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Abstract

Aim: To evaluate the effectiveness and economic impact of early Incisional Negative Pres-
sure Wound Therapy (iNPWT) in promoting surgical wound healing in pediatric patients
undergoing abdominal and thoracic surgery. Background: Surgical wound complications,
such as dehiscence and infection, are frequent in pediatric patients, especially in high-risk
cases. Although iNPWT is increasingly used in surgical care, evidence supporting its effi-
cacy in pediatric populations remains limited. Methods: This single-center, retrospective
observational study analyzed 49 pediatric patients who underwent abdominal or thoracic
surgery between January and December 2023. Patients received either intraoperative iN-
PWT (early application) or standard dressings. The outcomes assessed included time to
complete wound healing, incidence of complications, pain levels, and healthcare costs.
Results: Patients treated with early iNPWT showed significantly faster wound healing and
fewer complications—particularly dehiscence and infections—compared to those receiving
standard dressing. Pain perception did not significantly differ between groups. Although
the initial costs of iNPWT were higher, overall costs were lower due to fewer complications
and shorter hospital stays. Conclusions: Early iNPWT is a clinically effective and cost-
efficient intervention for pediatric surgical patients at high risk of wound complications.
However, limitations related to the retrospective design and small sample size suggest
that prospective multicenter studies are needed to confirm these findings and support the
development of standardized pediatric protocols.

Keywords: negative pressure wound therapy; pediatric surgery; surgical wound
complications; wound healing; economic outcomes; incisional NPWT

1. Introduction
Surgical wound complications, such as dehiscence and infection, are relatively com-

mon in the pediatric population undergoing abdominal surgery [1–3]. According to main
studies, the incidence of surgical site complications may range from 2% to 17% in pedi-
atric patients undergoing major abdominal surgery, with increased risk in the presence
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of predisposing factors such as emergency surgery, repeat procedures, and comorbidities,
as malnutrition, immunodeficiency, chronic diseases, prematurity, short bowel syndrome
(SBS), intestinal diseases [1,4–6].

Negative Pressure Wound Therapy (NPWT) is a valuable approach to wound man-
agement, including pressure ulcers, acute wounds, burns, and surgical wounds. NPWT is
particularly effective for treating complex injuries due to its mechanisms, which promote
healing by removing extracellular fluid and exudate, enhancing local blood circulation,
reducing edema, stimulating granulation tissue and cell proliferation, decreasing bacterial
load, and facilitating the re-approximation of wound edges [7].

NPWT in pediatrics is largely used, including neonates and preterm, but the available
evidence about methodologies is scarce [8]. Despite that, there is evidence supporting that
supporting the use of NPWT in pediatric patients, although with some restrictions [6] .
In children, devices and parameters are adapted to adult results, but it is important to
establish technical values for tissue management of pediatric patients [8].

In children, devices and parameters are adapted based on the results of studies on the
adult population, but it is important to establish technical values for tissue management of
pediatric patients.

In the pediatric environment, the NPWT has several advantages, not only in clinics, but
also in psychosocial. In fact, treatment safety and efficacy reduced the hospitalization time
and the related risks, as infection, child and family stress, and pain [9]. Complications are
rare and mostly manageable [8]. Recent studies are demonstrating its benefits in preventing
surgical complications in children, particularly in high-risk populations [4].

Comparative research is needed to define the effectiveness of treatment in terms of
prevention and healing, advantages and disadvantages, pediatric-specific instructions, and
the limits of the NPWT in children [8].

The aim of this study is to analyze the effectiveness of incisional NPWT (iNPWT) in
terms of total healing time of the surgical wounds in the pediatric population.

2. Materials and Methods
This retrospective study included 49 pediatric patients divided into two groups:

28 children who received early iNPWT at the time of surgery (Group 1), and 21 who
were treated with tradional dressing at the time of surgery (Group 2). Inclusion criteria
were children aged 0–18 years undergoing abdominal or thoracic surgery who required
NPWT, with informed consent obtained as appropriate. This study was conducted in
a single tertiary pediatric referral hospital, between 1 January and 31 December 2023,
ensuring consistent protocols and follow-up. The authors adhered to the ‘Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement’ guidelines [10].

2.1. Inclusion Criteria

Patients were divided into two groups according to the timing of NPWT initiation.
Group 1 consisted of children at high risk of wound complications, identified intraoper-
atively based on risk factors such as multi-operated surgical sites, tissue fragility, com-
promised vascularization, or surgeon-identified local conditions. These patients received
iNPWT immediately after wound closure, while group 2 included children initially man-
aged with standard dressings.

Exclusion criteria included surgery without iNPWT/NPWT, lack of informed consent,
or incomplete data. Although allocation was based on surgeon judgment, the criteria
were standardized as described. Nevertheless, some subjectivity may have introduced a
selection bias, potentially leading to greater clinical complexity in Group 2.
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Furthermore, inclusion in the study required written informed consent from the
parents or legal guardians for children under 7 years of age, and additionally from the child
for those aged 7 years or older. In cases of complications, some children were discharged
and managed through outpatient clinic visits until full recovery was achieved.

2.2. Data Collection

Data were collected from computerized clinical records and entered into an electronic
database (REDCap®, Vanderbilt University, Nashville, TN, USA) consisting of 21 elements.
Information included sex, age, primary diagnosis, treatment duration and type, treatment
specifics, outcomes, and interventions. All recorded timeframes were expressed in days.

For each group, we recorded the type of foam used, the suction pressure applied
(adjusted according to the child’s weight), the frequency of dressing changes, and any
complications (infection, dehiscence, and pain), classified using the Sandy Grading Sys-
tem [11] and the TIMERS classification [12]. We also documented how complications were
managed, recovery times, and the average pain scores observed during treatment. Pain
was assessed using age-appropriate tools: the Neonatal Pain, Agitation, and Sedation Scale
(N-PASS) [13] for children aged 0–60 days, the Face, Legs, Activity, Cry, Consolability Scale
(FLACC) [14] for children aged 60 days to 7 years, and the Visual Analog Scale (VAS) [15]
for children aged 7 years and older.

Sociodemographic data, such as admission diagnosis, sex, age, weight, and length of
hospital stay, were also recorded. Additionally, we collected the technical characteristics
of the negative pressure therapy at initiation, including the suction pressure and type of
foam used.

Lastly, we analyzed the cost of each treatment in detail, including the expense of all
dressings used throughout the treatment period (2023). Data were extracted by trained
clinical researchers who were not involved in patient care and were blinded to group
assignment during outcome evaluation.

2.3. Primary and Secondary Outcomes

The primary outcome of the study was the time to complete surgical wound healing,
expressed in days from the application of iNPWT or standard dressing to full epithelialization.

The secondary outcomes included: the occurrence of postoperative complications (de-
hiscence and infection), pain intensity measured using validated pediatric scales, frequency
of dressing changes, and the cost analysis of the entire treatment.

2.4. Ethical Concerns

This study was approved by the Ethics Committee of the Tuscany Region—Pediatric
(approval number 45/2024). Informed consent was obtained from all participants in-
volved in the study. Patients enrolled in the study did not receive any additional medical,
pharmacological, or behavioral interventions beyond those routinely administered.

2.5. Statistical Analysis

Descriptive statistics were reported as appropriate, following the assessment of nor-
mality for continuous variables using the Shapiro–Wilk test. To assess the adequacy of the
sample size used in this study, a post hoc power analysis was conducted using G*Power
software (version 3.1, Heinrich Heine University, Düsseldorf, Germany) [16]. For the main
comparison, Cohen’s d effect size was calculated. Although the primary analysis was based
on a Kaplan–Meier survival analysis using the log-rank test, a two-tailed independent sam-
ples t-test was used as a conservative approximation for power estimation, treating healing
time as a continuous variable. Frequency and percentage were provided for qualitative
variables, while mean and standard deviation (SD) were calculated for quantitative vari-
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ables with a normal distribution. For quantitative variables with a non-normal distribution,
the median and interquartile range (IQR) were reported.

Statistical tests were conducted to compare the baseline characteristics of the two
groups to ensure their comparability. For quantitative variables, an independent t-test
or the Mann–Whitney U test was applied as appropriate. Comparisons between two
groups for continuous variables were performed using the independent samples t-test
when assumptions of normality were met. For categorical variables, the Chi-square test or
Fisher test was used. Kaplan–Meier survival analysis was performed to evaluate treatment
outcomes associated with early complete healing. To compare pain levels during dressing
changes, the Kruskal–Wallis test was employed.

Lastly, a multivariate linear regression analysis was conducted to identify independent
variables associated with changes in time to complete healing. Regression results are
presented as unstandardized and standardized coefficients, along with their 95% confidence
intervals. The model’s coefficient of determination was also reported.

Given that the primary outcome was time-to-event (complete healing), a Cox propor-
tional hazards model may have provided a more suitable analytical approach. However, a
linear regression model was used in this study due to the nature of the available data and
to facilitate the interpretation of continuous time differences.

Statistical significance was set at a p-value < 0.05. All statistical analyses were per-
formed using IBM© SPSS software, version 22.0.

3. Results
Among the 49 children included in the study, 28 (57.1%) were male. Group 1 (iNPWT

at surgery) included 28 patients (57.1%), while Group 2 (standard dressing at surgery)
included 21 patients (42.9%). A total of 43 children (87.8%) underwent abdominal surgery,
and 28 (57.1%) were treated with iNPWT. The mean age was 74.59 months (SD 71.96), and
the mean weight was 22.91 kg (SD 19.19).

The main admission diagnoses are summarized in Table 1.

Table 1. Admission diagnoses of the pediatric surgical population (n = 49). Data are expressed as
absolute frequency (n) and percentage (%).

Admission Diagnosis n (%)

Recanalization intervention 21 (42.9)

Mastectomy 3 (6.1)

Necrotizing enterocolitis 3 (6.1)

Intestinal malrotation 2 (4.1)

Pectus excavatum 2 (4.1)

Pancreatitis 2 (4.1)

Short bowel syndrome 2 (4.1)

Other conditions 14 (28.5)

Total 49 (100)

A total of six pediatric surgeons were involved in the procedures. Four surgeons
operated in both groups, while two were responsible for cases exclusively in Group 1. No
systematic differences in surgeon distribution across groups were identified.

The median length of stay (LOS) was 22 days [IQR 10.5–33]. No significant difference
in length of stay was observed between Group 1 (20 days) and Group 2 (24 days), with
F = 0.851 and p = 0.361. The baseline characteristics of both groups are detailed in Table 2.
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Table 2. Sample’s characteristics according to the timing of iNPWT. SD, standard deviation; N,
absolute frequency; Age, months; Weight, kilograms; Wound length, centimeters; Frequency changes,
days; post-operative complication onset, days; *: according to Chi-Square test; **: according to Fisher
test; bold values, statistically significant.

Factor
Group 1

[SD]
(n)

Group 2
[SD]
(n)

F p Value

Gender
Female (14) (7)

0.382 *
Male (14) (14)

Age 59.57
[57.15]

94.61
[85.33] 2.961 0.092

Weight 19.04
[15.37]

28.07
[22.73] 2.751 0.104

Wound Length 6.43
[1.75]

7.95
[2.55] 6.125 0.017

Frequency Changes 72.00
[0.00]

67.43
[12.28] 3.906 0.054

Post-operative complication onset /
4.38

[1.91] 148.380 <0.001

Site
Abdomen (27) (16)

0.072 **
Chest (1) (5)

Local Complications
Yes (0) (21)

<0.001 *
No (28) (0)

Demographic and clinical characteristics of pediatric patients in Group 1 (early iNPWT) and Group 2 (standard
dressing), with comparison of variables such as wound length, complication onset, and local complications.
Statistically significant values are highlighted in bold.

The effect size (Cohen’s d) was automatically calculated by G*Power using the pooled
standard deviation. To perform the power analysis, the following observed parameters
were used: number of patients and mean healing time (in days) with related standard
deviations of both groups.

The analysis showed a statistical power of 85.4%, based on a large observed effect size
(Cohen’s d = 1.896). These findings indicate that the sample size was adequate to detect a
statistically significant difference between the two treatment conditions. The computed
statistical power (1 − β) was 85.4%, assuming an alpha level of 0.05 (Figure 1).

3.1. Postoperative Complications

After surgery, the average wound length was 7.15 cm (SD 2.26). A statistically signifi-
cant difference was observed between the groups, with a longer mean wound length in
Group 2 (7.95 cm, SD 2.55) compared to Group 1 (6.43 cm, SD 1.75) (t = 2.50, p = 0.017).

Local complications were noted in 21 children (42.9%), including wound dehiscence in
34.7% (17/49) and postoperative wound infection in 8.2% (4/49). The mean time to onset
of local complications was 4.38 days (SD 1.91). All complications occurred in Group 2, with
a statistically significant difference (p < 0.001) as determined by the Chi-square test.
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Figure 1. Statistical Power Analysis for Sample Size Estimation. Post hoc analysis demonstrated a
statistical power of 85.4% (Cohen’s d = 1.896), confirming adequate sample size to detect significant
differences in healing time between groups. The green lines delimit the critical regions of the t-test,
that is, the situations in which no real difference exists between the groups being compared.

3.2. Wound Management

No significant difference was observed in the frequency of dressing changes between
the groups. The mean interval between dressing changes was 67.43 h (SD 12.28) in Group 2
compared to 72 h in Group 1 (F = 3.9, p = 0.054). Additionally, no significant difference
in pain levels was noted between the groups (p = 0.658), as determined by the Kruskal–
Wallis test.

In Group 1, the wound healing process proceeded without the need for treatment
modifications. Conversely, Group 2 required adjustments due to complications previously
described, including the use of silver gelling fiber (1/21, 4.76%), bacteria-binding dressing
with hydrogel (2/21, 9.52%), and NPWT (18/21, 85.71%).

The mean time to complete healing was significantly shorter in Group 1. According
to Kaplan–Meier analysis, complete healing was achieved in 8.78 days (95% CI: 7.82–9.74)
in Group 1, compared to 19.42 days (95% CI: 15.98–22.87) in Group 2 (p < 0.001). The
Kaplan–Meier analysis is shown in Figure 2.

Additionally, a multiple linear regression analysis was conducted to examine the
association between independent variables and the time to complete healing (Table 3).

Table 3. Independent variables predicting time to complete healing. R2, coefficient of determination;
B, unstandardized coefficient; β. Standardized coefficient: 95% CI: confidence interval.

Factor B β 95% CI p Value

Age 0.036 0.334 −0.196 0.269 0.755

Weight −0.105 −0.259 −0.958 0.747 0.804

Length of stay 0.065 0.319 −0.001 0.131 0.054

Wound length 1.173 0.341 −0.057 2.403 0.061

Suction pressure −0.008 −0.035 −0.122 0.106 0.884

R2: 0.224

Adjusted R2: 0.124
Multivariate linear regression analysis assessing the influence of clinical and treatment-related variables on healing
time. None of the included predictors showed statistically significant associations (p > 0.05). Adjusted R2 = 0.124.
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Figure 2. Kaplan–Meier curves showing complete healing time across treatment groups. Group 1:
Negative pressure; Group 2: Standard dressing. Comparison of complete wound healing over time
between Group 1 (early iNPWT application) and Group 2 (standard dressing ). The survival curves
show significantly faster healing in Group 1 (p < 0.001).

The analysis revealed that time to complete healing was not significantly associated
with patients’ age (p = 0.75), weight (p = 0.8), length of hospital stay (p = 0.54), wound
length (p = 0.61), or suction pressure (p = 0.88) during negative pressure therapy. The
regression model showed an R2 of 0.12, indicating that only 12% of the variance in healing
time was explained by the included variables.

3.3. Follow-Up

Fourteen percent (7/49) of the participants required wound treatment after hospital
discharge. All seven patients were initially treated with standard dressings (p = 0.001, ac-
cording to the Chi-square test). Once approximately 60% wound healing was achieved and
the wound characteristics met the TIMERS criteria for outpatient management (Atkin et al.,
2019), the children were discharged [17]. They were periodically reassessed, on average
every 3 days, at the complex injuries clinic until complete healing was achieved.

3.4. Negative Pressure Therapy Technical Details

Differences were observed in the type of foam used. In the iNPWT group, the most
commonly used foam was White Foam®, whereas in patients who were initially treated
with standard dressings and later switched to NPWT, Granu Foam Silver® was the most
commonly used (p = 0.004, according to the Chi-square test). Regarding suction pressure, a
lower pressure was applied in the iNPWT group, with a mean pressure of −60.71 mmHg
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(SD 19.75), compared to −96.05 mmHg (SD 38.42) in the standard dressing group in which
NPWT was subsequently applied (F = 17.13, p < 0.001).

3.5. Healthcare Spending

A detailed cost analysis was conducted to compare the average healthcare spending
associated with each group. Considering the cost of renting the device (approximately
€22 per day [$23.08]) and the cost of advanced dressings (approximately €4.72 per replace-
ment [$4.96]), a higher average cost was observed in group 2 compared to group 1, with
average costs of €370.85 [$389.13] and €193.28 [$202.81], respectively.

4. Discussion
iNPWT has proven to be an effective strategy for treating and preventing surgical

wound complications in pediatric care [4,9]. The results of this study demonstrate that
early application of iNPWT in pediatric patients undergoing abdominal and thoracic
surgery significantly reduces healing time compared to treatment with standard dressings.
Pérez-Acevedo et al. (2024) highlighted the effectiveness of iNPWT in preventing surgical
site complications and promoting faster healing by approximating incision edges and
reducing the traction and tension forces caused by patient movement [4,18]. These findings
align with the growing body of evidence on the benefits of iNPWT in pediatric surgical
patients [4].

As reported by Visser et al. (2017) [19], iNPWT helps reduce surgical wound complica-
tions and hospital length of stay. In our study, although the overall hospital stay length
did not significantly differ between groups, the underlying causes varied. In Group 2, pro-
longed stays were attributable to wound complications, whereas in Group 1, duration was
consistent with standard postoperative recovery. This distinction highlights the potential of
iNPWT to indirectly mitigate prolonged hospitalization due to surgical site complications.
Reducing the number of days spent in hospital remains one of the main objectives for
reducing the onset of complications related to hospitalization, such as the onset of skin
injuries [20]. It should be considered that a longer wound length and a higher proportion of
thoracic procedures in Group 2, although not statistically significant, may have contributed
to worse outcomes.

Additionally, 14% of patients in Group 2 required outpatient wound management
after discharge, emphasizing the longer healing trajectory . This approach has shown
particular benefit for high-risk patients, especially those with multiple abdominal and
thoracic surgical sites or local risk factors identified during surgery. The use of iNPWT is
gaining traction in pediatric surgical practice and has been integrated into several clinical
recommendations and best practice guidelines [5,21]. A meta-analysis by Groenen et al.
(2023) provides strong evidence supporting the efficacy of iNPWT in reducing surgical site
complications [22].

In our study, no wound complications were observed in Group 1 (iNPWT), while
Group 2 experienced complications, including dehiscence and infection. Infections in
patients treated with standard dressings reached statistical significance, corroborating
findings from White et al. (2022) [18]. Our study contributes to this growing evidence by
demonstrating that early use of iNPWT not only prevents complications but also facilitates a
simpler clinical course, minimizing the need for advanced wound care strategies postoperatively.

Pain levels, assessed using validated pediatric scales (N-PASS, FLACC, VAS), did not
differ significantly between groups, suggesting that iNPWT is well tolerated and does not
negatively impact patient comfort or quality of life.

The economic analysis revealed that the iNPWT approach incurred lower costs than
the standard dressing approach, consistent with the conclusions of Pérez-Acevedo et al.
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(2024) [4]. The study demonstrated that, although the initial costs of iNPWT were higher,
the overall costs associated with the treatment of surgical wound complications, including
dressing changes and reoperations, were significantly lower. These results underscore the
cost-effectiveness of early iNPWT, as it minimizes the economic burden associated with
prolonged treatment, dressing supplies, and potential reoperations [4]. However, to fully
realize the benefits of iNPWT in pediatric care, greater training for healthcare professionals
and standardized protocols are necessary.

This study has several limitations. First, its retrospective design may introduce bias
and limit the accuracy or completeness of recorded data. Second, the lack of randomization
between groups could have led to confounding, especially considering the clinical criteria
used to assign patients to iNPWT. Furthermore, the heterogeneity in surgical type may
have affected group comparability and statistical reliability. Lastly, subjectivity in surgical
decision-making could have introduced a selection bias.

Although the study was not preceded by a formal sample size calculation, the post
hoc analysis revealed a power of 85.4%, which exceeds the conventional threshold of 80%
typically required for clinical research [23]. This result, together with the very large effect
size, supports the statistical robustness of the findings and suggests that the observed
difference in healing time between groups is unlikely to be due to chance. It is important to
acknowledge that the post hoc analysis was based on a t-test approximation rather than
a survival-specific test such as the log-rank and thus does not account for censored data.
This represents a methodological limitation. However, the high power observed reinforces
the hypothesis of a clinically relevant benefit associated with the experimental treatment.

Further prospective, multicenter studies with larger sample sizes are needed to confirm
these findings and provide more insight into the impact of iNPWT on the quality of life for
patients and their families.

Despite these limitations, our findings provide valuable insights into the clinical
and economic benefits of early iNPWT in pediatric surgical care. Further prospective,
multicenter trials are essential to validate these results and to inform standardized protocols
aimed at improving outcomes for high-risk pediatric patients.

5. Conclusions
This retrospective study suggests that incisional iNPWT may be a cost-effective strat-

egy for preventing surgical complications, such as wound dehiscence and infection, in
pediatric patients undergoing abdominal and thoracic procedures. The findings indicate
that early use of iNPWT is associated with a reduced risk of postoperative complications,
particularly dehiscence, and a shorter time to complete wound healing, without increasing
the pain experienced by patients.

Our findings support the early use of iNPWT as a clinically effective and economi-
cally advantageous intervention for preventing postoperative complications in pediatric
surgical patients.

Author Contributions: All authors contributed substantially to the conception and design of the
study, data collection and analysis, manuscript drafting and revision. All authors approved the final
version and agree to be accountable for all aspects of the work, in accordance with ICMJE criteria. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was approved by the Pediatric Ethics Committee
of the Tuscany Region (approval number 45/2024, 6 June 2023). Informed consent was obtained from
all participants involved in the study. Patients enrolled in the study did not receive any additional
medical, pharmacological, or behavioral interventions beyond those routinely administered.



Children 2025, 12, 1433 10 of 11

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets generated and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Acknowledgments: The authors would like to thank the children and families who participated in
this study. Special thanks to the clinical staff for their support during data collection. All individuals
included in this section have consented to the acknowledgement.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Catania, V.D.; Boscarelli, A.; Lauriti, G.; Morini, F.; Zani, A. Risk Factors for Surgical Site Infection in Neonates: A Systematic

Review of the Literature and Meta-Analysis. Front. Pediatr. 2019, 7, 101. [CrossRef] [PubMed]
2. Duque-Estrada, E.O.; Duarte, M.R.; Rodrigues, D.M.; Raphael, M.D. Wound infections in pediatric surgery: A study of 575

patients in a university hospital. Pediatr. Surg. Int. 2003, 19, 436–438. [CrossRef] [PubMed]
3. van Ramshorst, G.H.; Salu, N.E.; Bax, N.M.A.; Hop, W.C.J.; van Heurn, E.; Aronson, D.C.; Lange, J.F. Risk factors for abdominal

wound dehiscence in children: A case-control study. World J. Surg. 2009, 33, 1509–1513. [CrossRef] [PubMed]
4. Pérez-Acevedo, G.; Torra-Bou, J.E.; Peiró-García, A.; Vilalta-Vidal, I.; Urrea-Ayala, M.; Bosch-Alcaraz, A.; Blanco-Blanco, J.

Incisional negative pressure wound therapy for the prevention of surgical site complications in Paediatric patients with non-
idiopathic scoliosis: A randomized clinical trial. Int. Wound J. 2024, 21, e70034. [CrossRef] [PubMed]

5. Badin, D.; Leland, C.R.; Matsumoto, H.; Roye, B.; Vitale, M.; Flynn, J.; Samdani, A.; Larson, A.N.; Yaszay, B.; Pahys, J.; et al.
Best Practice Guidelines for Surgical Site Infection in High-risk Pediatric Spine Surgery: Definition, Prevention, Diagnosis, and
Treatment. J. Pediatr. Orthop. 2022, 42, e1008–e1017. [CrossRef] [PubMed]

6. Baharestani, M.; Amjad, I.; Bookout, K.; Fleck, T.; Gabriel, A.; Kaufman, D.; McCord, S.S.; Moores, D.C.; Olutoye, O.O.; Salazar,
J.D.; et al. V.A.C. Therapy in the management of paediatric wounds: Clinical review and experience. Int. Wound J. 2009, 6
(Suppl. S1), 1–26. [CrossRef] [PubMed]

7. Apelqvist, J.; Willy, C.; Fagerdahl, A.-M.; Fraccalvieri, M.; Malmsjö, M.; Piaggesi, A.; Probst, A.; Vowden, P. EWMA Document:
Negative Pressure Wound Therapy. J. Wound Care 2017, 26, S1–S154. [CrossRef] [PubMed]

8. de Jesus, L.E.; Martins, A.B.; Oliveira, P.B.; Gomes, F.; Leve, T.; Dekermacher, S. Negative pressure wound therapy in pediatric
surgery: How and when to use. J. Pediatr. Surg. 2018, 53, 585–591. [CrossRef]

9. Santosa, K.B.; Keller, M.; Olsen, M.A.; Keane, A.M.; Sears, E.D.; Snyder-Warwick, A.K. Negative-Pressure Wound Therapy in
Infants and Children: A Population-Based Study. J. Surg. Res. 2019, 235, 560–568. [CrossRef] [PubMed]

10. von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Gøtzsche, P.C.; Vandenbroucke, J.P. STROBE Initiative The Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement: Guidelines for reporting observational studies. J. Clin.
Epidemiol. 2008, 61, 344–349. [CrossRef] [PubMed]

11. Innovazione Clinica: Il Sandy Grading System per la Classificazione Della Deiscenza Delle Ferite Chirurgiche: Una
Nuova Tassonomia—Wounds International 2017. Available online: https://woundsinternational.com/journal-articles/
clinical-innovation-the-sandy-grading-system-for-surgical-wound-dehiscence-classification-a-new-taxonomy/ (accessed on
16 April 2024).

12. Smart, H.; Sibbald, R.G.; Goodman, L.; Ayello, E.A.; Jaimangal, R.; Gregory, J.H.; Akita, S.; Alavi, A.; Armstrong, D.G.;
Arputhanathan, H.; et al. Wound Bed Preparation 2024: Delphi Consensus on Foot Ulcer Management in Resource-Limited
Settings. Adv. Skin Wound Care 2024, 37, 180–196. [CrossRef] [PubMed]

13. Hummel, P.; Puchalski, M.; Creech, S.D.; Weiss, M.G. Clinical reliability and validity of the N-PASS: Neonatal pain, agitation and
sedation scale with prolonged pain. J. Perinatol. 2008, 28, 55–60. [CrossRef]

14. Merkel, S.I.; Voepel-Lewis, T.; Shayevitz, J.R.; Malviya, S. The FLACC: A behavioral scale for scoring postoperative pain in young
children. Pediatr. Nurs. 1997, 23, 293–297. [PubMed]

15. McCormack, H.M.; Horne, D.J.; Sheather, S. Clinical applications of visual analogue scales: A critical review. Psychol. Med. 1988,
18, 1007–1019. [CrossRef] [PubMed]

16. Faul, F.; Erdfelder, E.; Buchner, A.; Lang, A.-G. Statistical power analyses using G*Power 3.1: Tests for correlation and regression
analyses. Behav. Res. Methods 2009, 41, 1149–1160. [CrossRef] [PubMed]
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