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Abstract 
Background: Laparoscopic appendectomy has become the preferred surgical approach for acute appendicitis 
due to its minimally invasive nature and rapid recovery profile. However, post-operative intra-abdominal 
complications, particularly pelvic abscess formation, remain a significant concern affecting patient outcomes 
and healthcare resource utilization. 
Methods: A prospective observational study was conducted at a tertiary care hospital over 18 months, enrolling 
324 patients who underwent laparoscopic appendectomy for acute appendicitis. Patients were followed for 30 
days post-operatively. Diagnosis of pelvic abscess was confirmed through clinical assessment and computed 
tomography imaging. Demographic, operative, and pathological variables were analyzed to identify risk factors. 
Results: The overall incidence of post-operative pelvic abscess was 4.01% (n=13). Mean age of affected 
patients was 34.8 ± 12.4 years. Complicated appendicitis (gangrenous/perforated) was significantly associated 
with abscess formation (p=0.002). Prolonged operative duration (>60 minutes) demonstrated significant 
correlation (p=0.018). Intra-operative peritoneal contamination was present in 84.6% of abscess cases. Mean 
time to abscess diagnosis was 7.2 ± 2.8 days post-operatively. Conservative management with antibiotics and 
percutaneous drainage was successful in 76.9% of cases, while 23.1% required surgical intervention. 
Conclusion: Post-operative pelvic abscess following laparoscopic appendectomy occurs in approximately 4% 
of cases, with complicated appendicitis and prolonged operative time being significant risk factors. Early 
recognition and appropriate management strategies are essential for optimal patient outcomes. 
Keywords: Laparoscopic Appendectomy; Pelvic Abscess; Post-Operative Complications; Acute Appendicitis; 
Intra-Abdominal Abscess; Surgical Site Infection. 
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Introduction 

Acute appendicitis represents one of the most 
common surgical emergencies worldwide, with a 
lifetime risk estimated between 7-8% in the general 
population [1]. Since its introduction by Semm in 
1983, laparoscopic appendectomy has 
progressively evolved to become the gold standard 
surgical approach for managing acute appendicitis 
across diverse clinical settings [2]. The minimally 
invasive technique offers numerous advantages 
including reduced post-operative pain, shorter 
hospital stay, faster return to normal activities, 
superior cosmetic outcomes, and decreased wound 
infection rates compared to traditional open 
appendectomy [3]. 

Despite these well-documented benefits, 
laparoscopic appendectomy is not without 
complications. Post-operative infectious 
complications remain a significant concern, with 

intra-abdominal abscess formation being among the 
most clinically relevant adverse outcomes [4]. The 
World Society of Emergency Surgery Jerusalem 
guidelines highlight the importance of recognizing 
and managing such complications promptly to 
prevent progression to sepsis and prolonged 
morbidity [5]. 

Pelvic abscess, specifically, represents a localized 
collection of purulent material within the pelvic 
cavity following surgical intervention. Its formation 
following laparoscopic appendectomy has been 
attributed to various factors including the severity 
of appendiceal inflammation, degree of peritoneal 
contamination, inadequate lavage, and bacterial 
translocation during manipulation [6]. Several 
meta-analyses have paradoxically reported higher 
rates of intra-abdominal abscess formation 
following laparoscopic compared to open 
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appendectomy, particularly in cases of complicated 
appendicitis [7]. 

Recent literature suggests that the incidence of 
post-operative intra-abdominal abscess following 
laparoscopic appendectomy ranges from 1.6% to 
8%, with considerable variation based on patient 
population, disease severity, and surgical technique 
employed [8]. Factors such as perforation status, 
presence of generalized peritonitis, operative 
duration, surgeon experience, and use of 
prophylactic antibiotics have been variably 
associated with abscess formation [9]. 

The pathophysiology of pelvic abscess formation 
involves residual bacterial contamination, 
inadequate source control, and compromised local 
immune response. The dependent position of the 
pelvis promotes gravitational pooling of infected 
material, making this anatomical region particularly 
susceptible to abscess development [10]. Early 
detection through clinical vigilance and appropriate 
imaging modalities is crucial for timely 
intervention and prevention of systemic 
complications. 

Despite extensive research on laparoscopic 
appendectomy outcomes, there remains a paucity 
of focused studies specifically examining pelvic 
abscess incidence and its predictive factors in our 
regional context. Understanding local 
epidemiological patterns and risk factors is 
essential for developing targeted prevention 
strategies and optimizing perioperative 
management protocols. 

Materials and Methods 

Study Design and Setting: This prospective 
observational study was conducted at the 
Department of General Surgery, tertiary care 
teaching hospital. 

Sample Size Calculation: Based on previous 
literature reporting intra-abdominal abscess 
incidence of approximately 4% following 
laparoscopic appendectomy, with 95% confidence 
interval and 2.5% margin of error, the minimum 
required sample size was calculated as 295 patients. 
Accounting for potential 10% loss to follow-up, the 
target enrollment was set at 324 patients. 

Inclusion Criteria: Patients meeting the following 
criteria were eligible for inclusion: 

• Age ≥18 years 
• Clinical and/or radiological diagnosis of acute 

appendicitis 
• Undergoing elective or emergency 

laparoscopic appendectomy 
• Willingness to participate in 30-day follow-up 

Exclusion Criteria 

Patients were excluded based on: 

• Conversion to open appendectomy 
• Previous abdominal surgery with extensive 

adhesions 
• Concurrent intra-abdominal pathology 

requiring additional procedures 
• Immunocompromised status (HIV, 

chemotherapy, chronic steroid use) 
• Pregnancy 
• Appendicular mass requiring interval 

appendectomy 
• Lost to follow-up within 30 days 

Surgical Technique: All procedures were 
performed by consultant surgeons or senior surgical 
residents under supervision. Standard three-port 
laparoscopic technique was employed. 
Pneumoperitoneum was established using Veress 
needle or open Hasson technique. A 10mm 
umbilical port served as the camera port, with two 
5mm working ports placed in the left iliac fossa 
and suprapubic regions.  

The mesoappendix was divided using bipolar 
electrocautery or harmonic scalpel. The appendix 
base was secured with two endoloops or clips and 
divided. Specimen retrieval was performed through 
the umbilical port using an endobag. Peritoneal 
lavage with normal saline was performed in cases 
of localized or generalized contamination. Routine 
drain placement was at the surgeon's discretion. 

Data Collection: A structured proforma was used 
to collect the following variables: 

• Demographics: age, sex, body mass index 
(BMI) 

• Clinical presentation: duration of symptoms, 
fever, leukocyte count 

• Operative factors: duration of surgery, intra-
operative findings, peritoneal contamination 
grade, lavage volume, drain placement 

• Histopathological classification: 
uncomplicated (acute/suppurative) or 
complicated (gangrenous/perforated) 

• Post-operative parameters: antibiotic duration, 
hospital stay, complications 

Definition of Pelvic Abscess: Post-operative 
pelvic abscess was defined as a loculated fluid 
collection in the pelvic cavity with clinical features 
of infection (fever, pelvic pain, leukocytosis) 
developing after the index surgery, confirmed by 
contrast-enhanced computed tomography (CECT) 
demonstrating rim-enhancing collection with or 
without air-fluid levels. 

Follow-up Protocol: Patients were followed at 
post-operative days 7, 14, and 30 through 
outpatient visits or telephonic consultation. Patients 
developing symptoms suggestive of intra-
abdominal sepsis (persistent fever, abdominal pain, 
anorexia, and tachycardia) were evaluated with 
appropriate laboratory and imaging investigations. 
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Statistical Analysis: Data were analyzed using 
SPSS version 26.0 (IBM Corporation, Armonk, 
NY). Continuous variables were expressed as mean 
± standard deviation, while categorical variables 
were presented as frequencies and percentages. 
Chi-square test or Fisher's exact test was used for 
categorical variable comparisons. Independent 
samples t-test was employed for continuous 
variables. Multivariate logistic regression analysis 
was performed to identify independent risk factors. 
Statistical significance was set at p<0.05. 

Results 

Baseline Characteristics: A total of 352 patients 
underwent laparoscopic appendectomy during the 
study period. Twenty-eight patients were excluded 
(18 conversions to open surgery, 6 lost to follow-
up, 4 concurrent procedures), resulting in a final 
study population of 324 patients. The mean age of 
the study population was 31.6 ± 11.8 years (range: 
18-72 years). Male predominance was observed 
with 186 patients (57.4%) compared to 138 females 
(42.6%). Mean BMI was 24.2 ± 3.9 kg/m². The 

demographic and clinical characteristics are 
summarized in Table 1. 

Incidence of Pelvic Abscess: Post-operative pelvic 
abscess was diagnosed in 13 patients, yielding an 
overall incidence of 4.01% (95% CI: 2.1-6.7%). 
The mean interval from surgery to abscess 
diagnosis was 7.2 ± 2.8 days (range: 4-14 days). 
Clinical presentations included fever (100%), lower 
abdominal pain (92.3%), and elevated 
inflammatory markers (84.6%). 

Risk Factor Analysis: Comparative analysis 
between patients with and without pelvic abscess 
revealed several significant associations (Table 2). 
Complicated appendicitis (gangrenous/perforated) 
was present in 76.9% of abscess cases compared to 
28.9% in the non-abscess group (p=0.002).  

Operative duration exceeding 60 minutes was 
significantly associated with abscess formation 
(69.2% vs. 31.8%; p=0.018). Intra-operative 
peritoneal contamination was documented in 84.6% 
of abscess cases versus 34.4% in unaffected 
patients (p<0.001). 

 
Table 1: Baseline Demographic and Clinical Characteristics (N=324) 

Variable Value 
Age (years), mean ± SD 31.6 ± 11.8 
Sex, n (%) 

 

- Male 186 (57.4%) 
- Female 138 (42.6%) 
BMI (kg/m²), mean ± SD 24.2 ± 3.9 
Duration of symptoms (hours), mean ± SD 38.4 ± 24.6 
Fever at presentation, n (%) 198 (61.1%) 
Total leukocyte count (×10⁹/L), mean ± SD 13.8 ± 4.2 
ASA Grade, n (%) 

 

- Grade I 248 (76.5%) 
- Grade II 68 (21.0%) 
- Grade III 8 (2.5%) 
Histopathological classification, n (%) 

 

- Acute/Suppurative 224 (69.1%) 
- Gangrenous 62 (19.1%) 
- Perforated 38 (11.8%) 
 

Table 2: Comparison of Variables between Abscess and Non-Abscess Groups 
Variable Abscess Group (n=13) Non-Abscess Group (n=311) p-value 
Age (years), mean ± SD 34.8 ± 12.4 31.4 ± 11.7 0.312 
Male sex, n (%) 9 (69.2%) 177 (56.9%) 0.382 
BMI (kg/m²), mean ± SD 25.8 ± 4.1 24.1 ± 3.8 0.126 
Symptom duration >48h, n (%) 8 (61.5%) 112 (36.0%) 0.066 
Complicated appendicitis, n (%) 10 (76.9%) 90 (28.9%) 0.002* 
Operative duration >60 min, n (%) 9 (69.2%) 99 (31.8%) 0.018* 
Peritoneal contamination, n (%) 11 (84.6%) 107 (34.4%) <0.001* 
Drain placement, n (%) 7 (53.8%) 89 (28.6%) 0.054 
Pre-operative TLC >15×10⁹/L, n (%) 8 (61.5%) 98 (31.5%) 0.032* 

*Statistically significant (p<0.05); TLC: Total Leukocyte Count 
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Table 3: Management and Outcomes of Pelvic Abscess Cases (n=13) 
Parameter Value 
Time to diagnosis (days), mean ± SD 7.2 ± 2.8 
Abscess size (cm), mean ± SD 4.8 ± 1.6 
Management approach, n (%) 

 

- Antibiotics alone 4 (30.8%) 
- Percutaneous drainage + antibiotics 6 (46.1%) 
- Surgical drainage 3 (23.1%) 
Duration of antibiotic therapy (days), mean ± SD 12.4 ± 4.2 
Additional hospital stay (days), mean ± SD 8.6 ± 3.4 
Successful resolution, n (%) 13 (100%) 
Readmission required, n (%) 9 (69.2%) 
30-day mortality, n (%) 0 (0%) 
 
Multivariate logistic regression analysis identified 
complicated appendicitis (OR: 4.82; 95% CI: 1.24-
18.76; p=0.023) and intra-operative peritoneal 
contamination (OR: 6.14; 95% CI: 1.28-29.42; 
p=0.018) as independent predictors of pelvic 
abscess formation. 

Management Outcomes: Among the 13 patients 
with pelvic abscess, conservative management with 
intravenous antibiotics alone was successful in 4 
patients (30.8%) with smaller collections (<4 cm). 
Ultrasound or CT-guided percutaneous drainage 
combined with antibiotics was performed in 6 
patients (46.1%). Surgical exploration and drainage 
were required in 3 patients (23.1%) due to failed 
percutaneous approach or multiloculated 
collections. Mean additional hospital stay was 8.6 ± 
3.4 days. All patients achieved complete resolution 
with no mortality recorded. 

Discussion 

This prospective study evaluated the incidence of 
post-operative pelvic abscess following 
laparoscopic appendectomy, revealing an overall 
occurrence rate of 4.01%. This finding aligns with 
previously reported incidence rates ranging from 
1.6% to 8% in contemporary literature [11]. The 
variation in reported incidences across studies can 
be attributed to differences in study populations, 
definitions of abscess, follow-up protocols, and 
proportion of complicated appendicitis cases 
included [12]. 

Our observation that complicated appendicitis 
(gangrenous or perforated) significantly increases 
the risk of pelvic abscess formation is consistent 
with established surgical principles and previous 
investigations. Bhangu et al. in their systematic 
review demonstrated that perforation status was the 
most consistent predictor of post-appendectomy 
infectious complications [13]. The disruption of 
appendiceal wall integrity leads to fecal and 
bacterial contamination of the peritoneal cavity, 
creating an environment conducive to abscess 
formation despite surgical intervention and 
antibiotic therapy. 

The association between prolonged operative 
duration and increased abscess risk observed in our 
study corroborates findings from multiple previous 
investigations. Extended surgical time often reflects 
technical difficulty, extensive inflammation, or 
more thorough adhesiolysis requirements, all of 
which may contribute to tissue trauma and bacterial 
dissemination [14]. Furthermore, prolonged 
pneumoperitoneum may theoretically affect 
peritoneal immune function and bacterial clearance 
mechanisms. 

Interestingly, our study did not demonstrate a 
statistically significant association between drain 
placement and reduced abscess incidence. This 
finding supports the conclusions of randomized 
trials questioning the routine use of prophylactic 
drainage following appendectomy, even in 
complicated cases [15]. The decision regarding 
drain placement should therefore be individualized 
based on intra-operative findings rather than 
applied universally. 

The paradoxically higher rates of intra-abdominal 
abscess following laparoscopic compared to open 
appendectomy reported in some meta-analyses 
have generated considerable debate [16]. Proposed 
mechanisms include carbon dioxide 
pneumoperitoneum effects on bacterial 
translocation, inadequate peritoneal lavage due to 
limited access, aerosolization of infected material 
during specimen extraction, and potential for stump 
leakage with endoloop techniques [17]. However, 
our study was not designed to compare approaches, 
and the overall benefits of laparoscopic surgery 
likely outweigh this marginally increased abscess 
risk in most clinical scenarios. 

The management algorithm employed in our study, 
utilizing a stepwise approach from conservative 
antibiotic therapy to percutaneous and finally 
surgical drainage, achieved 100% resolution rates. 
This mirrors contemporary practice guidelines 
emphasizing source control through the least 
invasive effective means [18]. Image-guided 
percutaneous drainage has emerged as the first-line 
intervention for accessible, unilocular collections, 
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reserving surgical intervention for complex, 
multiloculated, or failed cases. 

The mean interval of 7.2 days from surgery to 
abscess diagnosis observed in our cohort 
underscores the importance of patient education 
regarding warning symptoms and maintaining 
vigilance during the early post-operative period. 
Delayed presentation may result in larger 
collections and potentially more complicated 
clinical courses [19]. Implementation of 
standardized discharge instructions and follow-up 
protocols may facilitate earlier detection. 

Our identification of pre-operative leukocytosis as 
a significant risk factor suggests that systemic 
inflammatory response severity may predict local 
infectious complications. This finding has potential 
implications for risk stratification and targeted 
surveillance strategies in high-risk patients [20]. 

Limitations 

This study has several limitations that warrant 
consideration. The single-center design may limit 
generalizability to other settings with different 
patient populations or surgical practices. The 
sample size, while adequate for primary outcome 
assessment, may be underpowered for detecting 
associations with less common risk factors. 
Additionally, variations in surgical technique 
among different operators, though reflecting real-
world practice, introduce heterogeneity that may 
influence outcomes. 

Strengths 

Notable strengths include the prospective design 
with standardized follow-up protocol, use of 
objective imaging criteria for abscess diagnosis, 
and comprehensive data collection enabling 
multivariate analysis. The realistic clinical setting 
enhances applicability of findings to routine 
surgical practice. 

Conclusion 

This prospective observational study demonstrates 
that post-operative pelvic abscess occurs in 
approximately 4% of patients undergoing 
laparoscopic appendectomy for acute appendicitis. 
Complicated appendicitis (gangrenous/perforated) 
and intra-operative peritoneal contamination 
emerged as independent predictors of abscess 
formation, while prolonged operative duration and 
pre-operative leukocytosis showed significant 
associations. 

These findings emphasize the importance of 
meticulous surgical technique, adequate peritoneal 
lavage in contaminated cases, and heightened post-
operative surveillance for patients with identified 
risk factors. The stepwise management approach 
utilizing antibiotics, percutaneous drainage, and 

surgical intervention achieved excellent outcomes 
with complete resolution in all cases. 

Clinicians should maintain a high index of 
suspicion for pelvic abscess in patients presenting 
with fever, pelvic pain, or elevated inflammatory 
markers following laparoscopic appendectomy, 
particularly those with complicated appendicitis. 
Patient education regarding warning symptoms and 
ensuring appropriate follow-up mechanisms are 
essential components of comprehensive post-
operative care. Future multicenter studies with 
larger sample sizes may help refine predictive 
models and optimize prevention strategies. 

References 

1. Bhangu A, Søreide K, Di Saverio S, Assarsson 
JH, Drake FT. Acute appendicitis: modern 
understanding of pathogenesis, diagnosis, and 
management. Lancet. 2015;386(10000):1278-
1287. DOI: 10.1016/S0140-6736(15)00275-5 

2. Semm K. Endoscopic appendectomy. 
Endoscopy. 1983;15(2):59-64. DOI: 10.1055/ 
s-2007-1021466. PMID: 6221925 

3. Sauerland S, Jaschinski T, Neugebauer EA. 
Laparoscopic versus open surgery for 
suspected appendicitis. Cochrane Database 
Syst Rev. 2010;(10):CD001546. DOI: 10.10 
02/14651858.CD001546.pub3. PMID: 
20927725 

4. Markar SR, Blackburn S, Cobb R, 
Karthikesalingam A, Evans J, Kinross J, et al. 
Laparoscopic versus open appendectomy for 
complicated and uncomplicated appendicitis in 
children. J Gastrointest Surg. 2012;16(10):199 
3-2004. DOI: 10.1007/s11605-012-1962-y. 
PMID: 22810297 

5. Di Saverio S, Podda M, De Simone B, Ceresoli 
M, Augustin G, Gori A, et al. Diagnosis and 
treatment of acute appendicitis: 2020 update of 
the WSES Jerusalem guidelines. World J 
Emerg Surg. 2020;15(1):27. DOI: 10.1186/s1 
3017-020-00306-3. PMID: 32295644 

6. Schlottmann F, Sadava EE, Peña ME, Rotholtz 
NA. Laparoscopic appendectomy: risk factors 
for postoperative intra-abdominal abscess. 
World J Surg. 2017;41(5):1254-1258. DOI: 
10.1007/s00268-016-3869-y. PMID: 28013389 

7. Jaschinski T, Mosch CG, Eikermann M, 
Neugebauer EA, Sauerland S. Laparoscopic 
versus open surgery for suspected appendicitis. 
Cochrane Database Syst Rev. 2018;11(11): 
CD001546. DOI: 10.1002/14651858.CD00154 
6.pub4. PMID: 30484855 

8. Sabbagh C, Piotrowska M, Bettolino M, 
Renier M, Rebibo L, Mauvais F, et al. Post-
operative intra-abdominal abscess after 
laparoscopic appendectomy for perforated 
appendicitis: a systematic review. Surg 
Endosc. 2016;30(4):1-9. DOI: 10.1007/s0046 
4-015-4602-4 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Modi et al.                                        International Journal of Current Pharmaceutical Review and Research  

2519   

9. Horvath P, Lange J, Bachmann R, Struller F, 
Königsrainer A, Zdichavsky M. Comparison of 
clinical outcome of laparoscopic versus open 
appendectomy for complicated appendicitis. 
Surg Endosc. 2017;31(1):199-205. DOI: 
10.1007/s00464-016-4957-z. PMID: 27194262 

10. Van Rossem CC, Schreinemacher MH, 
Treskes K, van Hogezand RM, van Geloven 
AA. Duration of antibiotic treatment after 
appendicectomy for acute complicated 
appendicitis. Br J Surg. 2014;101(6):715-719. 
DOI: 10.1002/bjs.9481. PMID: 24723020 

11. Katkhouda N, Mason RJ, Towfigh S, 
Gevorgyan A, Essani R. Laparoscopic versus 
open appendectomy: a prospective randomized 
double-blind study. Ann Surg. 2005;242(3): 
439-450. DOI: 10.1097/01.sla.0000179648. 
75373.2f. PMID: 16135930 

12. Tuggle KR, Ortega G, Bolorunduro OB, 
Oyetunji TA, Alexander R, Turner PL, et al. 
Laparoscopic versus open appendectomy in 
complicated appendicitis: a review of the 
NSQIP database. J Surg Res. 2010;163(2):225-
228. DOI: 10.1016/j.jss.2010.03.071. PMID: 
20599218 

13. Bhangu A, Nepogodiev D, Wake B, Sherlock 
K, Sherlock S, Sherlock D. Diagnosis of 
appendicitis in adults: guidelines and evidence 
quality. Br J Surg. 2012;99(4):454-461. DOI: 
10.1002/bjs.7750. PMID: 22307965 

14. Tashiro J, Einstein SA, Englesbe MJ, Walters 
TJ, Ong ES. Risk factors for intra-abdominal 
abscess after appendectomy in children. J 
Pediatr Surg. 2016;51(8):1226-1229. DOI: 10. 
1016/j.jpedsurg.2016.04.003. PMID: 27132 
184 

15. Allemann P, Probst H, Demartines N, Schäfer 
M. Prevention of infectious complications after 

laparoscopic appendectomy for complicated 
acute appendicitis—the role of routine 
abdominal drainage. Langenbecks Arch Surg. 
2011;396(1):63-68. DOI: 10.1007/s00423-010-
0709-z. PMID: 20830483 

16. Andersson RE. Short-term complications and 
long-term morbidity of laparoscopic and open 
appendicectomy in a national cohort. Br J 
Surg. 2014;101(9):1135-1142. DOI: 10.1002/ 
bjs.9552. PMID: 24979720 

17. Taguchi Y, Komatsu S, Sakamoto E, Norimizu 
S, Shingu Y, Hasegawa H. Laparoscopic 
versus open surgery for complicated 
appendicitis in adults: a randomized controlled 
trial. Surg Endosc. 2016;30(5):1705-1712. 
DOI: 10.1007/s00464-015-4452-0. PMID: 
26275551 

18. Solomkin JS, Mazuski JE, Bradley JS, 
Rodvold KA, Goldstein EJ, Baron EJ, et al. 
Diagnosis and management of complicated 
intra-abdominal infection in adults and 
children: guidelines by the Surgical Infection 
Society and the Infectious Diseases Society of 
America. Surg Infect (Larchmt). 2010;11(1):7 
9-109. DOI: 10.1089/sur.2009.9930. PMID: 
20163262 

19. Leung TT, Dixon E, Gill M, Mador BD, 
Moulton KM, Kaplan GG, et al. Bowel 
obstruction following appendectomy: what is 
the true incidence? Ann Surg. 2009;250(1):51-
53. DOI: 10.1097/SLA.0b013e3181ad64a7. 
PMID: 19561475 

20. Seudeal K, Keijzers G, Kumar S. Diagnostic 
performance of inflammatory markers in 
predicting complicated appendicitis in adults. 
World J Emerg Surg. 2021;16(1):7. DOI: 
10.1186/s13017-021-00353-2. PMID: 336271 
52. 

 


