the chamber or even
pass back and forth from one chamber u:
another. Eventually, however, the missile
usually becomes arrested by clo au({ is
cncysfcd, ultimately cncascd4 in a ﬁl;rou;
covering, where death does not take plaﬂ"
In this way some foreign hodies may rcmail;
unsuspected and undiagnosed Turner ( 1940,

ohserv i i
o rved a man with a bullet in the wall of
elt ventricle for 23 vears.

Peri . .

. erflcar('hal or paracardial foreign bodies

: ':) ten just as latent. On the other hand

)Ot » . 3 . - ’

poth Vmu acar.dla( and pericardial [oreign
1€s may give rise to serious or fatal tron-

hle. These may he :-

(f) Embolism.

(16} Sepsis or bacterial endocarditis.
(i1i) Recurrent pericardial effusion.
(iv) Myocardial rupture or hernia. -
(¥) Myocardial aneurysms.

(vi) Injury to the coronary arteries,

(vi) Psychoneurosis at the knowledge of
the patient that “he harbours in
u_nwelcome visitor in the citadel of
his well being (Grey Turner).

Operative Indications

The pres-cncc of a retained or embolic
metal foregin body in or about the heart
has .alwa.ys presented a challenge to  the
s‘urglcal craftsmanship, yet the indications
for surgical intervention have not btc;l
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very clear. Marked disagreement on the risk
and value of such intervention still exists on
non-cergent cases. Penetrating wound of
the heart with repeated severe haemorrh-
age, cardiac temponade and shock are cases
where urgent surgical intervention might be
life saving, whereas in a non-emergent <as¢
surgical intervention is still a controversial
problem, and conservative trecatment nmy
have some place. However, the recemt
advances in surgical understanding of the
intrathoracic procedures, anaesthesia, avai-
lability of new roentgenological diagnostic
method make possible a new evaluation of
this problem, particularly, where hypother-
mic methods or cross circulatien could be
possible. Decker 1939) attempted to
evaluate the indications for surgical removal
of intracardiac foregin bodies, his evidence
suggested that itis dangerous to allow large
foreign bodies to remain in the pericardium
or in the heart.

Generalization is unreasonable and each
foreign body must be evaluated as a specific
problem in terms of :

(i) The presence or abscence of sepsis.

(it) The probability of dangerous sequel
inherent in its position in or about
the heart.

(i#f: Size—extremely small size may have
a contraindication for operation
whereas large foreign bodies are
more liable to have carried in infec-
tion and are more liable to occupy
a space relationship, threatening
myocardial erosion and rupture.

Indications for elective operative removal
of each foreign body may exist in the
following circumstances :—

(i) in patients who have evidence of
persistent sepsis.
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(ii) evidence of progressive myocardial
damage or dysfunction.

(ii1) when a foreign hody is:
(a) free in the heart,
{6) impinging upon a valve leaflet,
(¢) impinging upon myocardium
during cardiac activity,
(d) in cardiac neurosis related 10 the
presence of foreign bodies.

Contraindications
Contraindications to elective removal are
these :—

{i) when a foreign body is very small.
3 mm. or less in greatest diameter.

(if) asymptomatic patient in whom the
foreign body is identified as lying
entirely within the myocardium.

‘Diagnostic Problems

1t js essential hefore any operative proce-
dure is undertaken that the foreign body must
be accurately localised. Herken (1946) lays
great stress on screening and positioning in
addition to plain radiography in diagnosis
and localisation of these foreign bodies.
Angiocardiography may be admirably
suited for identifying the anatomical location
of radio-opaque foreign substance. Electro-
cardiogram may be of help.

Case Report

Krishna 8 vears H. M. child was admitted
to the Hospital for Children, Patna on
10-9-56 with a history of gunshot injury on
the chest. On admission he had the follow-
ing complaints:— )

(¢) Sinus left side of the chest following
a gunshot injury-—duration one
month.

(i) Pain and swelling chest just close to
the left side of sternum—duration
one month.
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History.—While looking after grazing
cattle he received a gun shot injury on the
chest and fell down. He was taken 1o the
Purnea Sadar Hospital from where he was
referred to Patna Medical College Hospital
and on 10-9-1936, he was admitted in the
Hospital for Children.

On Examination.—He had a discharging
sinus about one inch ahove the nipple on' the
left anterior aspect of left side of the chest
34" away from the lateral edge of sternum.
Besides he had a tender and firm swelling
on the left lateral part of sternum extending
over to the medial ends of the 2nd, 3rd and
4th intercostal spaces. There was no other
abnormalities detected. In the ward the
patient had several bouts of fever.

Investigtions.—Blood - Total R.B.C. - 48
million/cmm. W. B. C. - 8300/cmm.

Difl. count : Poly. ... 69%
Lympho. ... 229,
Mono. .. 69
Eosino. w39,
Baso. o 0%

Hb%, w709,

B.P. ... 90/63-S/D.

Yug. 1
P - vView of Chest.

Radiological  Examination.—P. A. and
lateral views of the chest revealed a rounded
ra.dio opaque foreign hody in the media-
.stmum close to the medial edge of the 3rd
{mercostal space behind the sternum lying
in the heart (Figs. | & 2).

P. A. view of the chest was also taken with
metallic wires kept stuck up to the anterior
aspect of chest screening,

On  Screening (Houroscopy).—The ahove
position of the foreign hody was confirmed.

[t was found moving with the contraction
of the heart,

A diagnosis of metallic foreign body lying
in the substance of the myocardium 'ol‘ tht
rightventricle on its anterior aspect was made
and surgical intervention was thought neces-
Sary.

Operation was undertaken on 10-10-36
under general Anaesthesia by Dr. Muktesh.
war Prasad, M.B., B.s. (Pat.), p.a. {Dublin;
Chief Anaesthetist of the Patna Medir;d
College Hospital.

Fig. 2
Left laeral view of ¢hest.
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The mediastinum was approached by a
left interolateral ‘incision through the 3rd
intercostal space after cutting the medial
ends of the 3rd and 4th costal cartilages.
The pleura was pushed laterally and a flap
of pericardium was reflected. 2 cc. of 1%
Procain solution was injecied in the peri-
cardial cavity. Then the foreign body was
palpated and then observed stuck on the
anterior aspect of the right ventricle in the
substance of the myocardium. This was
gently  enucleated out. Myocardium did
not require repair. A small flap of the peri-
cardium was cut out o allow the drainage
of the pericardial cavity.

In the operation theatre the patient deve-
loped tachycardia which gradually seutled
down with digitalis. Recovery was smooth
and uneventful. The patient was discharged
cured on 30-10-36. The foreign body- -
weighed 27°76 gms. and its maximum Dia-
meter was 21 cm. The patient is doing well.

Comments.—There arc manv intcresting
points about this case. It js rather uncommon
to have survivalship afier the gunshot injury

of this nature. The bullet was dirccted to
the heart and was actually lying in the sub-
stance of the heart muscle for several weeks
before it was actually removed. Besides the
local infections giving rise to the pain, ten-
derness, swelling and bows of fever there
was obviously no other serious complications
secondary to the injury and to the presence
of the foreign body. The survival of the
child is rather a miraculous episode more
assigned to the destiny than to the surgical
acumen.

Summary

A short review of the problems of the
paracardiac and cardiac foreign bodics has
heen presented.

Indications and contra-indications of
surgical removal of foreign body in awd
around the heart has been discussed.

Diagnostic problems have been indicated.

A case of a metallic foreign body of about
I oz. weight which was successfully removed
by the author has been reported.
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PLASMA  CLOT REPAIR OF NERVES* .
(An Experimental Study)

BY

R. N. SIBAL and B. B. OHRI, Indore**

Fibrosis at the site of suture is the most
important avoidable factor. This, if exces-
sive, hinders the proper regeneration and
growth of axons. The type of suture mate-
rial used, besides other factors like haemor-
rhage at the site of suture from the nerve
ends and the bed, contusion of the nerve
ends, excessive tension and local sepsis, is

an important factor in the laying down of

fibrous tissue in the union scar.

Sargent and Greenfield in 1919 and
Gutman in 1943 worked out comparative
studies of different suture materials to
evaluate the local reaction produced by
them and concluded that linen, white silk
and fine human hair are the best. Spurling
in 1945 advocated tentalum wire as the
best suture material.

Inclusion of some nerve fibres inspite of
great care to take the bites from the sheath,
knuckling of the fibres at the ends when
the sutures are tied and twisting and rota-
tion of the stumps because the bites cannot
he taken from exactly the same points on
the circumference of the nerve ends arve
soine factors which determine the final
results and which cannot be avoided even
with the least irritant suture material.

Young and Medawar {1940) evolved a
non-suture technique to obviate these diffi-
culties, especially in the thinner nerves.
They * glued ’ the two ends of the divided

"‘\. part"of ‘Thesis of R. N, 8, on, ** Nerve Repair by Suture and Non-suture Technig
mental Animals ™, submitted for M.S. {Surgery) Fxamination of 1358 of the Vikram Universi

nerve by cockerel plasma clot. Later Tarlov
and Benjamin (1943) studied various auto-
logous, homologous and heterologous plasma
and blood clots. They reached the conclu-
sion that mammalian plasma clots and
particularly, the autologous, are the hes;
as rcgnrds their tendency to provoke the
inﬂ.ammatory and fibrotic reaction and
their strength and adhesive propertyv. Tarloy
etal (1952) after studying the clots made
by various methods concluded that the
tensile strength of the clots obtained from
citrated recalcified plasma are the best
provided the reagents used are in dryv forum.,

In this study an attempt is made 1o
compare the process of nerve repair by silk
suture and auntologous citrated rccal'ci(.icd
plasma clots in the sciatic nerves of dogs, |

Material and Methods of Study

The material consists of sciatic nerv
8 mongrel dogs. On one side the nerve was
sutured with fine silk and on the other v.id;'
plasma clot was used (o * glue’ the 'twn
ends. The nerves were studied after 3 9
and 135 days in two dogs each and a\t';c-r
40 and 60 days in one dog each.

Under 1. V. Thiopentone anaesthesia
the sciatic nerves were exposed on hoth
sides through the intermuscular

) septum
hetween the biceps femoris and the vastus

lateralis. The nerves weredivided 4 to 3 ¢ms
helow their exit from the pelvis. The

ue in Experi-
ty Ujjain.

»*From the Depariment of Surgery, M. G. M. Medical College, Tndore,

es of
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bhleeding from the cut ends was controlled
and one nerve was sutured by two laterally
placed stiiches of fine 5-0 black silk. On
the other side plasma clot prepared by the
technique advised by Tarlov et al (1952)
was used.

14 cc. of blood of the same dog was
collected and mixed with 0-038 gm. of dry
sodium citrate. The plasma from this was
separated in two test tubes and kept ready
for use during the operation. After the
nerve ends had been arranged in the speci-
ally designed mould, the plasma was mixed
with 0-01 gm. of dry calcium chloride and
immediately poured into the mould. All
this wats done under aseptic conditions.

The rubber moulds recommended hy
Tarlov et al (1943) were used. Two sizes,
one with the capacity of 18 drops for
thicker nerves and the other of 12 drops
for thinner ones were used. Two hypoder-
mic needle stillet wires were used as rails
in the moulds to prevent sagging of the
nerve ends.

The plasta after being poured in the
mould was not disturbed for about 15 16 20
minutes to allow proper setting of the clot.
‘I'he mould was then removed alter taking
out the wire rails. Various stages are shown
in figures 1, 2 and 3.

During vperation the following  points
were noted :—

1. Retraction of the nerve ends after
section.

2. Initial separation of the stumps when
the mould was removed. They were
approximated.

Post-operatively all the dogs were given
9 lacs units of Procaine Penicillin I. M.
for three days. Splints were not used in
any dog.

Fig. 1

Showing the nerve stump being arranged
in the mould.

Fig. 2
Nerve lying in the mould, plasma clot has set.

Fig. 3

Plasma clot repaired nerve.
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After the periods mentioned the nerves
were again exposed under light anaesthesia
to study the adhesions at the site - of repair,
and the distance at which pinching the
nerve - could elicit a reflex response. The
nerves were then divided 0-5 cm. proximal
1o the suture and about 1 cm. distal to the
site of pinch test. These were tied on
cardboard to prevent shrinkage, preserved
in 109, formol saline and later cut longi-
tudinally into 10 microns thick sections
which were stained with Haematoxvlin and
Eosin, Van Gieson’s stain for collagen and
Gros Bielchowsky’s stain for axons and
studied under the following heads :-

1. Inflammatory reaction at the site of
repair.

2. Fibrotic reaction at the site of repair.

3. Collagen laid in the scar.

4. Pattern of the scar and the axons in
it, whether regular and parallel or
irregular.

5. Distance to which the axons had
grown trom the proximal stump.

The inflammatory and fibrotic reaction
was classified as +, ++, ++4+ and
+ + + + as suggested by Tarlov and Ben-
jamin (1943). Separate case sheets were
maintained with all the above points for
each dog.

Observations

Retraction of the nerve ends after section.—
Table No. I shows the retraction of all the
nerves after they were divided. It is seen
that in 10 (62:3%; nerves the retraction
was more than 053 cm., while in only
6 nerves it was less. )

Initial Separation of the stumps.--No initial
separation was seen in the sutured nerves.
In the plasma clot repaired nerves the
initial separation noted on removal of the
moulds is shown in Table No, 11

Table 1
Showing Retraction of Stumps

Retraction No ‘ o

Nil
0- 05 e,

G311 em.

] R
Above | cm. i | [
L AN )
|
Table I
Showing Initial Separation
Sem i l
Neparation ' No. o,
P - - 1 :
i
il H hlh
O--1 wun. 2 25
b LAY
1--2 mm, 1 12:5
25

. Relation of Retraction to the Initial Separa-
tton.—Table No. I11 shows this.
from the table that after
about 1 cm. the nerves could be
satisfactority by the plasma clot.

Tt is clear
‘glued”

Table I1I

Relation of Initial Separation to Retraction
af Stumps

Retraction i Initial Separation

and No. ! S
PNl '0 Fmm, |

. ) ) 2 mm.
Nil = | . 1 .
0-09 e 2 ... 2

051 em. o F ... 3 - 1
Above lem.=1 ... - 1

Late separation of the Stumps as measured
under the microscope.—Among the sutured
nerves no late separation was expected but

a retraction of
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had occurred in one nerve where the ends
had separated by 13 mm. hut were connec-
ted by a bridge.

In the plasma clot repaired nerves late
separation noticed is shown in Table No. TV

Table IV

Showing Late Separation

Late Separation No. i
Nil 3 75
01 mm. i 125
- o k] 3179
Above 2 mm, \ 125

Relation of Initial and Lale Separation.- -
Table No. V shows this relationship. Tt is
seen that of the 3 nerves which did no
show initial separation only in one nerve
late separation was not seen. This indicates
that the binding power of the clot is not

p('rm.‘uu'nt.

Table V

Showing Relation af the initial o the
Late Separation

Late Separation

Initial Separation

with No. Nil !lU-I i, -2 mun. _}l:::::
Nibin 3 1 | 2 1

-l mm.in 2 . 2

1 e in 1o .-

Histological Examination

A. Plasma clot junctions.—Av 3 days—The
sheath  continuity  was  restored 'Fig. ).
The junction was invaded by polymorphs,
hmphocytes,  histiocyies and  occasional

Fig. 4

Sheath continuity restored on 3rd day.
X 100

giant cells, eosinophils and plasma cells, no
fibrous tissue or collagen was seen in the
sear (Fig. 3). The fibrin meshwork was
being arranged in the clot and the denser
fibres were arranged in a longitudinal
pattern (Fig. 6). There was no evidence of
wyrowth of axons. The reaction was + + in°
both the nerves.

At 9 days—The inflammatory reaction
had passed on to a chronic phase. Fibrous
tissue, collagen and capillaries were seen in
the scar. The reaction was classified as -+ in
one and + + in the other. The pattern was
regular and parallel in one and irregular in

Fig. 5

Plasma clot infiltrated uniformly with cells
and fibrin nrtwork being laid on Jrd day.
X100,
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Fig. 6
Fibrin network on 3rd dav. X 150,

.the other. The axons had grown to 14 mm,
in one and to 17 mm. (Fig. 7) in the other.
The average distance being 15'5 mm.

On the 15th day—The reaction was
still more chronic. The fibrous tissue and
collagen had increased. The reaction being
+ in onc and ++ in the other. Tie
pattern was irregular in both. The axons
had grown to 22 and 24 mm. (average
23 mm.).

At 40 and 60 days—Only occasional
lymphocytes and histiocytes were seen, The
reaction was + in both the nerves. The
pattern was reguiar and parallel in both
{Fig. 8) and the axons had grown through
the whole of the 9 and 15 cms. pieces
removed.

B. Sutured nerve junctions.-—The cells were

the same as those seen in the plasma clot
junctions but instead of being ‘scatiered
they wcrc.aggrcgated around the sytyres,
The reaction was classified as + in 2 and
++ in 6 (75%) nerves. The pattern was
regular in 2 and irregular in 6 nerves, The
axons had grown to an average distance of
12 mm. at 9 days and 16 mm. at 15 days.
At 40 and 60 days the 9 and 15 cms. pieces
removed had been innervated.

Fig 7
Growing axons a1 17
Plasma clot. « 1.000.

mm. vn Yh day in

Comments

The type of the suture material use
":)ther factors inﬂuencing the fibrosis n
Ing constant, js the only avoidable [;
nerve repair. In (h
made ta study the
suture of the nerves

d, the
emain-
: clar in
is study an attempt is
process of repair afier
by sitk and plasma clot,

A. s'ludy of table No. I shows tha the
g?a_]ort‘ty of the nerves retract more than
3 em.a sufficient retractjon
Cnsion at the syture
apparcm_ that most of the nerves need ,
sll'(rj)ng binding material 10 keep the t\\:y
f}?c 5 togclht’:r for a sufficient period so that
axons have crossed the gap. Silk sutures

o cause
site. It wou'd bhe

e

Fig. 8

chuh‘r paralief pane H ' H
pattern in ol .
(6 5 x " ‘L‘-"ll juncuun

PLASMA CLOT REPAIR OF NERVES 243

do not present much difficulty but if the
tension is excessive even they may cut
through as was seen in one nerve in this
series. Greater tension is important in the
plasma clots. The initial separation scen in
37-59/, in this study is comparable 10 31:7%
in Tarlov and Benjamin’s (1943) series. The
total incidence of 87-3%;, of initial and late
separation in this study was much higher
than 46%, of their series. This might have
heen due to the movements because splints
were not used. In no case was the separa-
tion more than a few mms. (Table V)
indicating that the clot prepared by this
technique is efficient for nerves with gaps of
about 1 cm. These results are comparable
to those of Adlar, Kaplan and Arthur
(1956,

The inflammatory and fibrotic reaction
was less marked it the plasma clot junctions.
Tt was + in 3 and + 4+ i 3 nerves, In
the silk sutnres it was 4+ in only 2 and + +
in 6 nerves. The cells were more uniformly

scattered than in the sutured junclions.

The pattern of the scar was regular and
parallel in a greater percentage (62-3%,)
with plasma clot than with 25%; sutured
nerves. This is due to the longitudinal
tension at the ends which is taken off by
the sutures, as pointed out hy Weiss and
Taylor (1943;. The sutures get ensheathed
with the inflammatory cells and  fibrous
tissue, ‘The scar pattern was irvegular in
73°, uf the sutured nerves when only two
stitvhes were used. 1f more stitches were
used the scar would have been worse. This

would be particularly so with the thinner

nerves where the ratio of the sulures, and
hence the fibrous fissue, to the nerve
elements would be greater.

The distance the axons had grown was
more with the plasma clot than with
sutures. It was 15°5 and 23 mm. at 9 and
15 days respectively with plasma clot as
compared to 12 and 16 mm. during the
same periods with sutures, This may be due
to the longer time they take to penetrate
the sutured junctions due to the irrégular
pattern and excessive reaction. With plasma
clots where the pattern is regular, longitu-
dinal and parallel the resistance offered to
the delicate axons is less. This confirms
Young and Medawar’s (1940) observations.

Conclusions

1. Majority of the divided nerves need

a strong binding material.

2. Autologous recalcified citrated plasma
clots are efficicnt for gaps upto about

I em.

3. The inflammatory and fibrotic reac-
tion is more marked with silk sutures
than with plasma clots.

4. The pattern of the scar and the growth
of the axons is regular and parallel
with greater number of plasina clot
junctions than with sutured ones.

5. The axons grow o a longer distance

with plasma clot than with sutures.

6. Repair of thin nerves would be more
suitable with plasma clot than with

sutures.
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Summary

An experimental study of repair of the
sciatic nerves of dogs by silk sutures and by
plasma clots is presented. The comments
and the conclusions drawn are briefly
described.
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HYDRO-CORTISONE IN NERVE REPAIR*
(An Experimental Study)

BY

R. N. SIBAL and B. B. OHRI, Indovre**

Fihrosis at the site of suture if excessive
hinders the proper regeneration and growth
of delicate axons. To quote the words of
Weiss and Taylor {1943), “ The heavier the
fibrosis, the denser the interstitial tissue
would be and fewer nerve fibres will pene-
trate and more will be prematurely arrested,
slower will be the advance of the successful
ones, the lesser their ability te recover normaj
diameter and greater their danger of becom-
ing strangulated and pressure blocked.™

The cortico-steroids inhibit the inflamma-
tory and fibrotic reaction during wound
healing. The effect on nerve repait has not
been studied before. Tt was presumed that
their administration might help the process
of regeneration alter nerve suture. With
this in view this work was undertaken and an
attempt was made to study the effect of
Hvdro-cortisone  on the  repair  process
following suture ol nerves in dogs.

Material and Methods of Study

The material consists of 18 sciatic nerves
of dogs. 'These were divided into two groups
of 12 and 6 nerves. The first yroup of 12
nerves constituted the dogs that were given
hydro-cortisone while the second were kept

as controls.

The nerves were exposed through the
intermuscular septum between the biceps
femoris and the vastus lateralis under intra-
venous thio-pentone anaesthesia. The nerves
were divided about 4 10 5 ems. below their
exit from the pelvis. The bleeding from the

A part of Thesis of R, N.S.an

cul ends was controlled and they were sutu-
red with fine 5-0 black silk by two laterally
placed stitches. Care was taken to take the
bites only from the nerve sheath and to
avoid knuckling of the nerve fibres when
the sutures were tied. The nerve beds were
cleaned and the wounds closed.

During the post-operative period all-the
dogs were given 2 lacs units of Procaine
Peniciilin 1. M. for three davs. Splints were
not used m anv dog,

The first group was divided into three sub-
groups of four nerves each. 'These were
studied after 3, 9 and 15 days respectively.
These dogs had been given  hydro-cortisone
acctate, iu doses of 1 my./Kg. of the body
weight I M. for 3, 7 and 10 davs respecti-
velv., The second control group was also
divided in three sub-groups of two nerves
-each studied after 3, 9 and 15 days respec-
tively.

Ouly those nerves where the wounds had
healed by primary intention werce inclu-
ded in this study. After the above mentioned
perinds  the nerves were  again  exposed
under light anaesthesia and the adhesions
at the site of suture, separation of the stunips
where the sutures had distupted and the
"distance at which pinching the nerve could
olicit a reflex response were noted. The
nerves were then divided about 03 cni.
proximal to the sutuwre and | ¢ distal 1o
the site where the pinch test was positive.
‘They were tied on cardhoard o prevent
shrinkage, preserved ine 10°, formol saline,

< Nerve Repair by Sutoe and Nonuture Techmigue in Experimen-

al Animaby. subitted for MLS Sureens Examination of T98 of the Vikeam University, Ujiain,

s o)y the Department of Surgeey, M. G M Medical College, Tndore,
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. and later cut into 10 microns thick longi-
tudinal sections which were stained by
Haematoxylin and Eosin, Van Gieson's
stain for collagen and Gros Bielchowsky's
stain for axons and studied under the
following heads:-—

1. Inflammatory reaction at the site of
suture.

2. Fibrotic reaction al the site of suture,
3. Collagen laid in the scar,

4. Pattern of scar and axon growing
through it whether regular and parallel
or irregular.

5. Distance to which the axons had grown
from distal end of the proximal stump.

The inflammatory and fibrotic reaction
was classified as 4+, ++, +++ and
+ + + + as advised by Tarlov and Benja-
min (1943). Another grade where the
reaction was less marked than 4+ in the
bydro-cortisone group, it was designated
as - .

Separate case sheets with all the above

mentioned points were maintained tor cach -

dog.
Observations

Adhesians at the sile af suture~—They were
dense in all the six nerves of the control
group. Under hydro-cortisone they were
flimsy in all the four nerves at 3 days, dense
in two and flimsy in two at 9 days and dense
in two and flimsy in two at 13 days. Ina

wnal of 8 (752,) of the 12 nerves under’

hydro-cortisone they were flimsy.

Separabion of the stumps.—In the control
group in only one of the six nerves the sutures
had cut and the stumps had separated 1 a
distance of 13 mm. connected by a hridge
of scar.

With hyvdro-cortisone, the suture site had
completely disrupted without any bridge in

3 (25%) and in another 3 (259,) nerves it

had disrupted hut the ends were connected

hy a bridge of tissue, which was 14, 5 and 3
mms. long. So that in a total ol 6 (50°}) of
the nerves the suture site had disruplcd..o

Inﬁam.malor_y and  Fibrotic  reaction.—T'he
suture site at 3 days had been invaded by
polymorphs, lymphocytes, some histiocytes
and occasional giant cells, eosinophils ;mr‘i
plas.ma cells. No fibrous tissue, collagen or
capillaries were seen in the scar. The cells
were aggregated around the sutures (Fig. 1)
fmd fibrin meshwork was seen heing l‘aid
irregularly between the nerve slumps; The
grading of the reaction was + + in both the
controls and + 4+ in two and +in two of
the hydro-cortisone Hroup nerves.

At 9 days the reaction had hecome more
chronic and some fibrous tissue, collagen
and capillaries were seen in the union scar.
It was + + in both the control nerves but
was = in all the three of the 4 nerves that
had united under hydro-cortisone,

On the 15th day the veaction was + 4+ i
b()th. the control nerves while in the hydro-
cortisone group two nerves had ('umpi('leh
separated and the ather two were bl'idl{(‘(j

by 14 and 3 mm. scars. ‘The reaction in these
two was +.

‘ The reaction was therefore +— 4 in all the
six nerves of the control group  while it was
= 3 (33°9%), + in 4 (4449 ) and + + il;
only two of the 9 nerves that had

_ united
under hydrocortisone.

. Patiern of the Scar and the avens,—Iu wasy
wregular in all the six nervesin the muu'u.l
group. With hydrocortisone it was irregular
in 7 (77°7",) of the 9 nerves united. [.n the
other two where the pattern was regular the
sutures had cut through.

Growth of the dvons.— AU 3 davs no nerve
elements were seen in the sear in both the
groups.
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At 9 days in the control nerves they had
grown to 12 mm. in both while in the other
group they had grown to 15, 11 and 10 mms.
{average 12 mm.) in three of the 4 nerves
that had united.

On the 15th day in the contro} group
they had grown to 15 and 17 mm. {(average
16 mm.) and in the other group to 16 and
15 mm. {average 155 mm.). In the other
two nerves the suture site had completely

disrupted.

Comments

Hydro-cortisone acetate is primarily meant
for intra-articular and topical use. Tt was
therefore decided 1o use it at the site of
suture through a polvihene tube but it was
not possible to keep it in place for many
days without the danger of infection in dogs.
Mary Hewitt Loveless (1937) has mentioned
its use by intramuscular route in human
beings. The action starts in 3 to 4 hours,
reaches the peak level in 8 to 12 hours and
lasts for about one day. One daily injection
was therefore considered sufficient and was

Very conve nient.

Fig. 1

Latense inflammatory reaction arvund silk
autures in the control group. 7 300,

Weiss and Taylor (1943) mention that
the adhesions at the site of suture produce
distortion of tension pattern and subsequ-
ently the scar pattern. It was therefore
presum-cd that under hydro-cortisone by
preventing the dense adhesionsat the suture
site, the pattern of the scar might be affec-
ted. A study of the pattern of the scar
revealed that in 7 (77°7%) nerves it was
irrcgular. In two only it was regular and
these were the nerves where the sutures had
cut putting the scar under the conditions of
tension scen with plasma clot repairs of the
nerves. ‘This shows that the pattern of the
scar dues not depend on the prevention of
adhesions and that hydro-cortisone has no

special advantage.

The reaction in the scar was classified as
+ and + in 7 of the 9 nerves united under
hydrocortisone while it was + + in only two.
In the control group it was + + in all the
nerves. This indicates the inhibitory effect
of the hydrocortisone (Figs. 1 & 2). From
this again it was presumed that the reduc-
tion in the fibrasis in the scar might have

Fig. 2

Mild reaction around the sutures under
hydro-cortisone. X 300,
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helped the axons to grow to longer distance
but the average distance the axon had
grown at 9 and 15 davs were similar in bath
the groups. This again shows that hydro-
cortisone has no added advantage.

A high incidence of disruption of the
suture site (50%; in this study) is definitely
more harmful than the slight apparent
advantage gained by reducing the adhesions
and the fibrosis in and abeut the sutures in
4 nerve repair.

Summary and Conclusions

An experimental study of the effect of
Hydro-cortisone on the process of nerve
repair after sutures is presented. It is con-
cluded that it does not favourably affect the

growth of the axons through the scar

although it reduces the adhesions and 1he

inflammatory reactjon and fibrosis at 1he

incidence of disrup-

tion of the sutures s very harmful under s
effect.

site of suture. A high
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RETROPUBIC PROSTATECTOMY
{Observation on 100 Cases)

RY

R. V. P. SINHA, A. P. SINGH, SUDERSAN KUMAR and R. 5. SETHI, Pawmna.

Urinary discomfort amounting from sim-
ple dysuria to acute vetention and uraemia
in 0ld people has been recognised since long
1o he caused by enlargement of the prostate.
However, it was Lessar, aVenetian physician
of the 16th century who was the first to
puoint out that swelling of the prostate
preduced urinary blockage and successfully
treated his patients by incising the bladder
neck to relieve retention. The first attempt
to remove prostatic tissue was probably
made by Mercier who devised a punch o
cat a tunnel through the gland; but this
operation was discredited by severe haemor-
rhage and mfection. Subsequently in 1873
Bothilina devised a galvano cautery to re-
place the punch of Mercier as the former
had the advantage of controlling bleeding.
1n 1887 McGill of Leeds and Bellfield of
Chicago published the technique of partial
suprapubic prostatectomy wrelieve prostatic
ohstruction. Still not being satisfied, Fuller
in 1895 and Frever in 1901 practised and
advocated suprapubic transvesical prosta-
tectomy for the enlarged gland.

The fact that the prostate is an extravesi-
cal argan prompted many surgeons to deve-
lop a technigue by which the prostate could
be removed without trawmatising the blad-
der proper which has already long suffered
the pathological insult. In 1900 W. |, Van
Stockum of Holland first approached the
prostate through the retropubic space and
removed the gland, what he called, ** Para-
vesically . In this attempt Youny in 1917
practised and published the perineal route

of prostatectomy. Mair in 1924 reported
4 cases of prostatic enucleation by inguinal
extravesical route. L. Clive Jaccobs and
J. C. Asper (1933} of San Francisco, not
knowing about Van Stokum’s retropubic
approach, removed the enlarged gland by
this route and described it as perivesical
prostatectomy. Hybbinette in 1935 and
Utean and Leroy in 1936 practised this route
with success. Later on, in the search for
finding out a safer technique to remove the
prostate extravesically, Sir Terence Millins
m 1945 developed the technique of retro-
pubic  prostatectomy. Commenting on

Fig. |

Photograph of an NMdeaoma Prosaate remo-
ved froma case of Senile Enlargement by
Retro-puliic raute. A notable feature is very
hig median lobe  Sitding  at che 1op.
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Millin’s paper in the Royal Society of Medi-
cine in 1947, Glifford Morrison of London
observed that it is dangerous to dogmatise
about the result of a new operation until it
has had a fair trial but he certainly liked
the simplicity and the minimum amount of
damage to the surrounding tissues in Millin’s
operation. W. A. Adams of England while
appreciating this operation observes that
this has a direct attack on the obstacle,
spares the bladder of added surgical trauma
and overall, the intact bladder is ready for
action as soon as artificial drainage is
removed. E. W. Riches of England is of the
opinion that though the approach is difficult,
the reconstruction is easier and concludes
that there appears to be little difference over
the suprapubic approach in the final results
but the immediate convalescence is smoother
after the retropubic operation. Souverneur
and Aboulker of Paris comment that the
stages of the operation in the retropubic

approach are harmonious and conducted
directly under visual control.

From the literature it appears that though
this operation is very popular in western
countries it has not got its due in this part
of the world. The only paper published on
this subject is that of Srivastava (1939) who
has recorded 40 cases in this paper. The
present paper puts forward obsetrvations by
the authors in 100 cases which were opcratc;l

on by the retropubic approach in the Patna

Medical College Hospital during the period
1956-1959.

Observations

Out of the 103 cases admitted and apera-
ted on by the authors, in the years 1956-1960,
100 cases were operated on by the Retro-
pubic approach. The general condition of
the patient is tabulated in Tables II1 and
IY. Of these cases 11 were hypertensives.
They were treated by hypotensive drugs.
All but 3 cases responded 1o the drug. ‘The
remaining 3 had to be operated on with
sy:slolic pressures above 200 mm. Hg. and
diastolic 110 mm. Hg. Ten cases had high
blood urea level which could not be brought
down. Fifteen cases had previous cvstos-
tomy, bhut they too were suhjectc'd to
retropubic Prostatectomy ; these cases presen-

ted difficulty in separating the bladder from
the abdominal wall.

Table No. 1

Techniques used for the removal of the prostate
in a series of 105 cases

Total No. of I
Prostateciomies dnnr\

Retropubic . Transyevival
l(‘(‘l!mqm‘ Frever's Teeh.

F1IR) | 100 ‘ -

Table No. 2

Retropubic Prostaiectomy with or without pre-sperative treatment

No. of cases with

No. of cases witl
: ; o0, wut
Suprapubic done ’ suprapubic

- ——— i

No. of cases with

Nu, of ¢ 1
- Au, asts
| catheterisation done ases without

catheterisation done

18
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Table No. 3

Preoperatite rondifion of the paticnis in u hem relropubic prostatectomy was done

1

General Condition. B A _ No. of 1\:’:‘:‘- No. af - U{I
. CASes ses s ases Wit
No. of cases | No.of cases  No.ofraws 1k acute with chronic \\'ilhﬂl‘;::uria F;‘:m;:\;rila
in good | in Tair m puoT . retention retention Ly
condition | condition condition | i L
e ) } P 20
20 55 : 25 1B ‘ al 70 |
Table No. 4
Urinary Phystology and Vascular State
NMood Urea. Blood Pressure. I.V. I
Between . © Retween . Normal Poor
20.10 mgm. “-;(:‘l:;:‘ |u():j:m ‘\‘"{:'ai High B.P. ' functioning functioning
wr 100 c.c. mam mgm, B.L. . of Kidney of Kidney
ol Rlond . . B ) e —— .
w ' 10 Nil RY . 11 70 10
Table No. 5 .

Cvstoscopy was undertaken as a routine. Irabeculation was rather a constant
feature 'thouuh of varied degree. But the most important revelation was that of a

diverticulum in one of the cases.

Cystoscopic Findings

Condition of Bladder Wall.

. ( ‘,ungz-\linn

Normal Trahuculation

\ o 10

Diverticulum Stone

Anaesthesia - Spinal Anaesthesia - was
given only in cases having normal blood
pressures. Most of the cases were ()})crul(‘d
on under general anaesthesia  with gas

oxygen and relaxant.

Table No. 6
Anaesthesia used tn Operation

-

N ol cases operated No. of cases operated
ander Spinal Anacsthesia under CGeneral Anacstheaa

11 } A4

Operation

Incision—In a few early cases of the
«eries, transverse incision in the suprapubic
region was employed. The rest of the cases
were operated on by vertical incision. This
provided quite satisfactory exposure of the
operation field. Ditficuly was met mostly
while ligating the dorsal vein of the penis
and the prostatic plexuses. Bladder neck
resection was done as a routine. A wedge
was excised from the posterjor wall of the
neck of bladder. All blceders were take care
off before closure. Boomerany needle was
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used exclusively in all cases. Foley’s catheter
was used in all cases. Vasectomy was the
routine  procedure, patients got  bilood
transfusions 300 cc. usually. In a few cases
one point of blood was used.

Table No. 7
Wetght of the gland remoced

Weight } No. of Cases

. b -
Between 20--29 gins, ! 32
Between 30—39 gis. E 28
Between 40--19 gms, ! 17

'
Above 30 ame. ‘ 23
Table No. 8

Lobes of the Prostate Enlarged

No.of cases with ~ No. of cases No. of it
; Na. ol casex with

lateraland ' with anly .
median lobe | median lobe posterior Inbe
enlargement enlurged enlarged

i

% 10 4 Nil
|
Table No. 9

Shock during Operaiion

No. of cases ‘ No. of cases
not developing shark i developing shock

{

54 j 6

P

Post-Operative.—As a routine patients got
antibiotics, Penicillin and Streptomvcinl'in
most cases. Free drainage of uril'u: was
always assured by washing and sucking out
clots whenever they blocked the catheter.
In cases having unusual bleeding, silver
nitrate, solution 1 in 10,000 was used 1o

wash the bladder.
when urine got clea
by the 5th day.

Catheter was removed
r. It usually happened

Table No. 10
Immediate Post-Operative Complications

Complication ! ~o. af
L - o : Cages
'. Shock ﬁ ! ” t)_ —
2, Hacnlm’rhagc I‘rimary ! -+
I
Secondary 5 3
3. Cathetey Blockage I u7
1. Suprapubic Leak ‘ 24
3. Oliguria . i i
6. Anuria IE' 1

7. Uraemiag

Table No. 11

Na. of days taken by the paitents to become
afebrile after operation
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Table No. 13
No. of days for whick Catheler was kept

No. of davs catheter
was removed

No. of Patiernts

Sth day per 65
6th day n
7th day 10
Bth day 4
9th day 5

No. of days Noo of Patienis

Brd 16
41 44
3rh S 21
it i 11
Jth 3
Hth agud Afterwards .. 6

Tabie No. 14

No. of days taken by the urine lo clear up
after operation

No. of Days No. of Patients

1st day Nil
2nd day )
3rd day 21
4th dav 39
3th day t
bth day 25

10

7th day

Table No. 15

Temporary behaviour after removal of

Table No. 12
Types of Infection encounteyed

'l'}'pra‘ ol infeation Noof pisti
- . Al

Coerl and B, Coly

B. Pyocyamens

catheler
Behaviours No. of Patients
Acute Retention Nil
Incontinence )
Suprapubic leak 29
Follow up

Patients were instructed ta come  for
check up after one month or earlier il any
trouble. The cases with evidence of stric-
ture were dilated and one or two dilations

were sufficient. The cases with inconti-
nence were reassured and advised to forget
about it as it would clear by itself; it did
in all but one case. Recently one case
reported with pain and tenderness at the
pubic symphysis. “X’-ray showed slight
rarefaction. He was advised antibiotics and
analgesics.

Table No. 16
No. of days for post operalive stay in hospital

No. of Days 1 No. of Patients
8 to 10 days e b
Il 13 days 30
14 10 15 days f
Bevond 15 davs o 7

Table Neo. 17

Follow Up
Behaviour Na, of Cases
Stricture j 3
f
Incontinence . 2
Suprapubic leak e Nt
Infection . 3
Osteitis of the Pubic hone... 1

Operative Mortality

Four patients died. One patient was a
case of cardiac insufficiency. He died on the
second day after operation of heart failure.
One case, 80 years old, developed sudden
secondary haemorrhage, which was further
complicated by uraemia,
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Table No. 18
( Mortality)

]

Cause of Death : No. of cases dicd

Uraemia 1
Shock 1
Cardiac Failure 1
Secondary Haemorrhage ... 1
Discussion

Out of the hundred cases presented here,
fifteen had previous suprapubic drainage.
Though all cases, without previous supra-
pubicdrainage were discharged from hospital
in 8 to 13 days’ (average 10 days) time after
operation, those with suprapubic drainage
had to be kept in the wards from 14 to 20
days (average 17 days) because of trouble-
some urinary leakage. These figures compare
very favourably with those of Lowsley and
Gentile (9°5 days in 28 cases) Owsley Grant
and Robert Lick Jr. (13-3 days in 50 cases),
Thomas D). Moore {10-6 days in 116 cases),
Houstan et al (143 days in 100 cases) and
Robert Lick (12-3days in 663 cases). Milin’s
average in his first 30 cases were 16°6 days
in one stage prostatectomy and 229 days
for second stage prostatectomy. The post-
operative stay in cases with second stage
prostatectomy, though long when compared
with the one stage operation, is still quite
short when comparison is made with post
operative stay after Freyer's transvesical
prostatectony. There were two lmportant
problems in the immediate post-operative
pcriod. Blockage of the catheter due to
blood clats was one. This responded very
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well to suction by a bladder syringe. A
few cases having excessive bleeding had a
remarkable response to silver-nitrate
bladder wash. The other problem was that
of suprapubic leakage while the catheter
was in the bladder. This was common in

cases having second stage prostatectomy

ra

because in most of these cases water tight b
closure could not be affected due to extreme
fibrosis. However, the leak stopped easily and "
carly in cases which had free flow through
the catheter and subsequently through the "

urethra and there was no infection. Infection
was the exclusive cause of persistence of
suprapubic leak. In this connection it was
also noted that preoperative instrumenta- "
tion or catheterization predisposed 1o post *
operative infection in most cases. Hence the
authors always tried to avoid any instru- "

mentation prior to the day of operation

In continence was another problem in the "
late post operative period. Persistent incon-
tinence occurred in two cases. Qne regained
power after two months of continuous reas-
surance and treatment. In this case the h

cause was the poor health of the patient

with lurking infection in the urine. The 1.

other case, after about a vear of pe

has  reported improvement
recently, though he has not beey completely
free from the nuisance. ‘

rsistent
reassurance

Summary
Observations on 100 cases of Retropubic

prostatectomy have been presented

I'he post operative problems and the final
results have been discussed

Jacobs, A.: Retro-pubic prostatectomy, Review of 500 cases, Lancet I:
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MEDULLARY FIBROSARCOMA OF BONE

BY

M. KRISHNAMURTHI and M. DASARADHIRAM, Visakhapatnam.

Bone tumours have always been a
fascinating subject both to the Surgeon and
the Pathologist. The variety of ‘tumour
types has resulted in a number of attempts
at classification, none of which has found
universal acceptanee. Fibrosarcoma arising
in bone is a relatively less frequent tumour
and in this group the medullary type is very
rare. Much controversy prevails on this
subject and hence we record a case of such
a tumour and the views of different
authorities regarding the tumour.

Case Report

5. B., Male. Aged 10 years was achnitted on
31-8-1959 for (!} Aching near the Rt. knee-
5 months {27 Swelling over the lateral aspect of the
upper part of the Rt. leg - 3 monthis (3] Pain in the
swelling - 15 days.

The present complaint started five months back
with aching below and lateral to the Rt. knee, This
wsed to worsen towards the evening. Two months
later he noticed a swelling at the same site. The
swelling was rapidly increasing in size. For abouta
fortnight prior to admission the patient was having
increasing pain in the swelling. There was no history
of trauma prior to the onset of the complaints, nor
any fever during the course of the illness. The patient
was able to walk only wiuh the help of a support
during the last month prior to admission.

Physical examinalion.- -General condition - A mude-
rately nourished individual—Anaemic. There was a
swelling over the lateral aspect of the upper part of
the Rt leg, Rt foot was in equino varus position,

Local exammation.— A\ untformly firm swelling over
the head and upper third of the shaft of the Rt. Fibula.
o uleeration. Dilated veins were seen coursing over
;lu- awelling. Su.rfam- smaoth, Margins made out
mpvriﬂri‘r'- ;?m_t‘rfﬂrl}' anfl posteriorly and merging
'm(listif“'-‘lf" inferiorlyv. Not nvuwahh- apart from the
Fibula. ~No ege-shell crackling. Noo pulsation or

hrait, Na clinical cvidence of any pathological
fracture. Regional glarids not palpable. No other
swellings in the body,

Muscles of the anterior and lateral crural compart.
ments in the same limb were weak. Sensathm aver
the middle of the dorsum of the Rt. (o inpaired
No vascular disturbance, '

Radiographs.—(1) Radiograph of the part showed
expansion of the head of the Fibula with a rarefied
arca within it. There were none of the wypical cyvstic
areas and trabeculae of a Giant-cell tumonr nr‘ the
marked destruction o an  osteolytic type  of
Osteogenic Sarcoma. The shaft in it upp:.rr third
showed a surrounding soft tissue shadow. The curtex
showed a woolly moth-caten ‘outline and a periosteal
reaction. The lateral wberosity of the ‘Tibia where it
cam(‘- into contac! with the Fibula showed a periosteal
reaction.

(2; Skiagram of the lungs did not reveal any
evidence of secondaries, ’

The pre-operative diagnosis was a prollem. ‘I'he
possibilities that were thought of were (1 Osteacla-
stoma (2: Fibrosarcoma (3; Central chandroma,
The expanding tumour of the end of the hone w as
highly suggestive of a Giant-cell tumour b the largy
soft tissue tumour and the destruction of the shat
were not easy to reconcile.  Fven the expanded end
did not show a typical soap-bubble picture, From
the clinical findings alone a fibrosarcoma appeared
highly probable but the expanding lesion of the end
of the bone was one that was new (o us, A central
chondroma was suggested {rom the tadiologagal
picture alone. A malignant variant of Osweoclastoma

was suggested 1o cxplain the unusual leatures and
the evidence of nerve involvemeni. Post-irradiation
fibrosurcoma developiog in an ostroclastoma was
proposed to bring into line the first two »
but was not eatertamed in the ahae
of irradiation.

probabilities
nce of a histary

At operation it wits found that there was al
soft tissue tumour encircling the upper half of
Fibula. There wasa capwle on 1h
though on the medial aspectiy

arge

the
* buler 'd.\p(‘ll
was aot made out. 'L he
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lateral Popliteal nerve and its hranches were coursing
through the lumour. A resection of the tumour and
the upper halfof the Fibula was done. All tumour
tissue evident ta the naked eve was removed. On the
under surface of the lateral tuberosity of the Tibia an
area of cortex appeared croded by the tumour and
this was gouged out. During the resection the lateral
Poplitcal nerve, the anterior Tibial vessels and Peri-
neal vessels had to he severed. An amputation
appeared desirable but was postpunedto a latter date
as by that time the pathology report on the tumour
was alsa expected to be known.

Following surgery there was anxiety about the
circulation as the toes were cyanosed and there was
vedema of the foot but these settled down after the
third dav. The wound healed afier a preliminary
breakdown of a short lengith of it. An amputation
above the knee was suggested but the patient refused
and had o be discharged against medical advice.

It was repurted that the patient expired in the last
week of January, 1960, The cause of death is uot
known bui may be from recorrence and  spread of
the tumour.

'u!hu[v_{[inlf fratires - The gross specimen wasabout
8 x5 % 47 Gt section showed the head of the
Fibula expanded into a sphere of 237 diameter, and
a thin shell of coftex broken here and there, The
shaft iself was of normal dimensions, The rest of the
rumour was made up of a gravish-white Aeshy mass
which filled up the cavity in the head and was eqcie-
cling the shaft, There were no areasof haemorrhage,
necronis, or calcification.

Micvoscopic features. Sections Mudied from the
various parts ol the tumous showed a typical pictare
of Fibrosarcoma. Spindle cells with rlongated nuclei
atrapged in streans constitate the dhicf feature. In
certain areas there were collections of round  cells
amd in other areas collagen fibres were liberally in-
terspersed with spindle cells. Scctions from the end
of the bone showed destruction of wrabeculae along
with the spindle cells in their characteristic arrange-
ment. Giant cells of vither the Osteoclast type or the
(leogenic sarcoma wpe were not seen. Fhie bits
taken from the Tibia showed a sioular picoure. None
ol the sections studied showed any evidence of osteoid
o cartilage formation.

The pathological examination revealed a Yairly
wypical pictare of fibrosarcoma. The expanding lesion
is due o the s rotral origin of the wmour. Once the
coptex hroke down the tmour spread into the it
Unsues and caused pressace ermsion of the bone lower

down, In the abscence of any form of giant cells
ncither Osteoclastoma nor Osteogenic sarcoma need
be considered. As a further point against the latter is
the abscence of any formation of Osteoid tissue,

Comment

Lichtenstein defined a fibrosarcoma of
bone as ““ a primary malignant fibroblastic
tumour which upon a thorough histologic
sampling failsto exhibit any tendency to form
tumour osteoid and bone either in its local
growth or in its metastasis . The definition
is clear about what is to be considered a
Fibrosarcoma of hone but a study of the
subject leaves one in a maze of conflicting
views held by eminent authorities. The
revised classification (1939) of the Bone
Registrv of the American College of Surgeons
includes Fibrosarcoma of bone—both the

Fig. 1

Radiograph of die Tumour showing expand-
ing lesion of the upper end of Fibula with a
moth-caten appearance of the shaft. Both
the tibula and  the Leral taberogy of
Tibia show a periosteal reaction, '
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Fig 2
Low power mi b
po crophotograph of tumour showing the hone trabeculae

ary in ¢ i and sn
anged in ** Streams ™ between trabeey spirulle shaped fibrobilasts

. Fig. 3
he .
same picture under high power.
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periosteal and medul'ary, among the sub-
types of Osteogenic sarcoma. Geschickter
contends that the Osteogenic portions of
bone do not give rise 1o sarcoma of fibvo-
spindle cell type. Filiesarcoma of hone
according to him arises from periosteum Ot
from fascia investing muscles, vessels and
nerve trunks in overlying soft tissues and
they invade bone only secondarily and cause
pressure erosion. Both Geschickter and
Stout deny the existence of a medullary form
of fibrosarcoma and hold the view that they
are less differentiated Osteogenic sarcoma.
As opposed 1o this Lichtenstein holds the
view that fibrosarcoma of bone is a distinct
entity which he further subdivides into
medullary and periosteal (ypes. Budd and
Mac Donald are in agreement with this as
also are Coley, Dahlin and Willis whose
monographs contain many examples of these
1wo types. Ewing differentiates fibrosarcoma
as a distinct entity in the Bone Registry
classification and gives a good description
of hoth types. But he also staies that these
have a tendency for osteoid formation and
calcification and that the tumor may be
fibrous, cartilaginous or calcified. Clearly
(his is in complete divergence with Lichens-
tein's definition of fibrosarcoma and if
tumour shows any of these features itisonly a
less differentiated Osteogenic sarcoma which
has repeated in its evolution one or more
phases of development from fibrous tissu¢

through cartilage 10 bone. A wumout. pres

dominantly fibroblastic and with arcas of
osteoid or cartilage is a fibroblastic tvpe of

psteogenic  sarcoma. How then are we to
differentiate fibrosarcomata from this form
of osteogenie sarcoma 3 Dahlin considers
that such distinction is only
value and careful search is needed to find
arcas of osteoid (ormation. Clearly then, the
d test is the tendeney for osteoid forma-
abseenceof osteoid would

fibrosarcoma group.

of academic

adl
tion and complete

place a tumout i the

This over rigid adherence to a particular
histological feature riz. the presence of
ostenid in the differentiation of the two
tumours may seen to be unjustified. Every
one is conversant with the wide potential of
voung mesenchymal tissue—be it the granu-
lation tissue of a wound or the undifferen-
tiated cells of a sarcoma—to differentiate
into a wide variety of tissues like fibrous
tissue, cartilage, bone, vascular tissue etc.
If it is agreed that the formation of bone in
scar tissue is nothing more than the aber-
rant metaplasia of the granulation tissue and
that fibromas ossify, then the presence of
osteoid or cartilage in a fibrosarcoma is a
further proof of the diverse differentiation of
voung mesenchyme. All the above contro-
versy appears pointless il this capacity of
intermutability of mesenchymal tissue is
kept in mind.

Most authorities are agreed that the
medullary form is more common than the
periosteal form though our impressions are
contrary to theirs. The latter are stow
growing and cause pressure erosion but do
not_invade the medulla. The medullary
forms arise f{rom the metaphysis though
rarely they may start in the centre of the
<haft. They are said to arise commonly in
the lower end of the Femur and occasionally
in the Tibia and the Humerus. They cause
expansion of bone, absorption and destruc-
tion, and eventually break through the
cortex  and  periosteum and spread in

adjoining soft tissues.

Much difference of opinion exists regard-
ing the course and prognosis. Ewing is of
the view that they are of low vitality and
moderate degree of malignancy with a slow
and ('nmpamtively benign  course.  This
statement has 1o bhe taken with certain
reservations, hecause, as pointed out earlier,
the tumounr that he described may he the
fibroblastic type ol osteogenic  sarcoma.
Coley recognises the  separate entity and
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considers them as slow growing tumours of
low grade malignancy while Lichtenstein
differs from this view and regavds them as
highly malignant. The limited material
with which each worker had to study might
be responsible for the divergent opinions
and it is reasonable to expect a wide range
of malignancy as in any other tumour.

- Radiological fealures.—The tumour causes
an irregular expansion not unlike that of a
Giant-cell tymour or a central chondroma
but differs from the former in being opaque
and in the abscence of muliicystic areas,

The purely destructive lesion in the centre
without expansion and resembling the
Osteolytic form of Ostengenic sarcoma is
also reported. The shaft may show a moth-
caten appearance. Periosteal reaction results
in cortical new-bone formation.

Pathological features.— Capsule formation
appears to be a common leature. Typically
it is a spindle cell sarcoma with no Osteoid
tissue or cartilage. The more malignant
forms may give a picture of round cell
sarcoma. Collagen formation may vary
from little to a very tarked deposition
depending on the degree of differentiation ;
Vascularity is not marked.

Treatment.—In the belief that these were
relatively benign neoplasms a conservative
line was advocated but the consensus of
opinion now is in favour of amputation.

A conclusion to the study ol the
cannot be put in more apt words tha
(‘)I' Lichtenstein’s - « Clearly this remarkah]
mteresting group of fibroblastjc neopl; .
.caﬂs for further study and cxplanatiznd?
in \‘fiew of the limited relevant mate m'i
available T must be content at this t',rla
?vith pointing out some of the pr;)blnl:me
involved. Tt is possible that some of th::m
may bcin.lalignam Schwannian tumoyrs ?’c
'.I‘hls opinion regarding a Schwanniap oril it;
is shared by others too and Stewan gd
Copeland  think  that many pcriox?:-\l
fibrosarcomas are of this type. Peer's ca;
of medullary sarcoma ;
neurogenic in origin.

subject
n thase

ms

of ulna wae

Summary

{1) A case of Medullary filros

) arcoma of
bone is reported. * ol

(2) The conflicting views on the subject
are reviewed,

) - .

(3) The important features of the tumours
are described. -
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ORTHOPAEDIC SECTION

ATLANTO-AXIAL

DISLOCATIONS

(Review of eight cases treated operatirely)

BY

K. S. MASALAWALA, Bombay. .

Cases of atlanto-axial dislocations form a
small but highly interesting group of cases
among the various affections of the cervical
spine, presenting in some cases a picture of
carly or late manifestations of cord involve-
ment.

Review of Literature

T'he earlier publications on this subject
are mostly reports of single cases. Blocklev
and Purser in their recent review atwribuie
the earlier deseriptioms 1o Corner (1907,
Jeflerson 1927, Friteche {1912%.  More
detailed reports have been published recently
by Blocklev and Purser, Lipscomb, McRae,
AMcRac and Barnum and Rogers. Cone and
Turner’s description of the operative appro-
ach has become a fairly standard one.

Various authors have also mentioned the
role of infection in producing atlanto-axial
dislocations. Washington in a recent yeport
of a case credits. Bell with the initial descrip-
tion in 1830. Later on Watson-Jones has
mentioned it as following acute pharyngitis,
tuherculous adenitis in neck, revopharyngeal
abscess, ete. It has also heen a factor in two
cases in Lipscomb’s series,

Anatomical Aspects

The security of the atlanto-axial joint is
mainly dependent on an intact odontoid
process being held  against the posterior
surlace of the anterior arch of the atlas by
the wansverse ligament. aided by the alar

- ligaments. (Any factor that affeets either of

these structures will lead to a displacement
of the atlas forward with the skull, or of the
odontoid backwards, causing pressure on the
spinal cord). Congenital anomalies which
are not uncomtnon in this region may play
a part in producing this dislocation. These
arc:

(i) Ahsence or weakness of the transverse
and alar ligaments : (Although complete
anatomical proof is lacking, it has heen felt
that this may be a factor in dislocations
following minor trauma or in fections).

(if; Persistence of a broad cartilagenous
Dhar between the base of the odontoid pro-
cess and the body of this axis. Normally the
odontoid process ossifies from twao centres, the
lower centre fusing with the body at the age
of four years. Absence of such fusion may
lead to the above anomaly, producing a
weak spot. (However it is aknown fact thart
in all individuals a small cartilagenous mass
remains -in the centre of the odontoid axis
junction all thiough life. Tt represents the
disc between Cervical 1 and 2 veriebrae).

(#1i) Non {usion of the tip of the odontoid
with the body. (The tip of the odontoid
process normally ossifiecs from one centre
but may have twe centres in sume cases.
One or both these may fail to unite with
the rest of the odontoid or with each other.
They show as a break in a radiogram and
may be mistaken for fractures. They also
form a weak point and mav lead 1o a separa-
tion}.
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(i) Camplete absence of ll'le odontoid
procéss: This is a well recognised though
uncommon anomaly and may _wcll be a
predisposing factor in producing dlslocatlon'S,
following minor trauma (Case 4 of this
series).

In cases of inflammatoty nalur.e the com-
mon site for such inflammation is the ph:lz-
rvnx and the retrnpharyngeal_ lymphoid
tssue. The resulting hyperaemia seem to
affect the transverse ligament. The actu‘al
displacenrent of the atlas may occur‘ gra-
dually over a period of months or years.

Pathogenesis

These cases can be divided from th.c
ctiological view point into two groups: (@)
Traumatic cases including cases with con-
genital anomalies where minor trauma
})rccipitatcs the onset of symptoms ; (.u)
Pathological dislocations’  associated with
intection of the pharynx or l'ctm]?hatyngeai
tissues of a tuberculous or pyogenic etiology.

Clinical Review

Traumatic Greup.—The cases have been
arranged according to the time interval
hetween the injury and attendance in
1ospital.
hosp Case Reports

Case 1.—Name Vithal Parmar, ‘age 11 years was
admitted immediately after a fall from the first floor.
He had complete quadruplegia, incleding paralysis
of the intercostal muscles and incontinence of urine.
The diaphragm was working. He was immediately
put in an iron lung. His progress report was :

24 hours later : Slight movements of the kel upper
limb.

6th day: Both lower limbs moving well,  Slight
muve.mrnu of left upper limb. Breathing is
casier.

tih day: Urinary bladder control regained.
Algvements in all extremities improving.

15th dav: Can stay out of the iron lung. Power
grade 1 in all limbs,

25th day: Normal puwerin all limbs, Spasticity

present.

Radiograms.—The patient was x-raycd on arrival,
The routine A. P. and lateral views showed no
definite abnormality (Fig. 1). Later pictures were
taken in maximum fAexion and extension. These
showed the forward displacement of the atlas and
the mobility on movements of the neck (Figs. 2 & 3.

Tomograms were done and showed the odonoid to
have separated and moved forward.

Treatment.—~On admission as stated above the
patient was put in the iron lung. At this stage the
atlanto-axial dislocation had not been diagnosed,
and henee no attempt to reduce it by skull traction
was made. Later the diagnosis had been established,
it was felt that fusion would suffice as the dislocation

was mobile and the atlas fell into position on slight

extension of the neck. An atlanto-cervical fusion

was therefore done.  Split rib grafis {autogenous)
were uscd but they were not wired to the spinous
processes. This was an error in technique.

Patient was last seen {1 months afier operation,
He is leading a normal life. Power in all musle
groups is normal or grade 4. Last radiogram how-
ever shows complete absorption of the graft, with
persistent anterior displacement of the atlas (Fig. 4).
It would be advisable to reoperate and do a decom-
pression and occipito-cervical fusion. This would
abviate the risk of later neurological damage.

Fig. 1 ‘Case 1)
Lateral view shows a doubuful forward shifi
of the atlas.

ATLANTO-AXIAL DISLOCATIONS

Figs. 2 & 3 (Case 1)

: yards.
Flexion and extension vicws—the atlas moves forwards and backwar

Fig. 4 (Case 1)

Post-operative : the graft is found absorbed.

Atlas is still displzced anterioriy.

263
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Case 2.—Name Laxmar Dharma, age 12 years
sustained a fall while playing one month prior to
admission. Threce days after the fall he found that
he could not move the head to the left, and was
unable to raise the right upper limb and felt weak-
ness in the lower limbs. This has persisted. On
admission examination showed evidence of spastic
paraplegiu (of grade 2), in the lower limbs, while the
upper limbs showed flaccidity, There was also sen-
sory loss of the spino-thalamic type in the l;pper
extremities. Movements of the neck were almost
normal except for nodding movements and rotation
to the left which were absent.

.Radiograms.—Routine A. P. and lateral views were
"~ done ; the latter showed a considerable shift forwards
of the atlas with the formation of a mass of new
bone fusing the atlas and axis together (Fig. 5).
Tomograms showed the odomtoid process in the
normal position (Fig 6).

Treatment.—Decompression was carried out by
removal of the posterior arch of the atlas and the
posterior margin of the foramen magnum for . As
natural fusion had occurred inJdront, no fusion was
considered necessary.

Fig. 5 (Case 2
Lateral view : shows the forward shift of the

atlas with a mass of new bane in front
fusing atlas to axis,

. Fig. 6 {Case 2)
omograms 1 shows the odontoid i
normal position, prin the

o . Fig. 7 (Case 2,
ost-operative : 7 months after operation.
Atlas in the same position.
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The patient recovercd (ull range of power in four
weeks. He was rechecked 7 months afier operation,
when he was perfecily normal.  Radiograms were
taken and confirmed the earlier assumption that no
fuether forward displacement of the atlas would
occur (Fig- 7). The new bane formation is an wn-
usual feature in this case, No similiar case has been
found in the litcrajure.

(The time factor between injury and onsct of
nearolagical evidence has been shorter in this case
than most others),

Case 3.—Name Mohmed Huscin, age 22 years had
a fall [rom a swing four months prior to admission.
He was unconscious for two hours following the fall.
On recovering consciousness he noticed pain and
stiffness of the neck. This has persisted and is aggra-
vated by movement and swallowing solid food.
Fxamination showed the head and neck to be devia-
ted 10 the Jeft 2 little. The normal cervical curve
was obliterated and there was tendetness below the
occipital protuberance. Al the movements of the
neck were greaily resteicted, and nodding movements
were absent. There was no involvement of the ner-
vous aystem.

Radiograms.—The routine lateral view showed a
fracture of the base of the odontoid process with

Fig. 8 Case I

Latceral view: the atlas is forwards.

forward displacement of the atlas and the odontoid
{Figs. 8 & 9). Flexion cxtension views within limits
of movements showed no change in the position of
the atlas.

Treatment,—Patient was opcrated on, and a
decompression and occipito-cervical fusion carried
out, using autogenous iliac chips. As the paticnt was
anxious to go back to his home he was given a
Minerva plaster jacket on the fourteenth day and
discharged. Itis three months o date from opera-
tion.

Case §.—Name Aoran Datta, age 10 ycars was
admitted with a history that a school mate hit him
on the back of the head two and half years back.
He was unconscious for ten minutes after the injury.
There was no external bleeding. After the injury it
was noticed that he was weak in the legs, and still
later he started dropping things from his hands.
Gradually the weakness in all four limbs increased
and prior to admission he could not walk, but was
carried to school by his father. On examination he
was a boy of average intelligence. Both upper and
lower limbs were weak, power being roughly grade
2 t0 3. There was well marked spasticity, with
increased deep jerks, ankle clonus 4-, and plantart
extensor. Sphincter control was normal.  The move-
ments of the neck were normal.

Fig. 9 (Case 3)
Tomograms: The odontoid pr. is broken and
carried forward with the atlas.
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Fig- 10 (Case 4)
Latcrahnc:' ;r ;I:l atla:-. appears in the - Fig. 12 (Case 4)
position. Lat. view in extension : marked backward
slide of the atlas.

Fig. 11 (Case 4)
Lat. view in flexion ; atlas has shid forwards

Fig. 13 (Case 4)
Tomogram : No odontoid pr. seen.
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Radiograms.—These showed marked instability of -

the atlas on the axis in flexion and extension, speci-
ally the latter where 1he atlas can be seen to slide
backwards over the axis {Fig. 10, 11 & 12}. The odon-
toid process was not visualised even in tomograms,
and was therefore presumed to be absent (Fig. 13).

Treatment.—A decompression was done by excising
the posterior arch of the atlas and the posterior
margin of the foramen magnum. Fusion of the
ucciput to Cervical Znd and 3rd vertehrae was done
wsing bone from the bone bank to avoid further
trauma te the child.

The boy was last seen 5 months afier the opera-
tion. The power in the limbs had returned to normal
in almost all the muscles, grade 4 10 5, but the
spasticity and clonus persisied. This prevented the
normal smooth functioning of the limbs. Radio-
grams taken then showed only a Taint trace of bone
formation and fusion of the graft. Tt is now consi-
dered advisable to use autogenous grafts’ only. The
patient who lives outside Bombay has been since lost
to follow-up for the last one year.

Cuse 5.—Name Dattaram Balagi, age 30 yrars
was admitted with 1he complaint of severe and
increasing pain in the neck and stiffness for the last
onc year. He had sustained a €all from a height of
nearly 12 feet fificen yeans carlrer. He bhad felt
weakness of the right upper and lower limbs for sume
time after the fall, but that had passed away, only to
return in the last onc year. On cxamination the right
upper and lower limbs were weak, power grade
3 1o 4, spasticity present in all limbs, with exagge-
rated deep jerks, and plantars €Xiensors. The move-
ments of the cervical spine were restricted  with
nodding absent.

Radiograms showed a fracture of the odontoid
process with forward displacement of the odontoid
with the atlas (Fig. 14}, Flexion and exlension views
showed no change in the pasition of the atlas
(Figs. 15 & 16). Tomograms confirmed the forward
shift of the odontoid process.

Treatmen.—Patient was aperated o1 and a de-
compression and occipitocervical fusion done. Tt
was noted that the dura underlying the posterior arch
of the atlas was markedly thick in this casc, and
almost felt like cartilage. It was nicked to release
the pressure on the cord. Split rib grafts were used
for the fusion. As the wound was beina closed, the
patient’s respirattons stopred. He was given artificial
respiration on the 1able for remetime ard the nshifted
intoan iron lung. Althongh he renained alive for threr

days, normal respirations did not return and he died
of uraemia and circulatory collapse. A partial post-
mortem was done. It showed the dura opposite the
C. I. vertcbra thickened and constricted all round
and that there was a corresponding narrowing of the
spinal cord underuesth. There was no evidence of
damage to the cord at the operation. Sections taken
from the cord at the site of constriction showed  the
architecture of the cord was grosly affected. The
central portion shows large empty spaces. Ay the
periphery round empty spaces of varying size are
seen. In some of them hyaline material is seen, in
others degencrating nerve cells are ohserved. The
Jatter show alteration of shape, eccentric nucleus and
hazy cytoplasm with loss of Nissels granules, Sections
taken (rom above and below this level show similar
but diminishing changes’. The exact caust of the
respiratory paralysis could not be made out. The
voluntary movements and bladder were not affected
at any stage after the operation.

Pathclogical group.— There arc three cases in this
group.
Case 6.-—Name Krishnabai Apte, age 32 years was

admitted for pain and stiffness in the neck for the
last 7 months. The pain and stiffness had bheen

Fig. 14 {Casc 5)

Lalm_'a\ view : sh_nws the fracture of the
odontoid pr. with forward shift of udontoid
: and 1he atlas,
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Figs. 15 & 16 (Case 5)

Flexion and cxtension views : no shilt in the position of the atla;
S,

steadily increasing during this time, and for the four
days prior to admission she had been finding increa-
sing difficulty in swallowing. She did not give any
historv of fever or pain in the throat during this
time. On examination there was restricted mobility
of the neck. No external swellings were seen but
there was a forward bulging of the posterior wall of
the pharynx as seen through the mouth. There was
no evidence of pressure on the spinal cord.

Radiograms showed a forward displacement of
the atlas on the axis {(Fig. 17}. The odontoid process
was in the normal place (Fig. 18). Flexion extension
views were not possible owing to the anti-restricted
mobility of ihe neck.

Treatment.—The patient was put on tuberculous
antibiotics, Streptomycin § gm. B. D. and P. A. 8.
4 gms. T. 1. S. and these were continued for three
months. Skull traciion was applied in the hope of
casing the pain, and reducing the dislocation. The
retro-pharyngeal abscess was iwice aspirated through
the mouth and pus drawn out, but it filled up in two
days. [t was therefore decided 10 evacuate it by the
twranspharyngeal route following the description of
the procedure by Southwick et al. This was done
and pus and granulation tissue removed. Hislol(lgi:
cal examination confirmed the wherculous nature of

Fig. 17 {Case 6

Lateral view : shows
: sh the forward shilt of
atlas. No lesion of (he spis:;“ of the

ATLANTO-AXIAL DISLOCATIONS : 269

Fig. 18 (Case 6:

Tomogram : the odvntoid pr. is in the
normal position.

the infection. The lady made an uncventiul recovery,
the swelling in the throat subsiding completely in

four weeks. .

Six weeks from admission a decomprression and
oecipito~cervical fusion was done using aulogenous
iline bone chips. Radiogiams taken 6 months after
the operation show good fusion of the graft (Fig. 19).
One year later the patient s going alout normally.

Case 7.—Name Kharunisa Suleman. age 20 years
had suffered from pain in the neck, swellings on the
right side of the neck. and difficulty in swallowing
three years back. She had been treated on anti-
uberculous lines by another surgron and had made
a complete recovery. She now reported with the
complaint of recurrence of pain in the neck and
increasing weakness of all the four limbs for the last
ope month. On examination the neck was held fixed
and movements were sltightly limited at exiremes.
All the limbs showed spasticity with increased jerks
and plantars Xtensors. Power in the limbs varied
from grade 2 10 3.

Radiograms showed 2 forward displacement of
the atlas on the axis with considerable mobility in
flexion and extension (Fig. 20°. The odontoid pro-
ccss was in the normal position (Fig. 21). No erosion
of any of the cervical vertebrac was secn.

Fig. 19 {Case 6)
Post-operative : shows good occipito-cervical
fusion.

Fig. 20 {(Case 7)
Lateral view shows the forward shifc of the
atlas. No evidenre of disease of the
cervical vertebrae.
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Fig. 21 (Case 7)

) - P
Tomogram: Odontoid process is in the ‘Tomo , :]! 23 (Case 8) ]
normal position. grams.: r:o:;:lﬁ‘;s?gomm‘i pr. in the
- ition,

F. : ~ - 2
ig. 22 (Case 8) +  Fig. 24 (Case 8)

Lateral view shows the forward shifi of the P :
. shmit ost-operative: 3 m . on | .
atlas ar::d the erosion of the Cervical s:lisfaﬂorily. Ionov;l?:r_ 'Euismn l“ progressing
Gth and 7h vertehrae. sion also shows

improvement.
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Treatment.——Skull traction was applied to hold the
head in the neutral position. The power in the limbs
returncd to normal and the spasticity disappeared
in four wecks. Decompression with occipito-cervical
fusion was then done. The grafis wers found to be
fused after 3 months. The patient is going about
normally.

Case 8.—Name Sarabai Timbakrao, age 35 years
was admitted for pain in the neck, limitation of
movements and tingling and numbness in both the
arms for the last six months. On examination the
neck was held stiff. The normal curve of the neck
\wwas obliterated. All the movements of the neck were
painful and markedly restricted. There was some
tenderness just below the occiput. There were no
objective neurological signs.

Radiograms showed the forward displaccment of the
atlas with the odontoid in the normal position.
There is also erosion of the adjacent margins of the
cervical 6th and 7th vertebrac, with a small retro-
pharyngeal ahscess (Fig. 22}. Tomograms confirmed
the position of the odontoid process.

Treatment —As the atlante-axial dislocation was
considered likely to produce neurological trouble in
the future a decompression and occipito-cervical
[usion was done. The paticnt was put in a Minerva
plaster and kept on anti-tuberculous anti-biotics.

Discussion

Mechanism of Injury and Anatomical Factors.—
The exact mechanism of injury is not always
clear, though a number of cases are associa-
ted with automobile and other severe
accidents including falls from a height.
{cases 1, 3 & 5). In other cases the injury
may be trivial (cases 2 & 4), or no definite
history may be given. Blockley and Purser
in reviewing a collected series of 51 cases of
fraciures of the odontoid process seen im-
mediately on injury, distinguish two varie-
ties. The common type is where the force
of the blow is directed forwards with the
head flexed. This resultsin a fracture of the
odontoid process at its base and a forward
displacement of the atlas with the odontoid.
In the second variety the force is directed
backwards and the neck extends at the
moment of impact, resulting in a fracture
of the odontoid process and its being pushed

in

back into the spinal canal. The atlas is not
displaced. In their series they had 22 cases
of the forward variety and 12 of the back- '
ward variety. In other cases the mechanism
of the injury was not clear. All the five
cases in this series were of the forward
variety. )

McRae et al. have similarly diffeventiated
between median and lateral dislocations.
In the former the odontoid process has
tilted backwards into the spinal canal
following a break of the odontoid process
and a tear of the transverse ligament. The
atlas is not displaced, but in a large number
of cases there is either occipitalisation of the
atlas of fusion of the upper three cervical
vertebrae, i.e. Kieppel-Fiel syndrome, or
both. They believe that in all these cases it
is the posteriorly displaced odontoid which
is responsible for the neurological manifes-
tations. There are no cases of this type in
my series.

In the second group of lateral dislocations,
the atlas has moved forwards the disloca-
tion being mainly at the joint between the
lateral masses of the two bones, the atlas
and axis. In most of the traumatic cases the
odontoid has also moved forwards with the
atlas, the separation {rom the body of the
axis being either a fracture ora break at the
site of a congenital defect (cases 1,3 & 5).
In some cases the odontoid may not be
displaced forwards, the transverse ligament
having given way (cases 2, 6, 7 & 8). More
rarely the odontoid process may be absent
(case 4). Mild trauma may then be responsi-
ble for the occurrence of the dislocation and
the onset of neurological signs, as happened
in case 4. It may be stated here it is not possi-
ble to distinguish radiologically whether the
separation of the odontoid process is trauma-
tic or due to a congenital defect. Watson-
Jones has stated that in cases where the
odontoid process has moved forwards with the
atlas neurological signs will he less marked



272 : THE INDIAN JOURNAL OF SURGERY

than when the odontoid process has remai-
ned in its normal place. Our experience does

- not bear this out. (Thus two cases out of
four in whom the odontoid was in the normal
site showed signs of cord pressure, while two
out of three showed cord involvement in
spite of a forward shift of the odontoid
process. There was evidence of cord invol-
vement also in the one case in which the
odontoid was absent).

Clinical Aspects.—1n the clinical history of
these cases an interesting feature is the rela-
tionship of the time factor between the
injury or onset of infection and the onset of
neurological signs, in some cases, and the
absence of the latter in others. In our series
3 cases showed no evidence of cord involve-
ment, while the remaining five showed
various degrees of affection. The time factor
between injury or onset of infection as
judged by the history, and the attendance
in hospital has been shorter in the former
group on an average, 4, 7 and 6 months
respectively, as against immediately after in-
jury,one month,two and a half years, 15 years
and 3 years respectively in thelatter group.
It is obvious even from this brief record
that the time factor is not the only deciding
factor for the onset of cord changes. It is
possible that the extent of forward displace-
ment of the atlas and the mobility at the
atlanto-axial joint, combined with the actual
size of the spinal cord and its vascular sup-
ply are more important factors in deciding
whether and when signs of cord in'essure-
will appear. How much compression the
spinal cord can withstand and for how long
without clinical evidence has still to be
proved.

It is a matter of recurring surprise to the
clinician to see the spinal canal reduced
greatly in all cases and the neurological
picture vary from normal to a considerable
deficit. It is certain that in cases showing

prolonged and more advanced neurological
changes, vascular factors like thrombosis
and endarteritis playa significant part. In
this connection reference to the sections of
the spinal cord of case 5 who died three days
after operation is of value. It is worth nolir;g
that his was the longest period between inju-
ry and operation, 2iz. 15 years. The sections
sho‘wcd marked vacuolation of the grey and
\'\.fhltc matier with loss of cell outline at the
site of constriction in the cord at the level
of the atlas, and coinciding with the dense
constriction in the duramater. These findings

are highly suggestive of secondary vascular
changes, ) '

In eliciting the history of injury from
these cases careful questioning of lhe(patient
or the parents is required specially when the
nterval has been a long one. Matl'ny patients
may not attribute their neurclogical change;
to the previous injury which occurred many
years back, and may have been trivial. It
15 also necessary to remember this syndrome
as the clinical picture is often bizm.'re, with
a combination of motor and sensory chan-
ges. (These cases have been known to be
diagnosed as multiple sclerosis (McRae &
Bfu*nu!n), posterolateral sclerosis, cerebral
diplegia and neuropathy (Wadia), and

cerebellar tumours(Lipscomb). It is therefore

very e{ssential to have detailed radiolcgical
examination in all cases where there is a
possibility of an atlanto-axial dislocation)

A Radiological aspects.—All cases where there
15 a suspicion of an atlanto-axial dislocation
are st_udicd in detail. Routine antero-
posterior and lateral views, open mouth
and lateral views in maximum and ﬁeximi
and extension where these movements WCII'('
possible, are done. Tomograms in the lateral
plane are done to visualise the odontoid
process and establish its position whenever

ecessary. The pertinent findings may he
summarised as under :
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(@) thfc the atlas is fixed in its for-
wardly displaced position.

(6) Where there is considerable mobility
of the atlas as seen on flexion ex-
tension views.

{c) The presence and position of the
odontoid process.

(The demonstration of the mobility of the
atlas is an interesting feature of some of
these cases as it must lead to varying degrees
of pressure on the spinal cord with the
movements of the head and so is a potent
factor in producing thrombosis of the blood
vessels and intra and extra dural fibrosis.
The need for adequate fusion in much
greater in this group than in the first type
where decompressior alone may suffice, as
the atlas is fixed in its abnormal position
by bone or fibrous tissue. However case 2
is the only instance I have come across in
my series or in the literature of such hone
formation. In most other cases the fixation
is by local fibrosis).

From the treatment viewpoint these cases
do not present a difficult problem, and there
is diversity of opinion only regarding details.
Blockley et al. in their review of 51 cases of
fracture dislocations of the odontoid and
atlas seen immediately after injury advocate
<kull traction [ollowed by the use of a
cervical collar. With this lme of treatment
the results showed bony union in 18 cases,
non-union in 22 cases and the result was not
known in 11 cases. In thisseries 22 cases had
forward displacement of the atlas and the
odontoid process and of these 11 (30%)
developed late neurological complications.
I have felt that in view of the social and
psychological background of our cases and
wking into account the above figures for
e oecurrence of late paraplegia, it is m the

best interest of the patient to have a decom-
pression and fusion done early. Initial skull
traction is used with advantage in the more
acute cases to reduce the dislocation and
maintain the position while the patient is
recovering from the paraplegia or quadru-
plegia. Hence the one acute case in this
series (case 1) had a fusion done afier reco-
vering from the total quadruplegia.

In the chronic cases opinion is unanimous
as regards the need to fuse the spire.
Decompression is not done as a routine
prucedure by all, being reserved for those
cases where the forwardly displaced atlas
cannot be reduced to its normal position by
skull traction, but remains displaced anterior-
ly. With the atlas in the normal position, it
should be feasible to do an atlanto-cervical
fusion rather than an occipito-cervical
fusion ; this would permit nodding move-
ments later on. This has been recommen-
ded by some authors (Lipscomb) and was
tried in case 1. I however feel that this
approach has two dangers. If the posterior
arch of the atlas is not removed the pressure
on the cord may not be completely relieved.
Secondly it is more difficult to obtain satis-
factory union of the graft. If it is decided
to do an atlanto-cervical fusion the grafts
must be wired to the spinous processes of the
cervical vertebrae. Itis now felt that the
simplest and most satisfactory approach to
this problem is to excise the posterior arch of
the atlas with the posterior margin of the
foramen magnum for half an inch, and fuse
the skull to the second and third cervical
vertebrae. (Lipscomb from the Mavo clinic
in reviewing 9 cases who underwent occipito-
cervical fusion for traumatic and patho-
logical conditions of this type, found pseudo-
arthrosis in 3 cases. The average time of
union in his cases was 9 months.

{We have operated on our cases in the
face down position, and not the sitting
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position,favourcd by neurosurgeons, I usea
small burr fitted to a hand drill to make two
small holes on either side of the midline on
_ the occipital bone }" from the posterior
margin of the foramen magnum. The bone
is then nibbled away easily. To raw up the
occipital bone for the graft, a sharp chisel
may be used very lightly to take of the outer
table of the skull or the same burr may be
used. Except in one case autogenous grafts
from the ribs or iliac bone have been
used as chip grafts. There is no occasion to
wire these grafts). ‘

In this series b cases had an occipito-cer-
vical fusion done and of these one died on
the third postoperative day. In one case the
grafts have failed to consolidate adequately
till 5 months afier operation. The others
. have shown good consolidation in 3to 6

months after the operation. The case of
atlanto-cervical fusion (case 1) has also
proved a failure and will require revision.
In case 2 only a decompression was done as
natural bony fusion had occurred anteriorly.

Inflammatory Group.— A few special remarks
are pertinent to this group.

The three cases in this series followed
tuberculous infection of the retro-pharyngeal
lymphoid tissue, Since tuberculosis is such a
common disease in our country, this is not
surprising. (Watson-Jones has described a
number of cases following tuberculous cervi-
cal adenitis, and non-specific pharyngitis.
Lipscomb has mentioned a case who deve-
loped an atlanto-axial dislocation after an
attack of rmumps and one after acute

pharyngitis).

Case 6 is of further interest in that it was
the first occasion when we did a trans-
pharyngeal drainage of a retropharyngeal
abscess. It helped to confirm the ctiology
and to drain a collection of pus which coul;i
not have been drained from any other route.
In case 7 the etiology was based on the
definite history of the treatment of a cold
abscess in the neck 3 years previously. In
case 8 the affection of the Cervical 6th and
7th vertebrae by tuberculosis points to the
1-1ature of the lesion at the higher level. The
}nfection must have travelled up the retro-
pltlaryngcal lymphoid tissue, Whether, as
Lipscomb believes that underlying congeni-
t?l weakness of the transverse and alar
ligaments is a factor in leading to the occur-

r . . .
ence of the dislocation, is a matter for
speculation.

(The treatment of these cases has not diffe-
red fromthat of the traumatic group, except
for the additional use of anti-tuberculous
antibiotics. The results have been satisfac-
tory).

Conclusions

The number of cases is too small for statis-
tics. After an initial phase where some
variation in the treatment was tried, [ have

y

come to the conclusion that the approach

of decompression and occipito-cervical
fusion is the most satisfactory. The loss of
nodding movements has not proved a handi-

cap to any of the cases.

Summary

Eight cases of Atlanto-Axial dislocations
from the orthopaedic service of the J. .
Group of Hospitals have been reviewed ax;d
the detailed clinical picture described.
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The anatomical and radiological aspects
as well as the diagnosis of the cases have
been analysed and the part played by
congenital anomalics considered.

Detailed examination of the spinal cord
in a case who died has substantiated the
view that degenerative changes are present,
due probably to vascular factors.

The technique of decompression and
fusion is a standard one. Occipito-cervical
fusion is the method of choice.

This syndrome is not very common but
can be met with if looked for.
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LESIONS OF SYNOVIAL MEMBRANE

BY

B. SHANKARAN, New Delhi.

We are presenting a representative set of
lesions of the synovial membrane some rare,
some very common with a view to compare
the benign and the malignant lesions and
the evolution of the process from normal
synovial membrane.

Benign lesions

(a) localized nodular synovilis or teno-
synovitis so called giant celled tumour of
synovial membrane.

This represents a condition in which oniy
a limited area of the synovium of a joint is
affected and usually shows a single sessile
or stalked, Yellowish brown distinctly firm
nodular outgrowth. The tendon sheath is the
most commonly involved site especially in
the fingers but a similar pathological process
is well known in the knee.

A representative case of this is presented.
Patient Mrs. K. aged 36 with a firm nodular
swelling on the flexor aspect of the Rt.
thumb over the proximal phalanx attached
to the flexor tendon which was present fur one
. vear and six months and slowly increasing
in size. 'The nodule was excised under locz;l
biock with the preoperative diagnosis of giant
cell tumour of synovium. This was confirmed
histologically. The basic cell of the nodule
is a round cell admixed with a variable
number of multinucleated giant cells and the
rells containing lipid and haemosiderin, The
nuclei in the giant cell are distributed
throughout the cell. The study of the
Lipochrome pigment i some of these cases
has been done and though no conclusion

has been reached this seems to be a signi-

ficant feature of a fair number of giant cells
I a representative case.

. Thlls Case represents a typical clinical and
istological pattern of this common benign

]esion Of the Syr ll\[i"m 1
1In conne .() w.
. Cti
] . n lth a

Case Reports

{1 Piguented villonodular tenosynovitis, —N. K

aged 32 vears w male

R as seen with a firm nodujar swelling
exor aspect of the Rt. fore finger which was
present for over three years very slowly growi in
size, mabile in the transverse axis, fixed l.og(he t‘rnngd;:

sheath and extending f i
g from th
the diva ghatnm: € proximal phalanx 10

'r?c lesion was excised under local block anae
thesia anc! the histological pattern was rcprcsem]::'t\%‘
of a conqltion which Jafe, Lichtenstein and Su:re
have designated as pigmented villonodular sylu‘)\'hi('
z"\ l.arge number of villi with a coating of svnovi si
lining cells are seen. Their supporting strc‘)ma“i\»f
Inose meshed connected tissue contains a consider
a\?k’, number of blood vessels, most often thin wallcd_
w‘nh a number of round or polyhedral ccils. Brow -
nish pigment consisting of haemosiderin is pl:cscnl n
the cytoplasin of the lining cells and of the polyhed ”:
cells and extra cellular pigment is also nolict‘(i -

'll.n.s name  Pigmented villonodular  synovitis
bursitis and tenosynovidis is a conprehensive 'onc Ld.
represents a group of inter-related benign e ?on
which develop in connection with synovial me bs e
and allied structures. They ali srel;l tostart am"lrlant
and nodular proliferations. are diffuse in " om-
involving the entira synovium | pigmentation ?sal:\“
to a large amount of haemosiderin and lipid of l.t:(‘
n.alure of cholesterol, Because of the preliferation, ik e
tissue may show cleft like spaces lined by i

o synovial
membrane,  a similarity  noticed Y

: with  syvanvial
sarcoma ln‘-mgn: Hence many pathologisis  have
labelled this lesion as a benign synovioma. ‘The
lesion mwst ofien isin the knee joint and the condi

tion has a prediliction for males, mostly young adults
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“The lesion occurring the hip joint and the ankle have
also beea reported. Involvement of bursa principally
the subdeltoid and the ileo-pectineal bursa have been
reported. 1 have seen bilateral involvement of the
subdeltoid bursae. One of thr characieristic feaure
is that the lesion can be bilateral especially in the
knee joint and with radiological feature seen olten
in hacophilia. The condition can be reproduced in
experimental animals by the injection of blood inside
the knee joint 1o which a small quantity anticoagulent
like heparin has heen added. Thercis therefore a
belief that this represents the synovial response to
multiple haemorrhages inside a closed caviy. The
hacmosiderin pigment scems to be a point in favour
of this. However no known coagulating factor is
absent in these cases, even alfter very extensive inves-
ugation. Neither do they have any post operative
bleeding of any remarkable degrec. This condition
has ako to be differcntiated frem haemo-chromatosis
which has been described in detail by Douglas Collins
in which the excised synovial tissuc gives an intense
prussian blue response. It is interesting that unlike
haemochromatosis this condition dces ot have
subchondral pigment.

I11. Lipoma arborescens of the synovial membrane
of the knee (Handow's disease .

Patient Baljeet aged 16 yrars was scen by us on the
271h of March 1960 with the histnry of a bilaterally
svimmetrical painless swelling of the knees of about
one vear duration. The swelling was more prominent
on the right then on the left knee. The patient
clinically had no limitations of movement though on
the right side an mcrease in the antero posterior
instability conld be  demonstrated. There wasa
distinet palpable thickening of the synovial membranc
and very little synovial effusion inside the joinm. No
other joint was involved. No stigmata of congenital
syphilis was present. W, R. and Kahn were negative
and so was the T.1. 1. and V. D. R. L. There was no
evidence of any coagulation disorder. A clinical
diagnosis of Pigmented villonodular synovitis was
made. Radivlogical examination showed a very
marked thickening of the synovial membranc which
actually had produced an indenting of the anterior
supracondylar surface of the femur.

A synovectomy of right knee was done, Thesynovia
membrane showed marked villous proliferation, was
velveuty in colour and its appearance was smooth
with occasional nodules palpable.

Histologically  however the piciure was entirely
different from the pigmented villunodular pattern

previously shown. There was extensive lipomatous
infiltration and the synovia was stretched outasa
thin lining membrane.

‘Ihe picture scems to fit in with the déscription of
lipoma arborescens of the synovial membranc inwhich
the predominant histological change is increased
lipematous infiltration of the synovia with plenty of
lipochrome pigment. T have been unable to obtain
more information on this rarer variety of villonodular
synovitis of the lipomatous variety.

1V, Syncvial chondromatosis.—Murs. P. aged 42 years
was admitted on the 8th of August 1960 with a
history ol pain in the left knee with limitation of
movement of three years duration and limitation of
extension of one year duration. "Clinical examination
showed limitation of movement from 90 to 165°. N¢
jnstability was noticcd and no neurological deficit
was found. There was pain on movement, Radiolo-
gical examination showed multiple loose bodies in
the knee both in the anterior and posterior compart-
ments. A preoperative  diagnosis  of sypovial
chondromatesis was made and the joint cxplored by
anterior wnedial parapatellar incision and a posterior
popliteal approach. I'rom the poster jor compartment
len to twelve lose bodies of various sizes were
removed and posterior synovectomy was done, FThe
anterior cumpartment showed a normal suprapatellar
pouch but in the joint proper the synovial membrane
was studded with an enormaus number of loose
bodies over one hundred of every size and description
must of these were tagged 1o the synovial membrane.
and alsa on the under surface of the medial
semilunar cartilage at its synovial reflection. The
Jouse bodics under the medial semilunar reflection
and of the patellar retinacule under medial and
lateral ligaments was excised. The patient had a
smeoth post operatve  course. Histopathological
confirmation of the diagnosis was made.

Jaffe believes this lesion is rare and his experience

COVETS SIX CASCS,

Jt is a condition which again as many other
svnovial lesion has a strong prediliction for the knee
and is usually monoarticular. Cases have heen
reported  also with involvernent of the shoulder
and hip.

The cattilage which develops in the synovial
membrane in a case of synovial chondromatosis
results from metaplasia of the sublining connective
lissue of the membranc. In support of this idea is
the fact that thesynovium is a part of the mesenchyme
which givesrise 1o the skeleton. The histological slide
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shows the evidence of car{ilagenous metaplasia
beautifully and the nest of connective tissue cells
which undergo cartilagenous metaplasia arc scen at a
pumber of areas. Once cartilage formation has been
initiated at a given site increase in the size of the
cartilage focus results from multiplication of the
cartilage cell and not from accretion of cartilage from
further metaplasia. The growing nodules of cartilage
compress the neighbouring connective tissue so that
they are surrounded by a fibrous capsule. The
cartilage nodules which have not yet become calcified
or ossified are richly cellular. A number of loose
bodies are thus literally manufactured by the synovial
membrane and thrown into the joint cavity. This
.casc represents a typical synovial metaplasia to form

cartilage and bone.

Malignant Synovial Lesims.—Three cases arc pre-
sented {a) Mrs. D. D. aged 26 years who presented
hersell of having a swelling which bhas been rapidly
increasing in size, in the posterior surface of her
right kaee. She had noticed a small nodule in the
region of the medial aspect of the popliteal fossa of
18 years duration which was firm, mobile and
painless. She had three earlier pregnancics which
were normal and {ull term. Ever since her present
pregnancy started (4 months ago) she had noticed a
rapid increase in size of this tumour. On clinical
examination the tumour occupied the entire postero-
medial aspect of the right kaee flling the popliteal
fossa and the area of the posterior surface of the leg
which corresponded approximately to the soleal line.
There was no fluctuation. The knee joint itself was
not involved and there was no effusion inside the
knee or in the supra patcllas region. Regional
lymphnodes were palpable though they clinically
were not suspected of having malignant deposit. A
chest X-ray done on the day of examination showed
no metastatic dcbmit in the lnng. A preoperative
diagnosis of synovial sarcoma was made and the
patient was advised amputation. This she promp-
ity refused. A ligation of the femoral vein was done
on the day after admiwsion and then an cxploration
of the tumour mass with an attempt at removal was
planncd- It was however very evident that the

wimoue was massive, had infilirated every struciure

including the posterior capsule of the joint with the
exception of the popliteal vesscl and nerve. As
thorough an excision as was possible was done and
the wound closed. The patient was given 6000 r
deep X-ray therapy, postoperatively. A chest X.ray

done approximately 2 weeks post operatively showed

a metastatic deposit in the lung. The patient has

not returned 10 us since and is probably no longer
alive,

I1. Gendoo Ram aged 65 was seen in the out-
patient with the history of painful himitation of
movement of the left knee of about 4 months dura-
tion. Extension was especially painful. On examina-
tion there was a pulsatile swelling of the supracondy-
iar portion of the left [emur, principally on the
lateral side. The patient on general examination
showed 2 firm nodule in the thyroid, a palpable
liver which was hard and four fingers below the
costal margin. A preoperative diagnosis of metas-
tatic deposit in the lower end of femur either from
the thyroid or liver was made. X-rays of the knee
were interpreted as negative. A biopsy of the lesion
was done which showed a highly vascular infiltrating
tumour arising from outside the cortex of the femur
and the synovial membrane infiltrating the Tateral
condyle of the femur. The patient died on the 10th
postoperative day due to a massive intestinal biee-

ding. Uafortunately no postmortem was obtained.

TII. Pt. R. M. aged 23 was seen in the outpatient
department with the history of a rapidly increasing
swelling in the lefi foat arising from the dorsum of
the foot, principally involving the region of the

midtarsal and ecaleaneotalar articulaticn. The

swelling was firm, painless and unattached to the
tendon sheath arising from the capsule of the joint.
A preaperative diagnosis of synovial sarcoma was
made. On exploration we found a tumour which
had arisen from the capsule of the foot joints and
had widely infiltrated the talus and the oscaleis.
The hone was curctied out and the entire lesion was
excised. The tumour promptly recurred and an
amputation was advised which the patient did not
consent to. There were no secondaries in the chest

on last cxamination. Neither has the patient come
back for follow up.

s
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These three cases represent the three
gradations in which a synovial sarcoma
may present itself histopathologically. The
first on histopathological examination was
a classical synovial sarcoma. Clinically and
radiologically the lesion presented classical
féatures. The para articular location of a
tumour of some duration with a rapid
spurt of growth, principally located on the
popliteal surface of the knee should make
any one suspect a synovial sarcoma. The
classical histopathological features of two
clements namely a fibrosarcomatous and a
synovial element represented principally by
clefts shows the totipotent character of the
primative stem cell giving rise to this
tumour. The synovial spaces and lining
membrane can be clearly demonstrated by
the ability of these cells to take up muci
carmine stain.

The second case represents the extreme
variant where the synovial counterpart has

1t

proliferated to such an extent as to give a
pattern resembling an adeno carcinoma.
An initial diagnosis of a secondary metas-
tatic deposit from a hepatoma was enter-
tained.

. The third case represents the other
fibrosarcomatous variant where the mesen-
chymal cell has differentiated more in the
direction of a fibrosarcomatous stroma with
a few cleft like spaces which denote the
synovial origin of this tumour.

The prognosis of synovial sarcoma is
extremely poor.

In this attempt to present the pathologi-
cal lesions of synovial membrane we have
tried as far as possible to select a single
representative case from each entity with
the purpose of showing the link between
the various lesions and the basic cell of
the pathological lesion .viz. the synovial
cell.

—Received for publication on 1-1-1961.
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Qbumtionl by various authors

Observations by the writer

Perkins, Holdsworth, Adams, Compere, Milch

and Wiles hold the view that there is only Anterior .

ulpar angulation. They do not mention about
antero-lateral and lateral ulnar angulations.

Smith observés Anterior as well as Lateral ulnar
angulations, but not antero-lateral angulations.

(§) Overlapping of fragments :—No authors.

except Perkins mention about overlapping of ulnar
fragments. :

1. Dislocatien of the Radial Head :—

Different types of dislocations are described by
different authors. None of them has mentioned

about all types of dislocation siz., antero-lateral, ’

anterior and lateral dislocation of the radial head.

According to Watson-Jones there is only Anterc-
lateral dislocation of the radial head. He does not
mention about antcrior and lateral types of disloca-
tion of the radial head.

Perkins, Holdsworth, Adams, Compere, Cave
and Milch and Wiles observe that there is only
Anterior dislocation of the radial head. They do
not mention about antero-lateral and lateral types
of dislocation of the radial head.

Smith & Christopher record both Anterior and
Lateral dislocation of the radial head, but not
Antero-lateral type of diglocation.

M. Types of Fracture - dislocation :—

(a) Watson-Jenes :—Antcro-lateral  angulation

of the ulnar fragments with antero-lateral disloca-
tion of the radial head.

(Comment—No mention about anterior and
ateral fracture-dislocation).

(5) Holdsworth, Perkins, Adams, Compere,Milch
and Wiles:—

Anterior angulation of theulnar fragments with
anterior dislocation of the radial head.

' (if) Anterior type—3 cases. (Case Nos. 2, 11
& 16).

(iii} Lateral type—3 cases, {Case Nos. 3, 9
& 17). :

{b) Overlapping of ulnar fragmeats (without

forming any ulnar angulation)—1 case. {Case

No. 7},

. Dislocation of the Radial Head: —

Following types of dislocations were observed :—
(h Antero-lateral type—12 cases, (Case No.
1,4,5,6,7,8,9,10, 12, 13, 14 & 15).

(i1) ‘Anterior type—4 cases, (Case Nos. 2, 11,
16 & 17).

(iii) Lateral type— ) case. (Case No. 3}.

. Types of Fracture - dislocation —

(a4) Antero-lateral angulation of thé ulnar frags
ments with antero-lateral dislocation of the radial
head—(Case Nos. 1,4,5,6,8, 10, 12, 13, 14, 15)
-10 cases, (Fig. 1-—Case 13),

(4) Anterior angulation of the ulnar fragmente
with anterior dislocation of the radial head—(Case
Nos, 2, 11, 16)--3 cases. (Fig. Z—Case 11).
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Fig. | (Case 13

i Inar frag-
lateral angulation of the ul
A wi ntero-lateral dislocatron of the

radial heads.

ments with i

Fig. 3 (Case 3)

Lateral angulation of the ulnar I'r_agments
with lateral dislocation of the radial head
and Colles’ fracture.

i - )
R Pt i o s

Fig. 4 (Case 9)
Lateral angulation of the ulnar fragments

! ith antero-lateral dislocation of the radial
| i { the ulnar fragments wit
Anterior angulation ©

with anterior dislocation of the radial head head and Colles’ fracture.

Fig. 2 (Case 11}
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Obhservations by various authors

Observations by the writer

{(Comment —No mention about Antero-lateral
and Lateral fi racture-dislocation).

) $mith: (i) Anterior angulation of the ulnar
fragments with anterior dislocation of the radial
head.

(ii} Lateral angulation of the ulnar fragments
with lateral dislocation of the radial head,

{Comment—No mention about Antero-lateral
feacture—dislocation).

id, Christopher: Fracture upper thjrd ulna with
anterjor or lateral dislucation of the radial head.

Cave: Fracture shaft of ulna with anterior
dislocation of the radial head.

{Comment—No mention about displacement
of the ulnar fragments. Nothing is also mentioned
ahout type of © racture—dislocation).

IV. Associated fracture of the radius :

None reported.

V. Mechanism of [njury :

(a) Watson-Jones observes that due to direct
violence on the back of the upper fore-arm
1l ulna is angulated forwards and the radial head
is dislocated forwards.

(¢) Lateral angulation of the ulnar fragments
with lateral dislocation of the radial head—{Case
No. 3)—1 case. (Fig. 3—Case 3).

(d) Lateral angulation of the ulnar fragments
with antero-lateral dislocation of the radial head—
{Case No. 95— case. (Fig. 4-—-Case 9).

(¢) Lateral angulation of the ulnar fragmcnl;
with anterior dislocation of the radial head—-{Casc
No. 17)—! case. (Fig. 5—Case 17).

(f) Overlapping of ulnar fragments (without
forming any ulnar angulation) with antero-lateral

. dislocation of the radial head-—(Case No. 7)—

i case, (Fig. 8—Case 7).

IV. Associated fracture of the radius :

{1) Fracture Golles—2 cases (Cases No. 3 & 9).
(Fig. SV—Casc 3). ‘

(#1) Fracwure shaft—2 cases (Cases No. 6 & 7).
(Fig. 5—Case 7).

V. Mechanism of Injury :

{a) In a separate group of § cases of isolated
fracture upper third ulna, five sustained fraciures
{rom direct injury on the back of the upper fore-
arm. In each case ulnar fragments angulated

lateralwards, but there was no radial head
dislocation.

Direct vielence though caused ulnar angulation
but could not dislacate the radial head. Probably
the violence was not strong enough to cause both

the injuries’ i.6. ulnar fracture and radial head
dislncation.

— QCATION
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Fig. 5 (Casc 17

T . . P

i ar dislocation of the radial head.
i f the ulnar fragments with anters

Lateral angulation ©

Fig. 6 (Case 7}

i i lation) with antero-lateral
i f ents (without forming any angu .
Oveclapping ! ‘hzi‘:ll:rzrtior:f:thc radial head and fracturc shaft radius.

2£5
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Obsemti;ns by various authers

‘Observatiog- by the writer

(b) Even believes that the ulnar fragments,
by making volar angulation, come in more direct
contact with the radius. This ulnar angulation

forms a fulcrum over which the upper end of the

radius gets dislocated forwards, .

(®) In all 6 cases of 1sola
there was lateral ulnar - a
Though ulnar lragments, by making 2 lateral
angulation, came in more direct contact with the
radius and made a fulcrum over which the upper
end of the radius could et casily dislocated late-

raily, but there was no lateral dislocation of the
radial head (Fig, 8—Cage 5).

Out of 17 cases of Exte
turc—dislocation there were lateral angulations of
ulnar fragments in 3 casey (Nes. 3, 9 and 17) with
different types of radja) head dislocation. In case
No. 3 there was lateral dislocation, of the radial
head (Fig. 3); in case No. S there was Antero-
lateral dislocation of the radial head (Fig. 4); and
in case No. 17 there wags Anterior dislocation of
the radial head (Fig. 5). Itis understood that the
ulnar fragments by making lateral ulnar angula-
tion, caused fateral dislocation of the radial head
(Case No. 3); but it is difficult 10 understand how
lateral ulnar angutations caused Antero-lateral

dislocation in Case No. 9 and Anterior dislocation
of the radial head in Case No. 17.

ted fracture, uina,

ntion Monteggia frac-

In Case No. 7 (Fig. 6}
angulation but radial he
laterally.

though there was no ulnar
ad got dislocated antero-

Fig. 7 (Case 10}

Antero-lateral fracture - dislocation. Ulnar
fracture is of green stick type.

Fig. 8 (Case 5).

Isolated fracture upper third ulna with
lateral angulation, Mark there is no
dislocation of the radial head.

A line drawn through the centre of the head and neck of the radiu‘s, if Projcf:tcfl upwards,
mally always passes through the centre of the copitellum or its c'pl-phyﬂs itrespective
normay of the degree of extension or flexion of the elbow-joint,
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Summary and Conclusion

From the present study following summary and conclusion may be drawn :—

. . £
A. Ulnar fracture may be anywhere between base of olecrenon and junction o
middle and lower thirds shaft ulna.

B. Sub-type of this Fracture—Dislocation may be as follows :—

i - 1
{) Antero-lateral angulation of the ulnar fragments with antero-latera
dislocation of the radial head—58-8%, cases.

(if) Anterior angulation of the ulnar fragments with anterior dislocation of the
radial head—17-6%, cases.

(i7) Lateral angulation of the ulnar fragments with lateral dislocation of the
radial head—5-9% cases.

(iv) Lateral angulation of the ulnar fragments with antero-lateral dislocation -of
the radial head-—5-99%, cases.

(v) Lateral angulation of the ulnar fragments with. anterior dislocation of the
radial head—5-9%, cases.

i i ulation
(#() Overlapping of ulnar fragments (without forming an); ulnar ang )
with antero-lateral dislocation of the radial head—5-9%, cases.

. T =0 -
C. Associated Fracture.—There was associated fracture of the radius in 23-3%, cases

D. Mechanisin of Injury.—Though direct violence vn the back of the up;l)cr Sor;-ar@

) ) “ - . . t

generally causes, angulation of ulnar fragments with dislocation of the radial dlf:al },l udt i
may simply cause angulation of ulnar fragments without dislocation of the radial head.

Dislocation of the radial head over the fulcrum formed by the ulnar gragmcnts;‘
is 1 i } ‘Ases 0
as is believed by Evans, may not occur. This is evidenced from a group of 6 cas
isolated fracture upper third ulna forming lateral angulation in each case.
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PORRARAT P

THE XXIII ANNUAL CONFERENCE

The 23rd Annual Conference of the Association of Surgeons of India will be held
at the Medical College, Baroda, from the 27th to the 30th of December 1961.

The Main subjects for the scientific discussion at the Annual Conference are as
follows :—

1. (a) Injuries of the Hand.
by Dr. Subir K. Chatterjee, Calcutta.

(6) Early repairs of Hand Injuries.
by Dr. C. Balakrishnan, Nagpur.

2. Spinal Cord Tumours.

by Dr. R. Chatterjee, Calcutta.

Besides this, a few  Short Papers” will be presented at the Conference.

Dr. A. B. Kothari, m.B., F.R.F.P. & 5., M.S., F.1.CS., Lecturer in Surgery, Medical

College, Baroda, is the Local Secretary, who is making arrangements for the Conference.
-» v

Further details about the Conference will be announced later.

" * »
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SUBJECTS FOR DISCUSSION AT FUTURE MEETINGS
241k Meeting (1962)

1. Tumours of Urinary Bladder.
by Drs. K. K. Ghosh and H. K. Sarkar, Calcutta,

2. Management of Burns,
by Dr. Anjali Mukherji, Calcutta.

3. Experiences in the Use of Extracorporeal circulation for Cardiac Surgery

by Dr. A.K. Basu, Calcutta, P. K. Sen,

Calcutta. Bombay and Dr. §. N. B. Roy,

4, Septic and Suppurative Arthritis of the Hip.
by Dr. B. Mukopadhaya, Patna,
and

5. A Paper on Anaesthesia (to be decided in due course),

25th Meeting (1963)
1. Hypothermia.

2. Experiences in Surgery for Chronic Pancreatitis.
by Dr. R. S. Gupta, Calcutta.

NOTICES

THORACIC SURGERY SECTION

The Sectional Meeting of the Thoraci
X cic Surgery Section of
Surgeons of India is to be held at Irwi i *y !
ust, 1961, rwin Hospital, N

: the Association of
ew Delhi on the 19th and 20th

All Sur i ; .
rake part in ;tgczn?‘;)mcre‘:stcd in Thoracic Surgery are invited to attend thjs meeting and
s dehiberations. The arrangement
details are bei rang nts as regards accommodation and otl
ng made by Dr. V. K. Saini, and those who are interested to read papczs l;;

attend the Conference should contact him at the following address :—.

Dr. V. K. Saini, ms., F.alCs., F.C.C.P,, F,A.C.§
5.,
Reader in Surgery,

Moulana Azad Medical College, New Delhi,

*
* »
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INDIAN CANCER SOCIETY

The Hony. Secretary, Indian Cancer Sociely wriles .—

Under the sponsorship of the Indian Cancer Society it is proposed to hold the First
All India Cancer Conference on 8th, 9th and 10th December, 1961 at Bombay. Scientific
papers on tumours and related problem are invited. The last date for sending the
abstracts is 30th September, 1961. Other details about the Conference can be had from the
Hony. Secretary, Dr. D. J. Jussawalla, M.s., F.R.C.S.E., Surgeon, Tata Memorial Hospital,

Bombay-12.

T n i U AU A LI I R
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: INTERNATIONAL FEDERATION OF SURGICAL COLLEGES
; OSLO MEETING, 1961

A Meeting of the International Federation of Surgical Colleges will
be held in Oslo on the 12th, 13th and 14th of September, 1961. The

following is a brief programme of the meeting :—

[ 1 T4 111 0T M

11 ]
[ |

12th Sept. {Council and Working Parties only).
Other events on this day are by invitation.

13th Sept. Registration in the Foyer of the Main Hall (Aula) of the E
University of Oslo.
6.30 1o 11-00 a.m. Initiator: Professor I. 5. Ravdin {U.S.A.)
Communications by 4 American Surgeons on:
(1) Malignant Diseases.
(2) Infection of Wounds.
11-15 to 12-45 p.m. (3) Transplantation of Tissues and Organs.

(4) Mass casualties from mass radiation and
accidents.

[ SV (3% {31 o H1 07 (i U &

{53) Open discussion.

2.00 to 4-30 p.m. Open discussion on How can the International
Federation foster Surgical Research on an
International basis ™.

Initigtor : Prof. I. S. Ravdin (U.S.A.)

Discussion : Professor Philip Sandblom (Sweden) -
and others.

nia e m

14th Sept.
9-30 10 12-45 p.m. Short communications on Research, to be con-
tributed by the Scandinavian Societies.

£ 0 340 ]

Those who wish to attend the Mecting are requested to obtain an enrolment form
from their own nationai surgical college or association and return it to Prof. Carl Semb,

Ulleval Hospital, Dept. 3, Oslo, as soon as possible.

(N TR U I
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CONTRIBUTORS—JUNE, 1961

——n

1. Dr. A. G. Fletcher, Jr., F.A.c.s., F.R.C.8. (C), Director of Surgery, Wanless Tuberculosi
Sanatorium, Miraj (on leave), s

Dr. Timothy Takaro, F.A.c.s., Director of Experimental Surgery, Veterans Admini
nis-

tration Chest Hospital, Otee, North Carolina, U.S.A.

& Dr. A. N. Gaikwad r.a.c.s., Consultant in Urology, Miraj Medical Centre, Mirai
y Vura}.

2, T.P. Kulkarni, 1 N . . .
Engineer, From the Thoracic Clinic and the Department of Radiology, Seth

. G. 8. Medical College and the Kin
. g Edward v ;
D. Sheila, ‘ Hospital, Parel, bay-12. ar 1T Memorial
& P.K, Sen,

3. Dr. U. N. Shahi, m.s., F.R.C.5.E., Dept. of Surgery, P. W. Medical College, Patna-4

4. Dr. R. N. Sibal, | Dept. of Surgery, M. G. M. Medical College

& Dr. B. B. Ohri, M.s., F.R.C.5s.,, |  Indore.

5 Dr.R.V.P Sinha, M.s., F.R.C.5., Head of the Dept. of Surgery,
Dr. A. P. Singh, M.s., Resident Surgeon,
Dr. Sudarshan Kumar, M.,

& Dr. R. S. Sethi, m.5., Ex-Clinical Assistants, P. W. Medical College, Patna

6. Dr. M. Krishnamurthi, m:s., r.LG.s., F.R.8.M. {Lond.), Professor of Surgery
& Dr. M. Dasaradhiram, M.8.B.s., K. G. Hospital, Visakhapatnam-2. ’

7. Dr. K. S. Masalawala, s.8., u.s., F.R.C.5. Orthopaedic Surgcon, 12th Khetwad; Lane
Bombay-4. !

8. Dr. B. Shankaran, v.r.c.s., All-India Medical Institute, New Delhi,

9. Dr. D. P. Ghosh, Resident Surgeon, Central Hospital, Asansol Buriwan, West Bengal
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Government Gut Manufacturing Section

(Department of Industries and Commerce)

CODONOOR (NILGIRIS DISTRICT) -

*

SILKWORM LIGATURE GUTS

(Nonahsorbable and Unsterilised)
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- Replnishments

TONOFERON

Covers
Iron Deﬁq'ency
Quickly

—R..

PAULSTARY

READY MADE PLASTER®
MADE evn%F PARIS BANDAGE

Fedfog tusre

THE INDIAN JOURNAL OF SURGERY

FASTER GREATER SAFER

PARENTERAL

CARBOHYDRATE ALIMENTATION -
. NOW POSSILE WITH

10,
FRUCTO-DEX

(INVERT SUGAR)"®
SOLUTION
ADYANTAGES OVER GLUCOSE

Double the number of calories as for 5% ghwose, the time and fluid volume
being the same.
UTILIZATION : Rapidly snd almost completely assimilated.

TOLERANCE : Perfect; absence of hyperglycaemia and glycosuria. : i
OONVENIENCE: Less discomfort to the patient and inconvenience to the physician and
AVAILABLE in 500 c.¢. infusion botries conteining 10% solution ia water or normal saiine.

* Hydealywsd cone sugsr composed of sqwl parts of fructoss sad ghecose

Perticulers from:

CALORIES :

‘RAPTAXOL, BRETT & CO., PRIVATE LTD., WORLI, BOMBAY

PAUL’S PLASTER®

THE IDEAL. DEPENDABLE, EXTRASUPE
SURGICAL PLASTER OF P:;I‘; ST

BEING USED IN THE 'HOSPITALS' OF WEST BENGAL, BEHAR, Ass
MANUFACTURER BY ; » AESAM. ORissA & MADARas.
PHONE : 22.7411

The Bengal Dental Supply Co., Private Ltd.

( ESTD—[93%
215/4, BOWBAZAR STREE"!. CALCUTTA.I2,

DR. BIMAL PAUL

WW

ANTI-ANAEMIC REMEDY...

HEPAFOLIN...

Containing Proteolysed Extracts of :
LIVER, STOMACH and SPLEEN; VITAMIN [ 7]
PRODUCY OF B-COMPLEX & FOLIC ACID, COLLOIDAL IION'

cg'é g ond traces of MOLYBDENUM, COPPER & COBALT.

HEPAFOLIN Oral is an ideal therapeutic
BOMBEAY.S, treatment of ali kinds of anemia, l?: produ?e:n:;;& l::e:n::.}
LITERATURE m*:::‘umwnmﬁ establithes eficctive rehabilitation of
m
SENT ON REQUEST ory entary syscems,
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For safe anaesthesia

B. C. P. W. N
ETHER ANAESTHETICUS
‘ P, B )
!! is mLY DEPENDABLE
It is free from peroxide, aldehyde or other o~

products liable to. produce ~untoward

post-anaesthetic distress,

BONGAL CHEMICAL & PHARMACEUTICAL WORKS, LT,

CALCUTTA - BOMBAY - KANPUR

L ITE T HT P S ST T TOE JIT B G

'SURGICAL DRESSINGS

A We have the largest and most nup-to-date
Surgical Dressings.

plant in India for manufacturing

% Only best and pure raw matetials are used..

* All B. C. P. W. Cotton & Gauzes are issued in sterile condition,

ABSORBENT COTTON ROLLED BANDAGE MOIST GAUZE

Plain and Medicated On A. R. P. Basis Boric & lodoferm
L . Packed in Sterile Glass Jars
ABSORBENT GAUZE COMPRESSED DRESSING

SURGICAL TOW
Plain and Medicated

Plain and Medicated

*

BENGAL CHEMICAL & PHARMACEUTICAL WORKS LYD,

CALCUTTA . BOMBAY

. i ickam at Ravai & Sons (Ravai Press), 148, Big Street, Madras-5 and
Printed by Mr.p&{,];l:}?:;l?; n];—,aA. VenucoraL, Secretary, Association c:f Surgeons.l
462, Poonamallee High Road. Madras-10.
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