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Analysis of esthetic assessment scales in two surgical
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ABSTRACT

Introduction. Hypertrophic pyloric stenosis (HPS) is a frequent
pathology in neonates, with extramucosal pyloromyotomy being a
healing surgery. It may be performed through a transverse subcostal
incision (TSI) or a transumbilical incision (TUI).

Objective. To compare complications, operating times, hospital
stay, and esthetic results between both techniques.

Materials and Methods. A retrospective, descriptive study of
patients undergoing HPS surgery between January 2010 and January
2020 was carried out. Qualitative variables (sex and complications)
were expressed as absolute frequency and percentage, whereas quan-
titative variables (age at surgery, operating time, hospital stay, and
scar esthetic assessment scales: MVSS [Modified Vancouver Scar
Scale] and P-SAS [Patient Scar Assessment Scale]) were expressed
as median and interquartile range.

Results. 107 patients were analyzed: TSI (60.7%, n = 65) vs.
TUI (39.3%, n = 42). Male patients: 8§9.2%, n = 58 vs. 83.3%,
n = 35; age (days): 31 (24.5-39.5) vs. 34.5 (29.5-47.25); operating
time (minutes): 41 (33.75-60) vs. 46 (38.5-60); and hospital stay
(days): 2 (2-4) vs. 3 (2-3). Clavien-Dindo grade II complications
were more frequent in the TUI Group (1.54%, n =1 vs. 23.81%,
n = 10; p <0.001), with most of them being wound infections. The
opinion regarding the scar according to the MVSS scale was better
in the TUI Group (1.5 [0-4] vs. 0 [0-2]; p = 0.022). No significant
differences were found in the P-SAS scale (10 (6-18) vs. 6 (6-9);
p =0.060).

Conclusions. TUI is preferred from an esthetic point of view,
and even though surgical wound infections are more frequent, it is
not associated with longer operating times, longer hospital stay, or
severe complications.

KEY Worbs: Hypertrophic pyloric stenosis; Pyloromyotomy; Scar;
P-SAS; MVSS.
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EVALUACION DE ESCALAS DE VALORACION ESTETICA EN
DOS ABORDAJES QUIRURGICOS PARA LA ESTENOSIS
HIPERTROFICA DE PILORO

RESUMEN

Introduccion. La estenosis hipertréfica de piloro (EHP) es una
patologia frecuente en neonatos donde la piloromiotomia extramuco-
sa es una cirugia curativa. Puede realizarse a través de una incision
transversa subcostal (IT) o una incisioén transumbilical (ITU).

Objetivo. Comparar complicaciones, tiempo quirtrgico y de
hospitalizacion y resultado estético entre ambas técnicas.

Material y métodos. Estudio descriptivo retrospectivo en
pacientes intervenidos de EHP entre enero 2010-2020. Variables
cualitativas (sexo y complicaciones) expresadas mediante frecuen-
cia absoluta y porcentaje; y cuantitativas (edad en cirugia, tiempo
operatorio, dias de hospitalizacién y escalas de estética de cica-
trices: MVSS (Modified Vancouver Scar Scale) y P-SAS (Patient
Scar Assessment Scale)) expresadas mediante mediana y rango
intercuartilico.

Resultados. Se analizaron 107 pacientes: IT (60,7%, n = 65)
vs. ITU (39,3%, n = 42): varones (89,2%, n = 58 vs. 83,3%, n = 35),
dias de vida (31 [24,5-39,5] vs. 34,5 [29,5-47,25]), tiempo quirtrgico
(41 [33,75-60] vs. 46 [38,5-60] minutos) y dias de hospitalizacién
(2 [2-4] vs. 3 [2-3]). Las complicaciones Clavien-Dindo II fueron
mads frecuentes en el grupo ITU (1,54%, n =1 vs. 23,81%, n = 10;
p <0,001), siendo la mayorfa infecciones de la herida. En el grupo
ITU presentaban una mejor opinién sobre la cicatriz en la escala
MVSS (1,5 [0-4] vs. 0 [0-2]; p = 0,022). La escala P-SAS no alcanzé
diferencias significativas (10 [6-18] vs. 6 [6-9]; p = 0,060).

Conclusiones. La ITU es mejor aceptada a nivel estético y,
aunque presenta mds infecciones de herida quirdrgica, no preci-
sa mas tiempo quirdrgico o de ingreso, ni asocia complicaciones
graves.

PALABRAS CLAVE: Estenosis hipertréfica de piloro; Piloromiotomia;
Scar; P-SAS; MVSS.

INTRODUCTION

Hypertrophic pyloric stenosis (HPS) is one of the most
frequent pathologies in neonates, with a prevalence of 2
in 1,000 live newborns. Male:female ratio is 4:111. Even
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though etiology is unknown, there seem to be genetic and
environmental factors associated with its occurrencel?l.

The only treatment that has been demonstrated to heal
HPS in these patients is extramucosal pyloromyotomy,
which was first conducted through a transverse subcostal
incision (TSI)Bl. Subsequently, various minimally invasive
approaches have been described, such as transumbilical
incision (TUI) and the laparoscopic approachl*>l.

In today’s society, and especially in pediatric surgery,
the esthetic sequels of a surgical procedure can have a tre-
mendous impact on children’s psychical and social devel-
opment, especially during adolescence. Antiesthetic scars
are a frequent reason for consultation, which is demanded
both by parents and patients themselves. When it comes
to pyloromyotomy, transverse subcostal laparotomy may
leave a large, retracted scar, with changes in color, and
might even cause pain or itchiness.

In our study, the two aforementioned approaches (TSI
and TUI) were compared in order to contrast objective
aspects such as complication rate, operating times, and hos-
pital stay, as well as subjective aspects such as the esthetic
results perceived by patients or their parents through the
use of objective scar assessment scales. This makes ours
the first publication in this field.

MATERIALS AND METHODS

A retrospective, transversal study of patients undergo-
ing HPS surgery through open extramucosal pyloromy-
otomy (TSI or TUI) between January 2010 and January
2020 was carried out.

Study variables included sex, complications according
to the Clavien-Dindo classification, age at surgery (days),
operating time (minutes), hospital stay (days), and esthetic
result according to the MVSS (Modified Vancouver Scar
Scale) and the P-SAS (Patient Scar Assessment Scale)
(Fig. 1)o7, The MVSS scale consists of 6 items (pigmen-
tation, pliability, height, vascularity, pain, and itchiness),
with a total score of 0-18 points — 0 being the closest to
a normal skin. The P-SAS scale comprises 6 items (pain,
itchiness, color, stiffness, thickness, and irregularity), with
a total score of 6-60 points — 6 being the closest to a nor-
mal skin. Results in both scales were achieved from the
telephone replies provided by the parents of the patients
who had undergone surgery.

For statistical analysis purposes, the SPSS software,
version 25 (IBM, Armonk, NY, USA), was used. Qualita-
tive variables were expressed as percentage and absolute
frequency, whereas quantitative variables were expressed
as median and interquartile range. Mann-Whitney U test
was used for quantitative variables, and analysis of con-
tingency tables through the Chi-squared test was used for
qualitative variables. Statistical significance was estab-
lished at p < 0.05.
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RESULTS

A total of 107 patients undergoing open pyloromyot-
omy — 60.7% (n = 65) through TSI and 39.3% (n = 42)
through TUI — were included in the study. Patient charac-
teristics were comparable in terms of sex, age, operating
time, hospital stay, and complications (Table 1).

In the TUI Group, Clavien-Dindo grade I complica-
tions (no treatment required beyond antiemetics, anti-
pyretics, analgesics, diuretics, electrolytes, or physical
therapy. They also include dehiscence as a result of
surgical wound infection) were: 3 cases of seroma or
wound exudate. Grade II complications (greater phar-
macological treatment than grade I, including antibiotics
or parenteral nutrition) were: 2 cases of pyloric mucosa
perforation, identified and repaired through primary
suture during surgery itself, with subsequent intrave-
nous antibiotic therapy and parenteral nutrition; and 8
cases of surgical wound infection treated with antibi-
otic therapy. Grade III complications (requiring surgical,
endoscopic, or interventional treatment) were: 1 case of
incomplete pyloromyotomy and 1 of evisceration. No
grade IV (patient’s life at risk or ICU care required) or
grade V (death of a patient) complications were recorded
in any group. Only one statistically significant difference
was noted in the percentage of grade II complications
between both groups.

Regarding esthetic results, 46.2% (n = 30) of patients
undergoing TSI and 47.6% (n = 20) of patients undergoing
TUI replied to the surveys and provided pictures (Fig. 2).
Median age (years) at survey completion was 8 (5.6-8.7)
vs. 4 (2.3-6.4) (p < 0.001). Parents of patients who had
undergone TUI had a better opinion regarding the scar in
the MVSS scale: 1.5 (0-4) vs. 0 (0-2) (p = 0.022). However,
no statistically significant differences were found in the
P-SAS scale (10 (6-18) vs. 6 (6-9); p = 0.060).

DISCUSSION

More than 100 years have gone by since Rammstedt
first described extramucosal pyloromyotomy for the treat-
ment of HPSBI. Although various surgical approaches have
been developed, this technique remains virtually intact.

In our setting, two open approaches have been
used — classic TSI described by Rammstedt and TUI
described by Tan and Bianchi34. Initially, we wished
to compare complication rates between both techniques
to confirm safety and effectiveness. Even though some
previous studies report a higher complication rate in TUI
(patients over 18: 22.2% vs. 2.6%; patients under 18:
44.4% vs. 2.6%), others demonstrate the safety of the
TUI approachi89l.

In our series, only grade II complications were more
frequent. 20% were pyloric mucosa perforations that were
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MODIFIED VANCOUVER SCAR SCALE (MVSS)

Patient name:
ID number:
Date of birth:

Date of surgery:
Date of assessment:

1. Pigmentation
[J (0) Normal
[ (1) Hypo-pigmentation
[J (2) Mixed pigmentation
[J (3) Hyper-pigmentation
2. Pliability
[J (0) Normal
[J (1) Supple (flexible with minimal resistance)
[J (2) Yielding (giving way to pressure)
[J (3) Firm (inflexible, not easily moved, resistant to manual pressure)
[J (4) Banding (rope-like tissue that blanches with extension of the scar)
[J (5) Contracture (permanent shortening of scar, producing deformity or
distortion)
3. Height
[J (0) Flat
[J (1) <2 mm
00 (2) 2-5 mm
[J (3)>5 mm
4. Vascularity
[J (0) Normal
[J (1) Pink
[0 (2)Red
[0 (3) Purple
5. Pain
[J (0) None
[J (1) Occasional
[J (2) Requires medication
6. Itchiness
[J (0) None
[J (1) Occasional

P-SAS PATIENT SCALE

Patient name:
ID number:
Date of birth:

Date of surgery:
Date of assessment:

1 =No,
not at all

10 = Yes,
very much

Has the scar been painful the past few
weeks?

Has the scar been itching the past few
weeks?

Is the scar color different from the color
of your normal skin at present?

Is the stiffness of the scar different from
your normal skin at present?

Is the thickness of the scar different from
your normal skin at present?

Is the scar more irregular than your normal
skin at present?

A [ (2) Requires medication

B

Figure 1. A) MVSS scale. Total score = sum; 0 (best scar imaginable) — 18 (worst scar imaginable). B) P-SAS scale. Total score = sum; 6
(best scar imaginable) — 60 (worst scar imaginable).

Table 1.  Patient characteristics
N=107 TSI = 60.7% (n = 65) TUI = 39.3% (n = 42) p
Sex Male 89.2% (58) 83.3% (35) 0.377
Female 10.8% (7) 16.7% (7)
Age (days) 31 (24.5-39.5) 34.5(29.5-47.3) 0.098
Operating time (minutes) 41 (33.75-60) 46 (38.5-60) 0.520
Hospital stay 2(2-4) 3 (2-3) 0.808
Complications CVI 0 7.1% (3) 0.058
Cvil 1.54% (1) 23.81% (10) 0.001
CVIII 0 4.8% (2) 0.152
CVIV-V 0 0

TSI: Transverse Subcostal Incision; TUI: Transumbilical Incision; CV: Clavien-Dindo.

repaired during surgery itself, but required postoperative
intravenous treatment; and 80% were surgical wound infec-
tions treated with antibiotic therapy on an outpatient basis.
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Grade I and III complications were comparable between
both groups, and no severe grade IV-V complications were
recorded.
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Figure 2. Selection of scar pictures provided by patients. A) Transverse subcostal incision. B) Transumbilical incision.

Various publications report a similar complication rate
between both techniques, with a better esthetic result but
higher costs and longer operating times!!%-!1l. However,
other series describe surgical wound infection rates of up
to 20% in TUI, similar to the findings from our series!'2l.
One of the factors that could contribute to this difference
is the fact strong traction has to be exerted on the abdom-
inal wall to exteriorize the pyloric olive, which may cause
hematoma or ischemia in the rectus muscles, thus favoring
infectionl3l. Such traction can be significantly reduced by
enlarging the incision in an omega shape both at the cutane-
ous and the aponeurosis levels!!4. Another important factor
is umbilical anatomy itself, which makes it more difficult
to clean and more prone to humidity and dirt!!2l. Thorough
hygiene of the area preoperatively and during postoperative
dressings could reduce infections. Preoperative adminis-
tration of antibiotic prophylaxis might also contribute to
this, but there is no consensus on the use of antibiotics in
clean surgeries such as pyloromyotomyt!215.16],

Today, the occurrence of scars as a result of a surgi-
cal procedure remains inevitable. Pathological scars may
lead to a significant reduction in quality of life, either due
to motor dysfunction or psychical or social disorders in
the short- and long-term. In addition, they account for a
very large number of medical consultations, which means
they have an enormous economic impact. Even though
the understanding of scar formation is growing and the
number of treatments available is increasing, our objective
is to reduce patient morbidity as much as possible. There-
fore, although minimally invasive techniques are widely
accepted to be superior esthetically speaking, this is the
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first publication comparing the esthetics between these
two types of approaches.

There are multiple scar assessment scales, but none
of them is optimal, since they do not cover all physical,
functional, cosmetic, and psychological aspects!'7). In this
study, two esthetic result scales (MVSS and P-SAS) were
used. Patients were able to easily complete them by phone
— this is how the whole analysis was carried out in order to
reduce the risk of contracting COVID-19. Consequently,
even though no scales analyzed by an independent qualified
observer — such as the OR-SAS (Observer Scar Assess-
ment Scale) — were used, the subjective results highlight
the importance parents grant to their children’s scar in
relation with an acute pathology. A statistically significant
difference was found in the MVSS scale (p = 0.022), but
not in the P-SAS scale (p = 0.060). However, we believe
the latter could have been statistically significant with a
larger sample size.

Our study has two main limitations. On the one hand,
the percentage of surveys completed was approximately
50%, and replies were provided by parents, not by patients
themselves — due to their young age. In addition, patients
were of different ages when completing the survey. Even
though TSI children were older than TUI children, compar-
isons were always made with a normal skin, and the umbi-
licus is not a normal piece of skin, but a scar from birth.
Therefore, this significantly helps in hiding the scar, even
when children are older. However, the TSI scar consider-
ably changes with the patient’s size and fat distribution,
with truly antiesthetic scars. To counteract this limitation,
a prospective study carried out in patients of a similar age
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and over a longer follow-up period would help confirm the
data found in this study.

On the other hand, the laparoscopic approach is getting
growing traction, to the extent it is regarded as the tech-
nique of choice by some physicians!!$-20l. However, it is not
always available, and it requires a learning curve of around
35 procedures?!l. A recent review of the Cochrane guide
(2021) suggests a higher incidence of mucosal perforation
(RR: 1.6; 95% CI: 0.49-5.26) and incomplete pyloromy-
otomy (RR: 7.37; 95% CI: 0.902-59.11), and does not
demonstrate the superiority of laparoscopy in terms of
surgical wound infection (RR: 0.59; 95% CI: 0.24-1.45),
incisional hernia (RR: 1.01; 95% CI: 0.11-9.53), operating
time, hospital stay, or days required to achieve full enteral
nutrition!??l.

CONCLUSIONS

Both open approaches are safe in the treatment of HPS,
and they do not require longer operating times or a longer
hospital stay. However, the esthetic result is better accepted
by parents when transumbilical incision is used.
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