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Abstract

Purpose
The main di�culty of laparoscopic pyloromyotomy (LP) is the method of spreading and deepening the
incised pyloric mass. The aim of the work was the presentation of the surgical outcome of a new
procedure of laparoscopic-assisted pyloromyotomy using a �ne curved artery forceps for muscle
spreading.

Methods
Our prospective study included 24 pediatric patients with IHPS. Under general anesthesia, the patient was
positioned transversely on the operating table and the working instruments were inserted directly without
ports through the umbilicus, right hypochondrium, and the epigastrium. The mass was grasped by the
right instrument holding the duodenum and the pyloromyotomy knife was inserted through the epigastric
incision and incised the pyloric mass transversely. The knife was then removed and a �ne curved artery
forceps was inserted to complete the pyloromyotomy.

Results
The age of the studied patients was 20–50 days (36.48 ± 8.98 days) and their body weight was 2500–
3200 gm (2864 ± 271.11 gm). The operative duration was 15–25 minutes (19.08 ± 3.86 minutes). No
intra-operative complications were encountered without any need for conversion to open pyloromyotomy
in any case. All of the studied patients started oral feeding on the 1st to 2nd postoperative day and were
discharged from the hospital on the same day. One patient had persistent postoperative vomiting, US
revealed persistence of the mass, and a redo open pyloromyotomy was done.

Conclusion
The described technique is safe, making the control of pyloromyotomy more secure without the need for
special instruments.

Introduction
The use of laparoscopy in the surgical management of infantile hypertrophic pyloric stenosis (IHPS) is
debatable. It was reported for the �rst time in 1990 by Alain.1

Some pediatric surgeons claim that laparoscopic pyloromyotomy (LP) is safe and should be the standard
of care in such cases, Others do not agree with that, and claim that LP is not safe and makes a relatively
easy straightforward surgical technique a di�cult one.2
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One of the main di�culties during LP is the spreading of the thickened hypertrophied seromuscular layer
using the usual laparoscopic instruments so, we present a new technique for muscle spreading during LP.

Material & Methods
Our prospective study included 24 pediatric patients who presented to Elshatby University Hospital from
May 2019 to May 2021 with infantile hypertrophic pyloric stenosis (IHPS).

The age, sex, and weight of the studied patients were documented as well as the duration and the type of
symptoms. Laboratory investigations including CBC, ABG, electrolytes, blood urea, creatinine, and
bleeding pro�le were recommended.

The �ndings of the US abdomen were reviewed regarding the diagnosis, diameters of the pylorus as well
as the exclusion of any associated anomalies with the following cut-off points as a diagnostic clue of the
condition

Pyloric muscle thickness: >3 mm

Pyloric canal length: >12 mm

Pyloric transverse diameter: >13 mm

After correction of any �uid and electrolyte abnormalities; the patients were operated on under general
anesthesia with an endotracheal tube. The patient was positioned transversely across the operating table
with the monitor at the patient’s head and the surgeon, the assistant, and the scrub nurse at his foot as
described in Fig. 1.

After the creation of the CO2 pneumoperitoneum with a veress needle at a pressure of 8 mmHg; a 5 mm
umbilical port was inserted to maintain a 30-degree telescope (Point A). No working ports were inserted
and the working instruments were inserted directly through stab incisions. One stab was made to the right
in the right hypochondrium region (Point B) through which a soft grasper was inserted and the other one
was made in the epigastric region through which the pyloromyotomy knife, as well as the working
mosquito, were inserted (Point C). (Fig. 2)

A �ne grasper was inserted through point B to hold the duodenal end of the pyloric “mass” and the
pyloromyotomy knife was inserted through point C to make the seromuscular incision. (Figs. 2, 3 & 4)

The knife was then removed and a �ne curved artery forceps was passed via point C to complete the
spreading of the pyloric mass. The joint of the forceps was kept at the level of the stab incision. The tip
was �rst used to deepen the incision that was made by the pyloromyotomy knife, then the blades of the
artery forceps were aligned in the created groove and used for completely spreading the muscle edges in
the usual way used during open pyloromyotomy, observing the resulting gastric mucosal bulge which
�nalizes the procedure. (Figs. 2, 5 & 6)
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The procedure was completed in the usual way, checking the completeness of the pyloromyotomy, as
well as for any mucosal rent by stomach insu�ation test. All ports were closed using 4 “O” Vicryl and
skin strips for the skin. (Fig. 7)

The postoperative follow-up included time to start oral feeding, time of discharge, and monitoring of the
development of any complications.

Results
The technique was used in 24 patients with IHPS. There were 18 males and 6 females with a ratio of 3:1.

The age of the studied patients ranged from 20 to 50 days with an average of 36.48 ± 8.98 days. The
weight on admission ranged from 2500 to 3200 grams with an average of 2864 ± 271.11 grams.

All of the studied patients were presented with projectile non-bilious vomiting, mild to moderate
dehydration, a scaphoid abdomen, and a palpable epigastric olive shape mobile mass (pyloric mass).
The duration of symptoms before admission was 5–9 days with a mean of 7.2 ± 1.35 days. The
preoperative laboratory investigations revealed hypochloremic metabolic alkalosis, hypokalemia with
normal blood picture, and normal bleeding pro�le in all patients.

The pre-operative abdominal US con�rmed the diagnosis of IHPS with the presence of an elongated
pyloric canal (> 12 mm), thickened transverse pyloric diameter (> 13 mm), and thickened pyloric muscle
(> 3 mm) with thickening of the mucosa.

The operative duration ranged between 15–25 minutes with a mean of 19.08 ± 3.86 minutes. No intra-
operative complications (bleeding or mucosal perforation) were encountered without any need for
conversion to open pyloromyotomy in any case.

All of the studied patients started oral feeding on the 1st to 2nd postoperative day and were discharged
from the hospital on the same day. One patient returned on the 7th postoperative day with herniation of a
small piece of the omentum through the site of the right port; this was repaired under local anesthesia
and discharged home on the same day. There were no local complications at the site of the epigastric
port used for mosquito insertion.

The early follow-up of the studied patients revealed no complications. However, early in our study; a
single female patient complained of persistent projectile vomiting for three postoperative weeks. US
abdomen revealed the persistence of elongated thickened pylorus so, open surgical exploration was done
with conventional pyloromyotomy with smooth post-operative recovery.

Discussion
LP is an emerging technique in many pediatric surgery centers as the routine procedure for the
management of IHPS competing with the traditional technique. Many technical points have to be taken
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into consideration to facilitate certain steps and more importantly, to avoid catastrophic events. 3 Many
modi�cations had been adopted to decrease the operative as well as the postoperative periods with
minimizing the incidence of any complications.4 These modi�cations included the port site and number
and the method of spreading the pylorus.5

Our technique of performing LP using a mosquito as a spreader through two stab incisions and one
umbilical port for holding the telescope is one of these modi�cations. Direct instruments insertion
through stabs, rather than ports, the use of special knives for “mass” incision, and soft grasper to hold the
duodenum and �x the “mass” are all routinely adopted re�nement of LP. However, one of the most
di�cult steps is the spreading of the “mass”. The advantage of our modi�cation is that the surgeon’s
hand is in full control of every step while using the forceps, exactly as in the open technique.

Some surgeons use Maryland for the spread. However, the problem with this is the un-constant
translation of the surgeon’s force at the blades’ end of the instrument. The operator does not know
exactly what’s going on in terms of the force, at the inside end. The weak force at spreading, the small
range of blades opening, as well as the relatively short blades, make this technique, not the ideal one.
Special spreaders have been described for this purpose, however, they are not widely available and
relatively expensive.6 The use of the artery forceps in our study seems to be a good option because it is
available, cheap, and more importantly, makes the operator in full control of the amount of force applied
whether during the initial development of the groove over the incision site or during the spread of the
“mass”.

Many modi�cations of the original LP were conducted by many surgeons to reach a safer technique with
minimal complications. Modi�cations included the number, size, and type of trocars as well as the way of
muscle spreading. A modi�cation of LP was tailored by Anwar MO et al in 2016 who used two-port
trocars (umbilical and right lower abdominal crease) with a stab epigastric incision for performing the
pyloromyotomy. A Benson pyloric spreader was used to perform the pyloromyotomy after incising the
seromuscular layer with an ophthalmic knife. 7

Another modi�cation was conducted by A J Bufo et al in 1998 using one umbilical port and two lateral
stab incisions on either side with a grasper introduced on the left holding the stomach and an
arthroscopy knife to incise and the muscle on the right side; the muscle was dilated using a laparoscopic
spreader.8

Pathak M et al added another modi�cation in their study in the form of using only one umbilical port for
insertion of the telescope together with the insertion of the operating instruments through direct stab
incisions medial to the anterior axillary line below and above the umbilicus on the right and left
respectively. Through the right one; they inserted a grasper holding the duodenum distal to the pylorus
and through the left incision; they inserted a 3 mm electrocautery hook using its cutting mode in incising
the pylorus through an avascular plane, deepening it until the incision can accommodate the hook from
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heel to tip. Then using a 3 mm pyloric spreader or Maryland; the incision was deepened and widened
gently until a mucosal bulge occurs.9

The concerns that could be raised are mainly widening the insertion site port, whether the fascia or the
skin, as well as pneumoperitoneum leak. In any of our cases, we noted that the incision in the abdominal
wall had been widened during the opening of the mosquito, neither the fascia nor the skin. Probably the
reason for that is that we keep the joint of the mosquito exactly at the port level. Keeping that, the working
blades were long enough to do the job on the “mass” because of the small size of the abdominal cavity
of the patients. The fascia is closed after the procedure using 4 “O” Vicryl. The other problem of
pneumoperitoneum leak was not troublesome, and in case it happened, we used a towel clip to narrow
the stab incision beside the mosquito and prevent the leak.

Conclusion
We believe that the described technique is safe, making the control of pyloromyotomy more secure
without the need for special instruments.

Abbreviations
LP: Laparoscopic pyloromyotomy

IHP: Infantile hypertrophic pyloric stenosis
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Figure 1

Position of the patient and crew.

Figure 2

The three points of entry during the procedure (A: Umbilical port for the camera, B: a soft grasper via a
right-sided stab to hold the duodenal end of the pyloric mass, C: site for operating �ne curved artery
forceps)
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Figure 3

Longitudinal incision of the pylorus by the knife.
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Figure 4

Pyloromyotomy knife.
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Figure 5

Deepening & widening of the incision with the curved artery forceps

Figure 6
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Bulging of the gastric mucosa.

Figure 7

Closure of the abdominal wounds with subcuticular 4 “O” Vicryl


