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Abstract

Background: Appendicular abscesses are a common complication of acute appendicitis, often

requiring surgical drainage. The optimal method of skin closure post-drainage remains debated.

This study compares primary skin closure (PC) and delayed skin closure (DC) in terms

of surgical site infection (SSI), hospital stay, wound healing time, and patient satisfaction.

Methods: A single-blind randomized controlled trial was conducted on 200 patients with

appendicular abscesses confirmed via ultrasound or CT scan. Patients were randomized to

PC (immediate closure) or DC (closure after 48 hours of open packing). Outcomes included

SSI rates (CDC criteria), hospitalization duration, time to complete healing, and patient-

reported outcomes.

Results: The DC group had significantly lower SSI rates (8% vs. 18%, p=0.02) but longer

hospital stays (5.8 vs. 3.2 days, p<0.001) and healing times (14.5 vs. 10.2 days, p=0.01).

Diabetic patients in the PC group had a 30% SSI rate compared to 12% in DC (p=0.04).

Patient satisfaction was higher in PC due to faster recovery.

Conclusion: Delayed closure reduces SSI risk, particularly in high-risk populations, but

prolongs recovery. Primary closure is advantageous in low-resource settings or for patients

prioritizing shorter hospitalization.
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Introduction

Acute appendicitis remains one of the most common
surgical emergencies globally, with a lifetime
incidence of approximately 7-8% 1. While prompt
appendectomy is the standard treatment for
uncomplicated cases, 2-10% of patients develop
appendicular abscesses, often necessitating
percutaneous or surgical drainage before interval
appendectomy 2. The management of post-drainage
wounds, however, remains a subject of debate.
Specifically, the choice between primary skin closure
(immediate suturing) and delayed skin closure
(healing by secondary intention or delayed suturing)

carries significant implications for patient outcomes,
including surgical site infection (SSI) rates, hospital
stay duration, and healthcare costs. This randomized
controlled trial (RCT) seeks to address the clinical
equipoise surrounding these techniques by
evaluating their efficacy and safety in appendicular
abscess drainage.

Appendicular abscesses occur when perforated
appendicitis leads to localized pus collection,
typically managed by image-guided drainage
combined with antibiotics 6. Successful drainage
mitigates sepsis, but the subsequent wound
management strategy is contentious. Proponents of
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primary closure argue that immediate suturing
reduces healing time, minimizes pain, and improves
cosmetic outcomes 5. .Conversely, delayed closure is
traditionally favored to mitigate SSI risks, particularly
in contaminated wounds, by allowing daily dressing
changes and granulation tissue formation 10. Despite
these theoretical advantages, high-quality evidence
comparing these approaches in appendicular abscess
contexts remains scarce.

Surgical site infections complicate 3-20% of
contaminated abdominal procedures, prolonging
hospitalization and increasing morbidity 12. The
Centers for Disease Control and Prevention (CDC)
guidelines emphasize the role of wound management
in SSI prevention, yet specific recommendations for
post-drainage closure are lacking. Existing studies
on closure techniques largely focus on traumatic or
elective surgeries, with mixed results. For instance, a
meta-analysis 3 reported lower SSI rates with delayed
closure in contaminated trauma wounds, while
Glickman et al 5found no significant difference in SSI
risk between primary and delayed closure in elective
colorectal surgeries. Extrapolating these findings to
appendicular abscesses is problematic due to
differences in microbial flora and anatomical sites.

In appendicitis-specific literature, the 2020 CODA
trial 4 highlighted the growing role of non-operative
management, yet wound care post-drainage was not
examined 4 . Retrospective studies 8 reported
comparable SSI rates between closure methods but
were limited by selection bias. A critical knowledge
gap persists: no RCTs have directly compared
primary and delayed closure in this population,
leaving surgeons to rely on anecdotal experience or
heterogeneous data. This trial aims to fill this gap by
providing robust evidence to guide clinical practice.

The hypothesis of this study is that primary skin
closure is non-inferior to delayed closure in
preventing SSIs, while offering advantages in recovery
metrics. Secondary outcomes include hospitalization
duration, pain scores, patient satisfaction, and cost-
effectiveness. By randomizing patients to either
intervention, this RCT minimizes confounding and
supports evidence-based decision-making. The
findings could refine postoperative protocols,
potentially reducing healthcare burdens and
improving patient quality of life.

Materials and Methods

Study Design

• Type: Single-blind randomized controlled trial.

• Setting: Tertiary care hospital (January 2020–
December 2023).

• Ethics: Approved by the Institutional Review
Board (IRB#ABSC-2020-45); written informed
consent obtained.

Participants
• Inclusion Criteria: Adults (18–65 years) with

radiologically confirmed appendicular abscesses
(³3 cm), hemodynamic stability, and no sepsis.

• Exclusion Criteria: Immunocompromised status
(e.g., HIV, chemotherapy), allergy to local
antiseptics, or pregnancy.

• Randomization: Computer-generated blocks (1:1
ratio), concealed allocation.

Interventions
1. Primary Closure (PC) Group (n=100):

• Abscess drained via open laparotomy or
ultrasound-guided percutaneous drainage.

• Wound irrigated with 0.9% saline and 10%
povidone-iodine.

• Layered closure with absorbable sutures (3-0
Vicryl) and skin staples.

2. Delayed Closure (DC) Group (n=100):

• Post-drainage, wound packed with sterile gauze
soaked in 0.9% saline.

• After 48 hours, gauze removed, wound re-
irrigated, and closed as in PC.

Outcomes

1. Primary Outcome:

• SSI within 14 days (CDC criteria: purulent
discharge, positive culture, or clinical signs of
infection).

2. Secondary Outcomes:
• Hospitalization duration (days).

• Time to complete wound healing (epithelialization
without discharge).

• Patient satisfaction (5-point Likert scale).

• Subgroup analysis (diabetics, BMI e”30).
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Statistical Analysis

• Sample Size: Calculated using G*Power (a=0.05,
b=0.20, effect size=0.5), yielding 100/group.

• Tests: Chi-square for SSI, Student’s t-test for
continuous variables, logistic regression for
confounders.

• Software: SPSS v28.

Results

Baseline Characteristics

• Age: PC (38.5 ± 12.1 years) vs. DC (40.2 ± 11.8
years, p=0.24).

• Gender: Male predominance (PC: 58%, DC:
54%, p=0.52).

• Comorbidities: Diabetes (PC: 20%, DC:
18%, p=0.70), BMI ³30 (PC: 25%, DC:
22%, p=0.60).

Primary Outcome

• SSI Rates:

- PC: 18/100 (18%).

- DC: 8/100 (8%, p=0.02; RR=2.25, 95% CI:
1.1–4.6).

- Diabetics: PC (6/20, 30%) vs. DC (2/18,
11%, p=0.04).

Secondary Outcomes

1. Hospital Stay:
- PC: 3.2 ± 1.1 days.
- DC: 5.8 ± 2.3 days (p<0.001).

2. Healing Time:
- PC: 10.2 ± 2.4 days.
- DC: 14.5 ± 3.8 days (p=0.01).

3. Patient Satisfaction:
- PC: 4.3 ± 0.7 (high satisfaction).
- DC: 3.1 ± 1.2 (p<0.001).

Discussion

The findings of this randomized controlled trial (RCT)
comparing primary skin closure (PC) and delayed
skin closure (DC) in appendicular abscess drainage
present critical insights into the trade-offs between
infection prevention, recovery metrics, and patient-
centered outcomes. The DC group demonstrated a
significantly lower surgical site infection (SSI) rate
(8% vs. 18%, *p*=0.02), aligning with historical
preferences for delayed closure in contaminated
wounds to mitigate infection risks 10. This supports
the hypothesis that allowing wounds to granulate

under controlled conditions reduces bacterial
colonization, particularly in environments with
purulent contamination. However, the higher SSI rate
in the PC group (18%) remains notably lower than
rates reported in earlier studies of contaminated
abdominal wounds, which ranged from 20–30% 5.
This discrepancy may reflect advancements in
perioperative antibiotics, minimally invasive
drainage techniques, or stricter adherence to aseptic
protocols in contemporary practice 6. Nevertheless,
the persistence of an 18% SSI rate in PC underscores
the inherent risks of immediate suturing in abscess
settings, where polymicrobial flora and residual
contamination may challenge primary healing.

Despite its advantage in reducing SSIs, DC was
associated with prolonged hospitalization (5.8 vs. 3.2
days, *p*<0.001) and extended healing times (14.5 vs.
10.2 days, *p*=0.01). These findings highlight a
clinical dilemma: while DC prioritizes infection
control, it imposes greater healthcare resource
utilization and delays return to daily activities. The
longer hospital stay in the DC group likely reflects
the need for daily wound care, monitoring for delayed
complications, and patient reliance on inpatient pain
management. This aligns with Tsang et al 8 who
observed similar trade-offs in appendectomy patients,
where delayed closure increased length of stay but
reduced readmission rates. Economically, the
additional hospitalization days for DC could offset
cost savings from preventing SSIs, warranting future
cost-effectiveness analyses to guide institutional
protocols.

Subgroup analysis revealed striking disparities in
diabetic patients, with SSI rates of 30% in PC versus
12% in DC (p=0.04). This underscores the
vulnerability of diabetic patients to infections due to
impaired immune responses and microvascular
dysfunction 9. For this population, DC appears
clinically prudent, as the risk-to-benefit ratio favors
infection prevention over expedited recovery. These
results advocate for personalized wound
management strategies, where patient
comorbidities—particularly diabetes—dictate closure
techniques. Such tailored approaches could optimize
outcomes in high-risk subgroups while reserving PC
for healthier patients with lower infection
susceptibility.
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Paradoxically, despite higher SSI rates and
comparable pain scores (not reported here), patient
satisfaction was significantly higher in the PC group.
This likely reflects the psychological and physical
burdens of prolonged wound care, as delayed closure
necessitates frequent dressing changes, restricted
mobility, and visible wound management—factors
that diminish quality of life during recovery. Prior
studies have similarly noted that patient satisfaction
correlates more strongly with convenience and rapid
return to normalcy than with clinical metrics like SSI
rates 11. This dichotomy emphasizes the need for
shared decision-making, where clinicians
transparently discuss trade-offs between infection
risks and recovery burdens, enabling patients to
prioritize outcomes aligned with their values.

The study’s implications are twofold. First, DC should
remain the standard for high-risk populations,
including diabetics or immunocompromised
individuals, where infection prevention is
paramount. Second, PC may be judiciously offered to
low-risk patients who value shorter recovery times,
provided they accept the modestly elevated SSI risk.
However, this strategy demands rigorous
postoperative monitoring to detect early SSI signs,
ensuring timely intervention. Institutions may also
consider outpatient wound care protocols for DC
patients to reduce hospitalization durations without
compromising safety.

Limitations and Future Directions

This trial have several limitations. First, its single-
center design may limit generalizability, as outcomes
could vary with institutional protocols or surgeon
expertise. Second, the sample size, though adequate
for primary endpoints, may underpowered subgroup
analyses, such as the diabetic cohort. Third, follow-
up was limited to 30 days, potentially missing late
complications like incisional hernias or recurrent
abscesses. Future multicenter studies with extended
follow-up periods are needed to validate these
findings and assess long-term outcomes.
Additionally, cost-effectiveness analyses comparing
total healthcare expenditures (e.g., hospitalization,
readmissions, wound care) between PC and DC could
inform policy decisions. Lastly, exploring novel
closure techniques—such as negative-pressure
wound therapy or antimicrobial sutures—may further

optimize the balance between infection prevention
and recovery efficiency.

Conclusion

This RCT elucidates the nuanced trade-offs between
PC and DC in appendicular abscess management.
While DC reduces SSIs, it prolongs recovery, whereas
PC enhances patient satisfaction at the expense of
higher infection rates. Tailoring strategies to
individual risk profiles, particularly in diabetics, may
optimize outcomes. These findings advocate for a
patient-centered approach, integrating clinical
evidence with personal preferences to guide
postoperative care.
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