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Abstract

Background: Gastric outlet obstruction (GOO) may follow acid corrosive ingestion. Several surgical techniques have
been reported after the failure of endoscopic dilatation. The aim of this study was to evaluate the feasibility and
safety of Heinecke-Mikulicz pyloroplasty (HMP) through a circum-umbilical skin incision in children with pyloric
stricture after accidental acid corrosive ingestion.

Results: Seven patients were males and 4 were females, their ages ranged from 17months to 6 years at the time of
definitive treatment. The surgery was completed successfully in all patients through the circum-umbilical incision.
Vertical extension of skin incision was needed in one patient. The pylorus was grossly affected in 9 patients. Both
pylorus and gastric antrum were involved in 2 patients. Nine patients had an excellent postoperative course with
the cessation of vomiting and progressive weight gain. One patient developed postoperative recurrent stricture
treated by gastrojejunostomy. Another patient with associated esophageal stricture responded to repeated
endoscopic dilatation for the esophageal stricture and pyloroplasty for the pyloric stricture. No surgical site infection
or wound dehiscence occurred in any patient.

Conclusion: Heinecke-Mikulicz pyloroplasty through a circum-umbilical approach is both feasible and safe in the
majority of children with post-acid corrosive GOO. It is associated with satisfactory wound healing and excellent
cosmetic outcome. Different techniques are recommended in cases of severe pyloric stricture associated with
significant proximal gastric antral scarring.
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Background
Accidental corrosive ingestion by children still occurs in
some developing countries [1]. Children are more vul-
nerable to corrosive injury due to the easy availability of
corrosive material in the market, lack of parental super-
vision, and incorrect storage of these chemicals at home
[2].

Gastric injury after corrosive ingestion is relatively un-
common as compared to esophageal injury. Gastric outlet
obstruction (GOO) is a significant complication of corro-
sive acid ingestion [3]. In contrast to post-corrosive
esophageal injury, limited series reporting the sequel of
acid ingestion on the stomach have been published [4–9].
It is generally thought that “acid lick the esophagus and

bite the pyloric antrum” [9]. However, gastric burns caused
by alkali corrosives have been reported recently [4].
Patients with gastric outlet obstruction caused by cor-

rosive ingestion usually require surgical intervention.
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The type of the surgery depends mostly on the findings
during laparotomy [8]. Pyloroplasty and gastrojejunost-
omy are the most common surgical procedures de-
scribed in the literature to relieve GOO [10].
In 1986, Tan and Bianchi reported the first use of a

circum-umbilical incision to perform a pyloromyotomy
for children with hypertrophic pyloric stenosis [11]. Ex-
cellent cosmetic results were reported after this ap-
proach [12, 13]. During the past decade, this technique
and its modifications have been used for treatment of a
variety of surgical intra-abdominal diseases [14–20].
In this study, we investigated the feasibility and safety

of Heinecke-Mikulicz pyloroplasty (HMP), through a
circum-umbilical skin incision in children with pyloric/
antral stricture after accidental acid corrosive ingestion.

Methods
This prospective study included 11 patients presented
with post-acid corrosive GOO during the period from
May 2009 to May 2019.
Inclusion criteria included patients with GOO, who

failed to respond to endoscopic dilatation. Children
older than 10 years were excluded assuming that the ap-
proach will offer limited access after this age.
A data base chart was designed to collect the following

data: sex, age at presentation, time between ingestion of
corrosive material and hospital admission for surgery,
nature of ingested substance, clinical features, diagnostic
studies (contrast study and endoscopy), and response to
previous trials of endoscopic dilatation, operative details,
and postoperative outcome.
The parents or guardian of every patient had been in-

formed about the details, pros, and cons of the operative
technique, and a signed informed consent was obtained.
Privacy of the participants and confidentiality of the data
were maintained. The study was approved by IRB at our
institution.

Surgical technique
All patients were operated under general endotracheal
anesthesia and antibiotic prophylaxis. A nasogastric tube
was inserted; suction of gastric contents and gastric
wash with warm normal saline was done. The umbilicus
was thoroughly cleansed with povidone-iodine. After
standard skin preparation, a semicircular periumbilical
incision was made (Fig. 1). A subcutaneous plane was
developed for 3–5 cm, the upper midline fascia was
identified and exposed approximately one third to one
half of the distance from the umbilicus to the xiphoid
process, and then peritoneal cavity was opened through
a midline vertical fascial incision (Fig. 2).
The pylorus was identified by first mobilizing the

omentum with an opened moist sponge that is gently
placed into the peritoneal cavity. By mobilizing the

omentum, the transverse colon will be easily visualized
in the wound. This maneuver brings the gastric antrum
into view. In many cases, the dilated stomach was found
just under the incised peritoneum. The greater curvature
of the stomach was grasped with a moist sponge and the
pylorus delivered by a gentle rocking movement (Fig. 3).
All patients have variable degrees of fibrosis and scarring
in the pylorus, which was contracted and rigid. Palpation
reveals thickening in the gastric outlet region. Standard
HMP was done. Between two traction sutures placed
about 1 cm apart on the anterior surface of the pylorus,
a longitudinal incision extending about 1–3 cm onto the
antrum and a similar distance onto the duodenum. The
incision was marked initially by diathermy needle (Fig. 4).
The incision was created by fine tip needle diathermy
for hemostasis. The total length of the incision ranged
from 5 to 7 cm. The initial entry into the gut lumen was
made in the duodenum due to pyloric scaring. The lon-
gitudinal incision was closed transversely by one layer of
interrupted 4/0 coated VICRYL® (polyglactin 910) suture
(Fig. 5). The suture line was covered by omentum. The
midline fascia was closed by an interrupted 2/0 polyglac-
tin suture (Fig. 6). Finally, the skin incision was closed

Fig. 1 Circum-umbilical skin incision

Fig. 2 Midline vertical fascial incision
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by a subcuticular 4/0 Vicryl suture (Fig. 7). No abdom-
inal drain was used.

Results
The ages ranged from 17months to 6 years with a me-
dian age of 3 years. The exact amount and concentration
of the acid corrosive substance was not known.
The duration from ingestion to definitive surgery

ranged from 2 to 6 months. The main symptoms were
non-bilious vomiting, post-prandial abdominal disten-
sion, progressive weight loss, and constipation. Recur-
rent hematemesis occurred in two patients due to stasis
gastritis and ulceration documented during upper
gastrointestinal endoscopy.
Preoperative upper gastrointestinal (GIT) contrast

study revealed variable degrees of gastric dilatation, pyl-
oric stricture with delayed evacuation of the contrast
material. Upper GIT endoscopy confirmed the diagnosis
and attempts to dilate the stricture made whenever pos-
sible. Six patients were referred with recurrence of the
pyloric stricture after repeated endoscopic trials. One
patient developed both esophageal and pyloric stricture;
the esophageal stricture responded to repeated

endoscopic dilatation while the pyloric stricture failed to
respond to the repeated endoscopic dilatation. Four pa-
tients were referred for surgical intervention after the
first unsuccessful endoscopic dilatation trial due to tight
pyloric stricture.

Operative results
Delivery of the stomach and pylorus through the
circum-umblical incision was successful in 10 patients.
Longitudinal extension of the skin incision was needed
in one patient due to difficulty in delivery of a hugely
thickened stomach. The pylorus was grossly affected in 9
patients while both the pylorus and the gastric antrum
were involved in 2 patients.
The HMP was feasible in all patients. The operating

time ranged from 60 to 90 min (median 80min). The
postoperative hospital stay was ranged from 5 to 7 days.
Oral clear fluids were started on the second postopera-
tive day. The vomiting stopped in 10 patients, who
started to gain weight. The wound healed primarily
without wound infection, wound dehiscence, or inci-
sional hernia.

Fig. 3 Delivery of the dilated stomach from the incision

Fig. 4 Marking the site of incision for pyloroplasty by
needle diathermy

Fig. 5 The longitudinal incision was closed transversely by one layer
interrupted suture

Fig. 6 Closure of facial incision
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One patient had a failure to gain weight with recurrent
vomiting. Upper GIT endoscopy revealed recurrent pyl-
oric stricture after 2 months. Gastrojejunostomy was
done through a right upper transverse abdominal inci-
sion. The patient discharged from the hospital after 7
days. Follow-up for 1 year showed no recurrence of
symptoms.
All patients were followed-up from 3months to 7 years

with a mean of 3.1 years. In all patients, the circum-
umblical incision left an almost undetectable scar and
integrating well with the natural umbilical skin folds.

Discussion
Acid corrosive ingestion usually leads to gastric injury
and pyloric stenosis [4, 7, 8, 21]. Acids lead to coagula-
tive necrosis of the pyloric region with subsequent seg-
mental or extensive stricture formation while alkalis
produce penetrating or liquifactive necrosis mainly in
the oesophagus [22]. Acid is more likely than alkali to
produce gastric injury [23]. Consequently, surgical inter-
vention for gastric lesion is usually needed [24].
There are still some controversy regarding the appro-

priate timing and selection of surgical techniques. Previ-
ous studies have recommended pyloroplasty or
gastrojejunostomy through exploratory incision, based
on the location and extent of gastric injury [4, 7, 21, 25].
Since the seminal description of circum-umbilical ap-

proach by Tan and Bianchi in 1986 [11], the transumbil-
ical approach was used for various intra-abdominal
disorders of neonates, infants, and children due to elasti-
city of the abdominal wall [19, 20].
We have reported the versatility of transumbilical ap-

proach for management of various abdominal pathology
in infants [15, 16]. Our hypothesis was that such ap-
proach may be feasible in children with GOO following
acid corrosive ingestion. In addition to the expected ex-
cellent cosmetic results, it could avoid the potential
complications of wound healing after conventional
upper transverse abdominal incision in this vulnerable

group of nutritionally depleted children. To test this hy-
pothesis, the current prospective study was planned.
We were concerned about two specific issues: [1] the

feasibility of delivering, and returning back the dilated
stomach and scarred pylorus through this incision in
older children; and [2] the feasibility, safety, and efficacy
of HMP in relieving of GOO when scaring is not limited
to pylorus. In extensive fibrosis, we use another tech-
nique as finney pyloroplasty.
We found that the thin abdominal wall due to recent

loss of weight with subsequent loss of subcutaneous fat,
the semicircular skin incision, and the extended midline
incision of the fascia have facilitated the delivery of pyl-
orus through the cirum-umblical incision even in older
children. This incision was feasible in all cases except
one patient, who required further vertical extension of
skin incision.
The current study showed also the feasibility and effi-

cacy HMP as a surgical treatment of GOO in this group
of patients. The longitudinal incision should be extended
proximal to the scarred pyloric canal leading to a wide
HMP.
It seems that HMP may not be the appropriate tech-

nique in cases of pyloric stricture with proximal exten-
sion of the scaring into the antrum. One of the two
patients with antral scaring required redo surgery
(gastrojejunostomy).
To the best of our knowledge, this is the first descrip-

tion of transumbilical pyloroplasty in the management
of post-acid corrosive gastric outlet obstruction in chil-
dren. Many publications have proven the lower risk of
wound dehiscence after transumbilical pyloromyotomy
for the management of hypertrophic pyloric stenosis in
infants, even in those patients, who were nutritionally
deprived due to prolonged vomiting [11–13]. Likewise,
the feasibility and safety of this approach in the manage-
ment of Hirschsprung’s disease, ovarian cysts, and many
other abdominal conditions have been reported, both in
infants and older children [14–20].
The pyloroplasty has been conventionally performed

through laparotomy incision. El-Asmar and Allam re-
ported 26 patients with corrosive-induced gastric in-
jury treated with different surgical techniques,
postoperative anastomotic stricture requiring a second
operation developed in one patient. Three deaths re-
lated to the associated esophageal strictures were re-
ported in their series [10]. Ozokutan et al. reported
20 patients with GOO over 8 years; pyloroplasty was
done in 5 patients, anastomotic stricture requiring a
second operation developed in two of the 20 patients.
There was no surgical mortality [21]. Ciftci et al. re-
ported 11 patients with gastric outlet obstruction;
pyloroplasty was done in 2 patients with no postoper-
ative complications [4]. In the current study,

Fig. 7 Closure of the skin
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recurrent stricture developed in one patient, no mor-
talities occurred.
None of the previously published articles has focused

on the abdominal wound [4–10] to enable us to com-
pare objectively between trans-umbilical vs the conven-
tional laparotomy approach in terms of abdominal
wound healing and its potential complications. However,
based on the results of the current study, it seems that
one of the main advantages of this technique is minimiz-
ing the incidence of wound dehiscence, which may be a
real risk after surgery for nutritionally debilitated chil-
dren with gastric outlet obstruction.
One of the attractive alternatives to the current trans-

umblical approach is laparoscopy. Recently, Seleim et al.
[26] reported laparoscopic diamond antroduodenostomy
in 5 patients with GOO as a consequence of caustic li-
quid ingestions. The average operative time in the lap-
aroscopic group is comparable to the current
transumbilcal study (81 vs 80 minuses). No anastomotic
leak occurred in both studies. However, postoperative
delayed gastric emptying was noted in 2 cases in
laparoscopic-treated group. A comparable postoperative
hospital stay 5–7 days was noted. This shows that the
current transumbilical approach is an attractive minimal
invasive approach compared to laparoscopy in the ab-
sence of required facilities and expertise to conduct
laparoscopy safety in this group of patients.
The results of HMP through the circum-umblical ap-

proach are quite encouraging. However, the small num-
bers of patients and the lack of control group represent
limitations of the current study. Future studies with lar-
ger numbers of patients are recommended.
Heinecke-Mikulicz pyloroplasty through a circum-

umbilical approach is feasible and safe in the majority of
children with post-acid corrosive GOO. It is associated
with satisfactory wound healing and excellent cosmetic
outcome. The cosmetic and functional results compare
favorably or surpass conventional laparotomy or laparos-
copy for pyloroplasty.
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