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This is a prospective study conducted at Mayo hospital Lahore from January 1990 to December 1992. A total of
50 cases were dealt with during this period. The purpose of this study was to evaluate the results of balloon catheter
dilatation in THPS and compare the results with the standard Ramstedt’s pyloromyotomy. For study purposes 50
cases were divided into two equal groups. Group 1* was taken as control and Ramstedt’s pyloromyotomy was
performed in all . Duodenal perforation occurred in two cases and one case had to be reoperated due to
intraperitonial haemorrhage. In group 11 balloon catheter dilatation was performed peroperatively by
introducing the balloon perorum guided by the operating surgeon into the pyloric canal. Complete disruption
occurred in two cases(8%) and partial in 12 cases(48%) . It failed completely in 11 cases{44%}.The effectiveness
was 56% opposite to 100% in classical Ramstedt’s operation.It is concluded that balloon catheter dilatation is not as
effective as the time tested Ramstedt’s pyloromyotomy.

Key Words:

Infantile hypertrophic pyloric stenosis, congenital hypertrophic pyloric stenosis, Ramstedt’s

pyloromyotomy, Balloon catheter dilatation in THPS, Gastric outlet obstruction.

Infantile hypertrophic pyloric stenosis is the most common
cause of gastric outlet obstruction in infancy'. Bailoon
catheter dilatation has been used for treatment of cardiac
achalasia and gastric outlet obstruction in children®¥ as
well as in adults® . We have evaluated the safety and and
efficacy of balloon catheter dilatation in I[HPS. We
compared the results with Ramstedt's pyloromyotomy.

Materials And Methods:

A prospective study was conducted at the department of
paediatric surgery Mayo hospital Lahore from January
1990 to December 1992, During this period a total of 53
cases were admitted in the unit with the provisional
diagnosis of [HPS. Three patients were excluded from the
study because one died due to aspiration pneumonia and
the other two refused surgical treatment. The remaining 50
cases were divided in two groups comprising of 25 cases
each. Allocation into groups was random,

Detailed history, clinical examination and laboratory
investigation including blood count, serum electrolytes,
and arterial blood gas analysis were done in all cases. All
the patients had an ultrasound scan of the abdomen. If
ultrasound and clinical examination were negative then
only a contrast study was performed. After resuscitation
the patients were operated upon.

Table 01 Specification Of Balloon Catheter

Balloon catheter Medi-Tech-Inc. Cook-Medi-Inc
Balloon length 3cm 3em

Inflated diameter 15 mm 20 mm
Catheter length 100 cm 100 cm
Catheter size 8 Fr 8 Fr

All patients assigned to group 1 had a standard Ramstedt’s
pyloromyotomy. Patients allocated to group 11 were

subjected to balloon catheter dilatation. The balloon
catheter was passed orally by the anaesthetist and guided
into position by the operating surgeon peroperatively.

Two different sized balloon, one by Medi-Tech-Inc
and other by Cook-Medical -Inc USA were used.

- The hand inflation syringe and pressure gauge
monitor were devised by the author. The syringe is used to
inflate the balloon slowly and steadily and to maintain the
required pressure in balloon for the required length of
time. The pressure gauge is used to measure the pressure
in the balloon. The procedure was done under general
anaesthesia. After opening the abdomen by an upper
transverse incision, the balloon is passed by the
anaesthetist and guided by the operating surgeon in the
narrowed pylorus. Then it is inflated with air by using a
syringe. A maximum of 35 Psi pressure is used for 2
minutes. The pylorus is observed by the surgeon for
grading the results.

The results are evaluated and declared successful if it
fulfil the following criteria:

[. Complete or partial disruption of hypertrophic pyloric
musculature which is seen visually by change of
colour, it changes to pink from the original white at
the site of disruption.

2. The surgeon can
palpation.

3. Free passage of air and fluid into the duodenum from
the stomach.

If the above mentioned criteria are not fulfilled the

procedure is declared unsuccessful and pyloromyotomy is

performed in the same sitting.

Feeding Is started after 24 hours of operation. The
volume and osmolarity is gradually increased as
tolerated by the patients.

actually feel the disruption on

ANNALS - VOL3 NO : 4 OCT-DEC 1997 95



Balloon Catheter Dilatation

Results:

In the first group duodenal perforation occurred in two
cases(8%). It was repaired with 4/0 silk. One case (4%)
had to be reexplored due to intra peritonial haemorrhage
.The procedure is successful in all cases. In the second
group complete disruption of pyloric muscle occurred in
only two cases(8%), and partial disruption occurred in 12
cases(48%). In group 11, in one case with partial
disruption, pylorus was perforated because of rupture of
balloon needing repair and Ramstedt’s pyloromyotomy .
The procedure failed completely in 11 cases(44%) { Table
2} and Ramstedt’s pyloromyotomy had to be performed in
all these cases.

Table 02 Results of balloon catheter dilatation.n=25

Status of pylorus No of paiienf:s %age
Complete split of pyloric 02 08
musculature

Partial split 12 48
No split 11 44
Balloon rupture 01 04

Table 03 Operative Complications Of Both Procedures n=25

Complications Ramstedt’s Balloon catheter
pyloromyatomy dilatation
n= Jage  n Toage
Duodenal mucosal 02 08% 00 00%
perforation
Balloon rupture & 00 00 01 04%
pyloric perforation
Intra pertonial 01 04% 00 00%
bleeding

Feeding was started after 24 hours in both groups.
Vomiting was a major problem in group two. Those
patients(12) who needed operation after failure of balloon
dilatation were excluded from the study. Majority of the
patients suffered from either grade 2 or grade 3 vomiting
and some had grade 4 vomiting. In group one majority of
patients suffered from grade 1 or 2 vomiting as reflected in
table {3}. The vomiting settled in a few days.

Table 04 Grades Of Vomiting

Grade of Ramstedl’s Balloon catheter
vomiting pyloromotomy n= 25 dilatation n=13

No of patients %age  No of patients %agee
1 04 16% 00 0%
ud 18 2% 06 46.15%
3rd 03 12% 05 38.46%
4th 00 0% 02 15.38%

Wound infection occurred in 3 cases (12%) in group 1 and
in 3 cases(23.07%) in group 1l. Wound dehiscence
occurred in one case (4%) in group 1. One patient died in
immediate postoperative period in each group. The patient
in group 1 died due to septicaemia on 5" postoperative
day. The patient in group 11 died due to complication of
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anaesthesia. He never recovered from anaesthesia and died
on 7" postoperative day. {Table 4}

The mean duration of procedure was 25 minutes in group
Ist and 62 minutes in group [Ind.

Table 05 Early Postoperative Complications Of Both Procedures
Balloon catheter
dilatation{n=13)

Complications Ramstedt’s

pyloromyotomy(n=2

3)
No of %age No of %age
patients patients
Wound infection 03 12% 02 15.38
%
Wound dehiscence 01 4% 00 00%
Death 01 4% 01 07.69
%
Table 06 Duration Of Procedure
Duration of procedure Group 1* Group 2nd
Mean duration 25 minutes 62 minutes
Minimum duration 20 minutes 34 minutes
Maximum duration 35 minutes 96 minutes

Average post operative hospital stay was 6.5 days in group
1 and 8.5 days in group 11{Table 6}

Table 07 Post Operative Hospital Stay
Post operative stay Group st Group 2nd
Mean post operative stay 6.5 days 8.5 days
Minimum post operative stay 03 days 04 days
Maximum post operative stay 16 days 20 days

Discussion:

Gastric outlet obstruction in infancy and childhood
can be congenital or acquired'. Common congenital causes
include antral diaphragm, pyloric web and annular
pancreas. Common acquired causes are acid peptic
disease and surgery resulting in damage to the vagus
nerve, the later being a physiological cause for delayed
gastric emptying. [HPS is the commonest cause of gastric
outlet obstruction in this age group'.

In early 20" century mechanical dilatation was tried
by Nical J* and Burghard FF’ for the treatment of this
condition independently  without —much  success.
Ramstedt’s pyloromyotomy introduced in 1912 became
the standard treatment subsequently®. Lately laparoscopic
pyloromyotomy has been reported with successful
resufts®'?,

Balloon catheter dilatation has been described for the
treatment of cardiac achalasia and gastric outlet
obstruction in adults with good results“*'". In children
there has not been sufficient experience with this
technique. Heyman's et al in 1990 presented the first
report of successful treatment of gastric outlet obstruction
by balloon catheter dilatation in children®. Later on Chan
and Saing also reported the similar results with balloon
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catheter dilatation for pyloric stenosis in children due to
acid peptic disease'™. Results of our series do not compare
favourably with Heyman's and Chan’s experience. We
had a limited success and only in 8% of cases a complete
disruption and in 48% cases partial disruption of pyloric
musculature could be achieved. In 44 % of cases there was
a complete failure of the procedure and pyloromyotomy
had to be performed. These obviously cannot be compared
with Ramstedt’s operation.

The complications noted in group 11 were higher
than in group 1*. . The reported incidence of post operative
vomiting varies from 65 to 90% and it is serious in 10% of
cases”. In our series in group 1%, 72% of the patients
vomited occasionally and no modification in feeding
schedule was required. While 12% of the patients in group
1 showed more frequent vomiting and needed
modification in feeding schedule. In group 11, 100% of
the patients had vomiting with majority of patients having
grade 11 and 111 vomiting. Fifteen percent of the patients
had grade 1V vomiting. All patients with vomiting of
grade 11, 111, and IV needed modification in feeding
schedule.

The reported incidence of duodenal mucosal
perforation in different series is 2.4%, 7% and 12%"4'5'
It was 8% in our series in group 1, while in group 11 in
one case perforation of pylorus on the antral side along the
lesser curvature along with rupture of balloon occurred
which had to be repaired. This is a serious complication
with 10% mortality if not detected peroperatively.

The incidence of wound infection was 12% in group
1 and 15.38% in group 1l. The reported incidence of
wound infection is 4%, 9%, and 10% in different
series!'”"'%!'® The incidence of wound dehiscence is
reported to be 6.7% by Harvey et al'®. It was 4% in our
series.

The average hospital stay was also higher in group 11
incurring in more financial burden on the parents and
hospital. The duration of procedure was 2.5 times long in
group 11. There is no need of special surgical instruments
in pyloromyotomy . The balloon catheters are very costly
and there is a chance of rupture of the balloon. making it
necessary to use two such catheters in one patient.

Conclusion:

It is concluded from the above study that;Balloon catheter
dilatation is not as effective as Ramstedt's
pyloromyotomy.The procedure is more expensive than
Ramstedt’s operation as special balloon catheters are

needed which are expensive.The duration of procedure and
post operative hospital stay are longer than standard
pyloromyotomy.
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