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Background: The main therapeutic option for hypertrophic pyloric stenosis (HPS) is 
pyloromyotomy surgical technique which can be performed via different methods, including 
right upper quadrant (RUQ) transverse incision and supraumbilical curved skin incision; 
thus, the aim of this study was to evaluate and compare clinical efficacy of supraumbilical 
curved skin incision and standard (RUQ) skin incision.
Materials and Methods: In this retrospective case-control study, 35 patients with HPS 
were initially evaluated. After evaluating hospital records, 31 patients with completed 
hospital records were included: 9 from case group and 22 from control group. 
Demographic information, surgery parameters and postoperative complications were 
extracted from the hospital records or calling parents.
Results: Results showed that the surgery parameters such as surgery duration (P=0.211), 
postoperative fasting duration (P=0.831), and hospitalization duration (P=0.521) in both 
groups were similar. Moreover, surgery complications such as duodenal or gastric perforation 
and surgical site infection did not differ between the groups (P>0.05). While we found that 
Vancouver Scar Scale was significantly lower in supraumbilical curved skin incision as 
compared to control group (1.8 ± 0.5 vs 5.1 ± 0.7, P<0.001, respectively).
Conclusion: The results of this study showed the beneficial effects of supraumbilical curved 
skin incision technique on surgery scar outcomes and gives best cosmetic results with 
minimal complications, which could be replaced to RUQ operative technique and signifi-
cantly lead to better control of surgery scar.
Keywords: hypertrophic pyloric stenosis, supraumbilical curved skin incision, right upper 
quadrant transverse incision

Introduction
Hypertrophic pyloric stenosis (HPS) is a disorder causing hypertrophy and hyperplasia 
of pylorus wall, and incomplete mechanical obstruction. HPS is the one of the etiology 
of vomiting in infants (usually 10 to 30 min after feeding).1 The incidence of HPS is 
approximately 2 to 5 cases per 1000 live births, which is four times higher in male 
gender as compared to girls.2–4 The other main clinical symptoms except vomiting 
included visible peristaltic waves and olive-shaped lumps and finally causes severe 
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malnutrition and death. Therefore, for a better prognosis 
results, early treatment is required.5

The main therapeutic option for HPS is pyloromyotomy 
surgical technique, was first described by Ramstedt in 1912, 
in which the hypertrophied pyloric muscle is divided and 
permits gastric to be empty.6 For seven decades, surgeons 
performed pyloromyotomy via different methods including 
midline or right upper quadrant (RUQ) transverse incision.7,8 

In 1986, Tan and Bianchi showed that the supraumbilical 
curved skin can be used successfully in pyloromyotomy 
surgery for first time.9 Surgery through a supraumbilical 
curved skin incision9 subsequently became the choice 
method, as it tends to have better cosmetic outcomes.10 As 
to best of our knowledge, there is a limited about the efficacy 
of supraumbilical curved skin incision on pyloromyotomy 
surgical technique results, therefore, this study was designed 
to evaluate and compare clinical efficacy of supraumbilical 
curved skin incision and standard (RUQ) skin incision.

Materials and Methods
Study Design and Target Group
This retrospective case-control study was conducted in 
pediatric surgery department from November 2016 to 
May 2017. Study flowchart was seen in Figure 1. The 
surgical outcomes of patients underwent supra-umbilical 
curved skin incision (Figure 2) (cases group) were com-
pared to patients underwent standard (RUQ) skin incision 
(control group) (Figure 3). Inclusion criteria consisted of 
patient referred to department of pediatric surgery 

department with a diagnosis of HPS (based on clinical 
examination, ultrasonography findings (muscle wall thick-
ness ≥3 mm and pyloric channel length ≥14 mm in infants 
younger than 30 days). All surgical procedures was done 
by one experienced pediatric surgeon.

Follow up was done for all infant 6 months and 1 year 
after surgery. Duration of surgery was considered from 
incision to wound suturing.Figure 1 Study flow chart.

Figure 2 Supra-umbilical curved incision.

Figure 3 Classic incision.
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Barium upper gastrointestinal study was done in cases 
that ultrasonography was not diagnostic. Parental patient 
informed consent to participate in the study was obtained. 
Exclusion criteria consisted of parental dissatisfaction with 
participation in the study, cases with defective hospital 
records, cases lost to follow-up. We also excluded patients 
with uncompleted data.

Participants
The study flowchart is shown in Figure 1. Thirty five 
patient’s hospital records with a diagnosis of HPS, who 
had been diagnosed by pediatric surgeon and based on 
clinical and para-clinical finding and inclusion and exclu-
sion criteria were included.

Then, hospital records were divided into two pyloro-
myotomy surgery groups (supraumbilical curved skin inci-
sion and RUQ incision) based on the surgical description.

After evaluating hospital records, twenty nine patients 
with completed hospital records (after calling parents in 
cases with incomplete data) were included; 9 from case 
group and 22 from control group. The study received 
ethics approval from the Ethics Committee of Ahvaz 
Jundishapur University of Medical Sciences (IR.AJUMS. 
REC.1396.885).

Demographic information, duration of surgery, duode-
nal or gastric perforation occurrence during surgery, dura-
tion of hospitalization and postoperative fasting were 
extracted from the hospital records. Information on the 
surgical site infection was obtained by calling parents in 
addition to extracting from hospital records (because of the 
possibility of an infection after discharging from the 
hospital).

We used Vancouver Scar Scale11 for assessing the out-
come of a surgical site by evaluating scar length (score 0- 
3), pigmentation (score 0-2), vascularity (score 0-3) and 
pliability (score 0-5) through photographs in the month 6 
and 12 after surgery (these images were taken by the 
pediatric surgeons with the consent of the families).11,12

In summary, for performing open pyloromyotomy with 
supraumbilical curved skin incision, the skin, subcuta-
neous tissues, and fascia are undermined with diathermy 
dissection. Then the fascia is opened. The incision in the 
serosa of the pylorus is performed for exteriorization of 
the stomach with the pylorus. Then the muscle is split 
down to the submucosa. The stomach is replaced intra- 
abdominally. And finally linea alba is closed with absorb-
able interrupted sutures.

With Permission of Data Analysis
Data were analyzed and reported only for patients with 
completed information. Statistical analysis of data was 
performed using SPSS version 22 software (SPSS Inc., 
Chicago, IL, USA). Chi-square test was used to compare 
qualitative variables between groups. Kolmogorov– 
Smirnov test was used in order to evaluate the normal 
distribution of all quantitative studied parameters. 
Student’s t-test was used for variables with normal distri-
bution, on the other hand Mann–Whitney and Wilcoxon 
tests were used for variables without normal distribution. 
The two tailed p-value less than 0.05 were considered 
significant.

Results
Demographic features in terms of age (P=0.233) and sex 
(P=0.121) in both groups were similar (Table 1). Six 
patients were dropped out and finally, 31 patients com-
pleted the study. Results showed that the surgery para-
meters such as surgery duration (P=0.211), postoperative 
fasting duration (P=0.831), and hospitalization duration 
(P=0.521) in both groups were similar. Moreover, surgery 
complications such as duodenal or gastric perforation and 
Surgical site infection (P>0.05) did not differ between the 
groups. While we found that Vancouver Scar Scale was 
significantly lower in supraumbilical curved skin incision 
as compared to control group (1.8 ± 0.5 vs 5.1 ± 0.7, 
P<0.001 respectively). Nausea and vomiting was seen in 
3 children in both group.

Discussion
According to our results, supraumbilical curved skin inci-
sion had better effects on Vancouver Scar Scale as com-
pared to traditional surgery incision method. However, the 
rate of surgery complications and other surgery parameters 
did not differ with traditional surgery incision method.

In the study performed by Teehan et al reported 
supraumbilical transverse midline skin incision as new 
method for HPS surgery with retraction of the two rectus 
muscles apart. This surgery incision method gives good 
exposure, and improves the delivery of the pylorus, with 
producing a strong closure, and giving a good cosmetic 
result.13 In another study performed by Ghaffarpour et al 
showed that the operating time with the supraumbilical 
incision with U-umbilicoplasty is not longer than in stan-
dard surgery method, the access to the abdomen is more 
than adequate, and furthermore the incidence of 
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postoperative complications such as infection was similar 
and the cosmetic results were excellent.14 Eltayeb et al 
showed that supra-umbilical pyloromyotomy with intraca-
vitary technique is safe and can be done in large pyloric 
masses or HPS without wound extension. Moreover, they 
demonstrated that this method gives best cosmetic results 
with minimal complications.15 In the term of scar outcomes 
Cozzi et al reported that 100% of families reported an 
excellent or good scar and finally concluded that overall 
satisfaction with the cosmetic outcome is very high.16 All 
these results are similar to our results. We found that supra- 
umbilical curved skin incision gives best cosmetic results 
with minimal complications and is similar to traditional 
surgical method, while the scar outcome was better than 
RUQ approach, which indicates that supraumbilical curved 
skin incision approach is much better than RUQ approach.

While, in an article published by Carrera et al showed that 
22.2% of major complications occurred in the supraumbilical 
approach versus 2.6% in the RUQ approach, and 44.4% of 
minor complications were encountered in the supraumbilical 
approach versus 2.6% in the RUQ approach, which may due 
to more difficult delivery of the pylorus through the supraum-
bilical incision.17 Ladd et al showed that the rate of infection 
in RUQ approach was 2.3% and in supraumbilical approach 
was a statistically significant increase (7%), however, the use 
of prophylactic antibiotics reduced this rate of infection back 
to 2.3%.18 All these results were in contrast to ours, which 
may due to different sample size, different demographic 
features, and different periods of follow up. Furthermore, 
Kim et al demonstrated that circumumbilical technique is 
associated with the greatest mean operative time and costs as 
compared to laparoscopic pyloromyotomy and RUQ opera-
tive technique.19 However, we found higher surgery duration 
in supraumbilical approach, but this difference was not sta-
tically significant, which may due to different sample size. 

Therefore, another prospective clinical trial with higher sam-
ple size is needed in order to control confounding variables 
and divided patients into two groups bases on random 
methods.

In another study performed by Leinwand et al demon-
strated that circumumbilical approach to pyloromyotomy 
was cosmetically superior to RUQ approach but increased 
complication rates such as postoperative complications, 
and wound infection. But they found that technical com-
plications were easily corrected by the use of prophylactic 
antibiotics and length of stay was not affected.20 While we 
found superiority supra-umbilical curved skin incision 
technique without any increase in postoperative complica-
tions and wound infection.

We know that scar of laparoscopic pyloromyotomy is 
superior to open procedures,21 but the main limitation of 
this study was low resource setting and unavailable laparo-
scopy in our setting.

Limitation
Single center study and low sample size.

Conclusions
The results of this study showed the beneficial effects of 
supraumbilical curved skin incision technique on surgery 
scar outcomes and gives best cosmetic results with mini-
mal complications, which could be replaced to RUQ 
operative technique and significantly lead to better control 
of surgery scar in the short term and increase the quality of 
life for long time.
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Table 1 Studied Variables During Different Periods of Time in Both Control and Supra-Umbilical Curved Skin Incision Groups

Groups 
Variables

Supra-Umbilical Curved Skin Incision (n=9) RUQ Skin Incision (n=22) P-value

Age (day) 56.4 ± 11.3 63.5 ±17.6 0.233

Sex (male) 6 (66.7%) 14 (63.4%) 0.121

Surgery duration (min) 41.3 ± 5.1 32.4 ± 6.5 0.211
Postoperative fasting (day) 1.6 ± 0.2 1.3 ± 0.4 0.831

Hospitalization duration (day) 3.1 ± 0.8 2.8 ± 0.6 0.521

Duodenal or gastric perforation 0 0 -
Surgical site infection 1 (11.1%) 1 (4.5%) 0.071

Vancouver Scar Scale 1.8 ± 0.5 5.1 ± 0.7 <0.001
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