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A NOTE ON THE TREATMENT OF HYPERTROPHIC PYLORIC
STENOSIS.

By DAVID LEVI, M.S., F.R.C.S.
(Surgeon, Infants Hospital.)

Many papers on pyloric stenosis have been published in the past. The
writers, in many of them, have distinguished between their hospital mortality
and their private case mortality. The hospital mortality in England has always
been much higher than the mortality of private practice. In this communication,
a list of all patients treated at the Infants Hospital during the years I934 and
1935 is appended, but as the total number amounts to fifty, it is hardly justifiable
to be dogmatic or to draw definite conclusions from such a small series of cases.
Before a definite opinion as to the value of any particular method of treatment
can be stated, a very much larger number of patients must pass through one's
hands.

The present series herewith presented. commences from I934. This is the
year when the routine surgical procedure was changed.

In the series no case was refused operation, for no child is ever too ill to be
operated on for this condition. This is a fact that has not received full recognition.
In the following table patient No. I had gastric uremia and was in extremis when
operated on, patient No. 44 in the list had a temperature which varied between
9i.8' F. and 940 F. in the three days prior to operation, although every feasible
measure was adopted to raise the temperature.

Table I. Details of Cases Reviewed.
NAME. SEX. AGE IN BIRTH WEIGHT ON WEIGHT PiE- WEIGHT POST-

WEEKS. WEIGHT. ADMISSION. OPERATION. OPERATION. NOTES.

In lbs.
*1 S.D. M. 6 8 9.2 7 7.1 Treated medi-

cally at first.
- -~ -- Gastric uraemia.

- Blood urea 98mg.
per 100 c.c. Alive
and well.

*2 P.A. M. 12 6.4 7.8 7.4 7.8 Discharged well.
3 D.V.K. M. 4 7 7 7.7 8.8 Discharged well.
*4 P.P.P. F. 9 6.5 6.5 6 6.8 Discharged well.
*5 V.R. M. 5 8.8 7.9 7.8 7.8 Discharged well.
*6 D.K. M. 7 7.15 7.8 7.6 7.8 Discharged well.
7 A.H. M. 10 7.13 8.10 8.10 8.14 Discharged well.

*8 C.C. F. 4 6.3 6.4 5.8 6.8 Discharged well.
*9 J.O. M. 4 9.8 7.6 6.10 7 Discharged well.

*10 J.S. M. 8 11 9.2 9 9 Discharged well.
11 D.C. M. 4 10 8.7 8.5 9.3 Discharged well.
12 S.J. F. 8 7.12 8.7 8.8 8.6 Discharged well.
13 P.C. M. 4 7.3 7.8 7.7 N.W. Discharged well.
14 C.H. M. 8 8.1 9.6 N.W. 10.3 Discharged well.
*15 D.H. M. 8 N.R. 5.14 5.14 6.7 Discharged well.
16 D.L. M. 5 7.6 6.6 6.6 7.4 Discharged well.
*17 J.C. F. 7 6.1 7.8 7.1 Discharged well.
*18 B.S. M. 4 6.12 5.12 6 6.2 Discharged well.
19 M.M. M. 4 7.4 6 6 6.14 Discharged well.
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October, 1936 HYPERTROPHIC PYLORIC STENOSIS 415

Table I. Details of Cases Reviewed.-Continued.
NAME. SEX. AGE IN BIRTH WEIGHT ON WEIGHT PRE- WEIGHT POST- NOTES.

WEEKS. WEIGHT. ADMISSION. OPERATION. OPERATION.

In 1bs.
20 J.A. M. 4 8.3* 7.7 7.7 8 Discharged well.
21 P.B. M. 4 9 8.4 8 8.12 Discharged well.
*22 D.D. M. 8 7 8 8.8 8.8 Discharged well.
23 M.H. M. 5 N.R. 6 6 Died from d and

v on 11th day.
24 A.M. M. 4 10 8.10 8 9.6 Discharged well.
25 P.G. M. 6 N.R. 8.2 8.2 8.6 Discharged well.
26 E.H. F. * 3 6.10 6 6 6.12 Discharged well.
27 R.C. M. 5 7.8 6.4 6.4 6.12 Discharged well.
28 G.K. M. 6 8 9.2 9.2 9.14 Discharged well.

*29 G.A. M. 3 8.8 7.15 7.15 8.8 Discharged well.
30 M.H. F. 8 7 7.15 8 8 Discharged well.
31 D.P. M. 8 8.5 8.5 8.13 9.7 Discharged well.
32 K.C. M. 7 8.11 7.13 7.13 8.8 Discharged *ell.
33 R.C. F. 11 7.8 7.14 7.10 8.2 Discharged well.
34 B.M. M. 6 9.6 7.9 7.9 7.15 Discharged well.
35 R.W. F. 7 6.12 6 6 6.12 Discharged well.
36 P.D. F. 5 9.2 7.12 7.10 8.4 Discharged well.
37 C.P. M. 3 6 5.9 5.9 5.15 Discharged well.
38 C.S. M. 4 7 6 5.7 6.6 Discharged well.
39 E.W. M. 4 5.4 5.14 5.12 5.15 5 days

discharged well.
40 P.B. F. 7 5.8 6.10 6.10 6.12 5 days

discharged well.
41 N.C. F. 2 6.7* 6.8 6.2 6.8 Discharged well.
42 A.C. M. 5 6.2+ 6.8 6.2 7.2 Discharged well.
43 R.C. F. 7 8.6 9.4 9.4 9.11 6 days

discharged well.
44 J.A. M. 5 6.7 7.7 7.4 8.3 Child in extremis.

Morning and evening
temperatures three days

prior to operation.
1st Morning 92.0

Evening 91.3
2nd Morning 93.0

Evening 94.0
3rd Morning 93.0

Evening 93.0
45 J.D. M. 5 6.7 7.7 7.4 8.3 Discharged well.
46 D.K. M. 7 7.10 8 N.W. N.W. Discharged well.
47 L.F. M. 3 7.12 5.13 5.13 6.12 Discharged well.
48 L.E. M. 9 6.10 810 8.10 9 Discharged well.
49 R.M. M. 8 7.8 7.15 7.13 8.4 6 days

discharged well.
50 M.D. M. 4 9.14 8.14 9 9.2 6 days

discharged well.
*Cases marked with an asterisk have had more than seven days pre-medication.
N.W. denotes Not Weighed. N.R. denotes No Record.

The mortality rate is two per cent. This is low, but the number of cases
treated is too small for the element of chance and luck to have been eliminated.
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Factors, however, which in our opinion have contributed to this decrease-
are -

I. Early diagnosis.
2. Lack of prolonged pre-operative treatment.
3. Local anesthesia.
4. Improvement of operative technique.
5. Hospital and nursing problems.
6. Post-operative feeding.

x. Early Diagnosis. The diagnosis of pyloric stenosis is rarely made in the first
instance by the surgeon. The patient comes to him through a practitioner, often
having passed through the hands of a physician as well.

In the last few years the diagnosis of pyloro-spasm is becoming rarer, and one
is coming to doubt whether a true pyloric spasm of a persistent nature, giving
rise to the symptoms of pyloric stenosis, exists without some hypertrophy of the
pyloric sphincter being present. Persistent vomiting, associated with constipa-
tiou, occurring in a previously healthy infant between the ages of two and twelve
weeks, should be regarded with grave suspicion, and such an infant should be
investigated for pyloric stenosis.

2. Lack of Prolonged Pre-Operative Treatment. In the series presented, some of
the patients in I934 did receive longer periods of medical treatment before the surgeon
was asked to see the child with a view to operation. The result of this medical
treatment is depicted in patients Nos. I to Io, and also in the following graph.

Graph showing Weight relative to Duration of Pre-operative Period.
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A B represents the average gain in weight in the ten days following operation
of seven children treated for seven days or more before operation. A B I repre-
sents the average gain in weight in the ten days following operation of nine
children treated in hospital for twenty-four hours or less preparatory to operation.
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October, 1936 HYPERTROPHIC PYLORIC STENOSIS 417

It will be seen from this graph that during the ten days following operation
the children who received immediate surgical treatment gained nearly three times
more than those who had received prolonged pre-operative medication. This
gain cannot be entirely accounted for by fluid absorption. It might well be
argued that if one pint of fluid be administered subcutaneously to an infant prior
to operation that the immediate post-operative gain would not be so great. The
pint of subcutaneous fluid given to an infant has a very evanescent effect. It is
eliminated very quickly and hardly ever causes a persistent gain in the body weight
in these patients.

In patients Nos. I to io-those who had massive pre-operative saline-the
weight on admission compared with that immediately before operation, that is,
after the intensive course of saline, showed no marked increase.

Again, if the condition of an infant be "improved" by the massive
administration of salines subcutaneously, one would presume that such a child
should be in a better position to assimilate its food immediately after operation,
and would therefore show a correspondingly rapid increase in body weight. This
does not occur however.

It is not the intention of the writer to suggest that no saline should be
administered as a pre-operative measure. There are many instances in which it
is indicated, and is valuable. What is regarded as bad practice is the deliberate
routine administration of one pint of saline (a procedure taking 48 hours) to all
children suffering from this lesion, which is a pre-operative routine practice advo-
cated by the late Tyrrell Gray and which is still rigidly adhered to by many of
his disciples.

Because prolonged pre-operative treatment is a great danger, the routine pint
of subcutaneous saline does much more harm than good on account of the delay
in operation which its administration necessarily demands. These two days may
just turn the scale against the child, especially if the child is suffering from extreme
starvation. My statistics from I932 to I934, when prolonged pre-operative treat-
ment was insisted upon, show a higher mortality. I am sure that the present
drop in the mortality rate for the present series is due in part to the abolition of
this regime.

Secondly, subcutaneous saline is often productive of shock and pyrexia, unless
given by a highly skilled person. An infant submitted to immediate operation
can be fed by the mouth, which as a method of administering fluids is more
valuable than any other. Should it be necessary as an urgent measure to
administer fluid, then an intravenous glucose saline, given by a skilled person,
should be the method of choice.

The one pre-operative factor of importance in these cases is gastric lavage.
This should be carried out within the hour preceding operation.

3. Local Anesthesia. 5 to IO c.c. of a °/% solution of sterile novocain is the
only anesthetic which is necessary. No sedative should be given and it is
unnecessary to bind the child to a wooden splint to keep it still. Its arms should
be folded in its vest which is pinned to the pillow on which the child's head rests.
This is all the restraint which should be used, and in fact, is all that is necessary.
A raisin in a piece of muslin which has previously been boiled may be given to
the child and will act as a comforter for the child to suck. Alternatively, the
finger covered with a sterile stall may be dipped in syrup and used for a similar
purpose.

4. Improvement in Operative Technique. Gentle handling and lack of
tension on the mesentery reduce shock to the very minimum. This can be
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attained by not delivering the stomach outside the abdominal wound. The only
portion of the gut to leave the peritoneal cavity should be the hypertrophic
pylorus.

Under a local anesthetic there is n-ot the same necessity to complete the
operation hurriedly as there is if it is being performed under general anaesthesia.
A theatre heated to 80° F. also decreases the necessity for speed. Speed should
be sacrificed for gentleness and precision.

5. Hospital nursing problems have to some extent been solved at the Infants
Hospital, although the absolute control of infantile diarrhoea has not yet been
accomplished. The factors of moment are the short period of hospitalization-
often seven to ten days-and the admission of both child and mother to hospital
if the baby is being breast-fed. The isolation of the infants in their own separate
glass cubicles is also a factor of moment which must not be overlooked.

6. Post-Operative Feeding. Feeding usually commences three hours after
operation. The quantity given is increased more rapidly than in the past. Should
diarrhoea and vomiting occur, the rate of increase in the diet should be diminished.

Herewith is a chart showing method in practice at the present time.
First feed three hours after operation.
If operation terminates at three o'clock, commence giving

3j of 7.5% of glucose in water at 6.0 o'clock
3j of 7.5% of glucose in water at 6.30 ,
3j of 7.5% of glucose in water at 7.0 ,..Y Half-hourly feeds.
3j of 7.5% of glucose in water at 7.30 .. )
3j of 7.5% of glucose in water at 8.0 P)

Increase to
3ij of breast milk at .. .. 9.0 ,, ..
3ij of breast milk at .. .. 10.0 ,, .. Hourly feeds.
3ij of breast milk at .. .. 11.0.

Increase to:
3iij at .. .. .. ..12.30 ,, ..

3iv at .. .. .. .. 2.0 ,, .. One-and-a-half-
3vj at .. .. .. .. 3.30 .. { hour feeds.
3j at .. .. .. 5.0

Then give:
3jat ......7.0.,.A
3j at .. .. .. .. 9.0 ), .. Two-hourly feeds.
3jat .......11.0 . ,.

Increase to
3j 3ij at .. . . 1.0 ,. .
3j 3ij at.. .. .. . 4.0 ,, ..

3j 3iv at.. .. .. .. 7.0 ) .
3jp at .. .. .. . 10.0 ,, .. Three-hourly feeds.
3jp at .. . .1.0 ,. ..
3jpat .. .. .. . 4.0 5)
j ij at .. . . .7.0 ,.P .

Then give six to seven feeds a day three-hourly and put child to the breast.

I should like to thank past and present members of the medical staff of the
Infants Hospital for allowing me to include some of their medical cases in my
list, and particularly Dr. Arthur Maitland-Jones who has kindly allowed me to
publish his feeding chart.
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