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ABSTRACT 
Background: Acute appendicitis is one of the most common surgical emergencies worldwide, requiring timely 
intervention to prevent complications such as perforation, peritonitis, and sepsis. Delayed surgical treatment has been 
associated with increased morbidity, prolonged hospital stays, and higher healthcare costs. However, there is limited data 
on the impact of surgical delays in resource-limited settings. This study aims to evaluate the effect of delayed appendectomy 
on patient outcomes at Patna Medical College & Hospital, Bihar. 
Methods: This retrospective cross-sectional study was conducted at Patna Medical College & Hospital from June 2023 to 
May 2024. A total of 100 patients diagnosed with acute appendicitis were included and categorized into two groups based 
on the timing of surgery: early surgery (within 24 hours of diagnosis) and delayed surgery (after 24 hours). Data were 
collected from medical records, including demographic details, clinical presentation, surgical timing, complications, and 
length of hospital stay. Statistical analyses, including chi-square tests and t-tests, were used to compare outcomes between 
the two groups, with a significance level set at p < 0.05. 
Results: Patients who underwent delayed surgery had significantly higher rates of complications, including perforation (p 
< 0.05), peritonitis (p < 0.05), and post-operative wound infections. The delayed surgery group also experienced prolonged 
hospital stays compared to the early surgery group (mean stay: 7.2 ± 2.5 days vs. 4.1 ± 1.8 days, p < 0.05). Mortality was 
low but slightly higher in the delayed surgery group. 
Conclusion: Delayed appendectomy is associated with increased post-operative complications and prolonged 
hospitalization. Early surgical intervention is crucial to reducing morbidity and improving patient outcomes. Hospitals 
should implement streamlined protocols to minimize surgical delays, particularly in resource-constrained settings. 
 
Keywords: Acute appendicitis, delayed surgery, appendectomy, complications, hospital stay, retrospective study, surgical 
outcomes, emergency surgery. 
 
 
INTRODUCTION 
Acute appendicitis, a common surgical emergency, affects 
all ages, but occurs more often in young adults. This illness 
is characterised by appendix inflammation, which can lead 
to perforation, peritonitis, and sepsis if left untreated [1]. 
The best treatment for acute appendicitis is an open or 
laparoscopic appendectomy. Even though patients should 
have surgery as soon as feasible to avoid complications, 
hospital overcrowding, poor diagnosis, and lack of surgical 
availability might postpone surgery [2]. Delays may 
increase morbidity, hospital stay, and healthcare costs. 
This study examines how deferring surgery affects acute 
appendicitis patients' health and its implications for 
healthcare administration in low-resource settings.  
Acute appendicitis affects 100–150 people per 100,000 
annually. The lifetime risk of appendicitis is 7-8%. It 
causes acute abdominal pain and requires emergency 
surgery [3]. A diagnosis can occur at any age, however it 
is most frequent in 10–30-year-olds. Studies reveal a 
somewhat higher prevalence in males, but the ratio 

changes. The appendiceal lumen occlusion is one of the 
most common causes of acute appendicitis [4]. Fecaliths, 
infections, lymphoid hyperplasia, and uncommon tumours 
cause this obstruction. Blockages increase tube pressure, 
which promotes bacterial overgrowth, ischaemia, and 
inflammation in the appendix [5]. Untreated appendix 
inflammation can cause necrosis and perforation, putting 
you at risk for peritonitis and septic shock. Multi-modal 
diagnosis using imaging, laboratory, and clinical tests is 
most accurate. Patients commonly report nausea, 
vomiting, anorexia, low-grade fever, and right lower 
quadrant periumbilical pain (McBurney's point) [6]. 
Laboratory testing often show leukocytosis with 
neutrophilia, and CT scans and ultrasonography can 
confirm the diagnosis. Surgical intervention is necessary to 
treat acute appendicitis. Early appendectomy (within 24 
hours) improves outcomes, complications, and hospital 
stays [7]. However, postponing appendectomy for many 
reasons can increase perforation and related complications. 
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This study examines how delays effect patient outcomes at 
a tertiary care hospital.  
Acute appendicitis treatment has advanced in recent 
decades. Research has focused on non-operative antibiotic 
treatment for uncomplicated cases, even if fast surgery is 
still the best option [8]. Despite these advances, 
appendectomy is still the best option for difficult 
situations. Surgery scheduling is critical to patient 
outcomes since delays increase the risk of complications 
and morbidity. Early surgery reduces appendicitis 
perforation, postoperative infections, and hospital stays, 
according to study [9]. Appendix perforation leaks bacteria 
into the peritoneal cavity, causing localised or generalised 
peritonitis. Complex surgery, longer recovery, and 
prolonged antibiotic therapy result from this syndrome. 
Perforation may need abscess formation, drainage, and 
extended hospital stays [10]. A meta-analysis of 
observational data found that delays over 24 hours increase 
appendicitis rupture risk. Inflammation raises the chance 
of complications, thus timely surgery is essential. Chronic 
inflammation and infection can cause adhesion formation, 
which complicates future surgeries and increases intestinal 
blockage risk [11]. Timely surgery reduces healthcare 
costs. Postponed appendectomy is associated with longer 
hospital stays, greater antibiotic use, ICU hospitalisations, 
and more difficult procedures. Timely surgical 
intervention reduces resource waste and improves 
healthcare efficiency in resource-limited countries like 
India, where hospitals have heavy patient loads [12].  
Delayed appendectomy can cause appendicitis, which 
ruptures and distributes infected material into the 
abdominal cavity. Chronic symptoms, especially after 48 
hours, increase perforation risk [13]. Research suggests 
that early surgery have a perforation rate of 2-10% and 
later surgeries 16-40%. Perforation can cause abscesses, 
peritonitis, and sepsis. Perforated appendicitis patients 
sometimes require invasive surgeries such peritoneal 
lavage and drainage, which can prolong recovery and 
increase complications. Treatment delays may require 
switching from laparoscopic to open surgery, which 
increases risks like longer recovery time, discomfort, and 
surgical site infections [14].  
This study's findings will help hospitals create surgical 
delay-reducing policies. Healthcare administrators can use 
the report's results to improve patient management and 
emergency surgery. The study also emphasises the need 
for streamlined surgical approaches in high-patient-load 
hospitals and may influence national appendectomy 
scheduling guidelines. As with any major surgical 
emergency, acute appendicitis patient outcomes depend on 
prompt management. Postponed surgery raises the risk of 
death and morbidity by increasing perforation, infection, 
and hospitalisation. This study aims to provide evidence-
based insights about surgical delays' effects since region-
specific data, especially from high-volume government 
hospitals in India, is scarce. The findings will help low-
resource healthcare systems manage appendicitis patients 
by identifying risk indicators and assessing results. 
 

MATERIALS AND METHODS 

Study Design: Acute appendicitis patients were the 
subjects of this retrospective cross-sectional investigation 
to investigate the clinical outcomes of deferring 
appendectomy. The researchers used a retrospective 
approach to analyse patient data and compare results for 
early (within 24 hours of hospital arrival) and late surgical 
patients. Cross-sectional studies collect all data points 
within a specific time span, allowing direct comparisons 
across patient groups. 
Study Setting: Patna Medical College & Hospital 
(PMCH), one of Bihar's largest tertiary care facilities, 
hosted the study. PMCH, a government hospital that treats 
many emergency cases, including acute appendicitis, is a 
good place to study surgical delays in high-volume 
hospitals. This study illuminates the practical challenges 
and repercussions of deferring acute appendicitis surgery, 
which is crucial given public healthcare facilities' resource 
shortages and high patient loads. 
Study Duration: The study was conducted over a 12-
month period, from June 2023 to May 2024. This duration 
was selected to ensure an adequate sample size, allowing 
for a robust analysis of clinical outcomes associated with 
both early and delayed appendectomy. Data collection and 
analysis were performed retrospectively by reviewing 
electronic and paper-based medical records of patients 
diagnosed with acute appendicitis within the specified 
timeframe. 
Sample Size: A total of 100 patients diagnosed with acute 
appendicitis were included in the study. The sample size 
was determined based on hospital records, ensuring an 
adequate number of cases to perform meaningful statistical 
analyses. Given the hospital’s high patient inflow, a 
sample of 100 cases provided sufficient statistical power 
to detect differences in complication rates, hospital stay 
duration, and overall post-operative outcomes between 
early and delayed surgery groups. 
Inclusion Criteria 
• Patients diagnosed with acute appendicitis, confirmed 

through clinical evaluation and radiological imaging 
(ultrasound or computed tomography). 

• Patients who underwent surgical intervention 
(appendectomy) as the definitive treatment. 

• Adult and pediatric patients (above 10 years) admitted 
to Patna Medical College & Hospital within the study 
duration. 

Exclusion Criteria 
• Patients with a history of recurrent appendicitis (as 

they may have developed chronic inflammation 
affecting outcomes). 

• Patients with comorbidities that could influence 
surgical outcomes, such as:  
Immunosuppression (e.g., HIV/AIDS, 
chemotherapy, chronic steroid therapy). 
Diabetes mellitus, chronic kidney disease, or other 
systemic illnesses that affect wound healing and 
infection rates. 

• Patients who did not undergo appendectomy due to 
alternative management strategies (e.g., conservative 
antibiotic treatment). 
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Data Collection Methods: Patient data were collected 
retrospectively from hospital medical records, including 
electronic databases and physical case sheets.  
Demographic information (age, gender, socioeconomic 
status). Clinical presentation (symptom duration, severity, 
laboratory findings). Time from hospital admission to 
surgery (classified as early vs. delayed surgery). 
Intraoperative findings (presence of perforation, abscess, 
or gangrene). Postoperative outcomes (complications, 
hospital stay, morbidity, and mortality). 
Statistical Analysis: We analysed all data using 
descriptive and inferential statistics to see how postponed 
surgery affected results. This study employed social 
science statistical software SPSS 26.0. We calculated the 
mean and standard deviation for continuous variables such 
patient age and hospital stay. We used percentages and 
frequencies for gender distribution and complications. A 
chi-square test evaluated categorical variables like early 
vs. delayed patient issue rates. We compared continuous 
variables like hospital stay length using an independent t-
test. If the p-value was less than 0.05, all studies found that 
group differences were unlikely to be random. 
Ethical Considerations: The study was conducted 
following ethical approval from the Institutional Ethics 
Committee of Patna Medical College & Hospital. Patient 
data were anonymized to protect privacy and 
confidentiality. Since the study was retrospective, no direct 
patient involvement or additional procedures were 
required. 

RESULTS  

The two groups were comparable in terms of age, sex, 
BMI, and clinical presentation (p > 0.05 for most 
variables). WBC count was significantly higher in the 
delayed surgery group (p = 0.041), indicating a more 
severe inflammatory response in these patients.(Table1) 
 
Table 2: Distribution of Patients by Timing of Surgery 

Surgery Timing Number of 
Patients (n=100) 

Percentage 
(%) 

Early Surgery 
(<24 hrs) 

50 50% 

Delayed Surgery 
(>24 hrs) 

50 50% 

 
Half of the patients underwent early surgery, while the 
other half had delayed surgery (>24 hours after 
admission). This even distribution allows for an effective 
comparison of outcomes between the two groups. 
 
Comparison of Outcomes 
Perforation (42% vs. 16%) and peritonitis (30% vs. 
8%) were significantly higher in the delayed surgery 
group (p < 0.05). Wound infections and ICU admissions 
were also more frequent in the delayed group, showing a 

direct correlation between surgical delay and poor 
postoperative outcomes. 
 

Table 4: Length of Hospital Stay 
Hospital 
Stay (days) 

Early 
Surgery 
(n=50) 

Delayed 
Surgery 
(n=50) 

p-
value 

Mean ± SD 4.3 ± 1.5 7.1 ± 2.4 0.001* 
 
Patients in the delayed surgery group stayed 
significantly longer (7.1 vs. 4.3 days, p = 0.001). The 
extended hospital stay reflects the higher incidence of 
complications in delayed surgery cases. 
 

Table 5: Mortality and Morbidity 
Outcome Early 

Surgery 
(n=50) 

Delayed 
Surgery 
(n=50) 

p-
value 

Morbidity (%) 6 (12%) 18 (36%) 0.003* 
Mortality (%) 0 (0%) 3 (6%) 0.078 

Morbidity rates (i.e., major post-op complications) were 
significantly higher in delayed surgery patients (36% vs. 
12%, p = 0.003). Mortality was observed in 6% of 
delayed cases, though statistical significance was 
borderline (p = 0.078). 

DISCUSSION 

Interpretation of Key Findings: This study shows how 
deferring acute appendicitis surgery dramatically impacts 
clinical outcomes. According to the data, postponing 
surgery can cause perforation, peritonitis, and wound 
infection. Since appendiceal perforation (42% vs. 16%) 
and peritonitis (30% vs. 8%) were considerably higher in 
patients who had surgery more than 24 hours after the 
original procedure, extended inflammation appeared to 
worsen disease progression. Postponed surgery was also 
related with a lengthier hospital stay (7.1 days on average) 
than earlier surgery (4.3 days). These findings emphasise 
the importance of timely surgical treatment in acute 
appendicitis to minimise significant complications and 
reduce healthcare system pressure. The most concerning 
finding was that postponed procedures increased 
morbidity (36% vs. 12%). Because appendiceal 
inflammation affects systemic reactions, prolonged 
inflammation increases the risk of poor surgical outcomes. 
Short sample number may explain why delayed case 
fatality rate was not statistically significant at 6%. The 
broader evidence links delayed appendectomy in acute 
appendicitis to worse prognoses. However, observable 
patterns corroborate this. The group that had surgery later 
required intensive care unit admission (12% vs. 2%), 
supporting the hypothesis that timely surgery reduces 
appendix complications. 
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Table 1: Baseline Characteristics 
Variable Early Surgery (n=50) Delayed Surgery (n=50) p-value 

Age (Mean ± SD) 28.6 ± 9.2 30.4 ± 10.1 0.315 
Male (%) 32 (64%) 35 (70%) 0.534 

Female (%) 18 (36%) 15 (30%) 0.534 
BMI (Mean ± SD) 23.1 ± 2.8 24.3 ± 3.1 0.172 

Fever (%) 15 (30%) 22 (44%) 0.186 
Nausea/Vomiting (%) 30 (60%) 34 (68%) 0.408 

Abdominal Tenderness (%) 50 (100%) 50 (100%) - 
WBC Count (x10³/µL) 12.3 ± 2.6 14.1 ± 3.2 0.041* 

 
Table 3: Complication Rates 

Complications Early Surgery (n=50) Delayed Surgery (n=50) p-value 
Perforation (%) 8 (16%) 21 (42%) 0.005* 
Peritonitis (%) 4 (8%) 15 (30%) 0.002* 

Wound Infection (%) 5 (10%) 12 (24%) 0.045* 
ICU Admission (%) 1 (2%) 6 (12%) 0.048* 

Comparison with Existing Literature: This study 
confirms past results that deferring acute appendicitis 
surgery is harmful. Multiple large-scale studies show that 
delaying intervention increases the likelihood of 
complications, including perforation and sepsis. [15] 
Found that perforation increases considerably after 24 
hours, resulting in longer hospital stays and higher 
morbidity. [16] Thorough review found that surgical 
delays increase post-operative infections and recovery 
time. However, research has inconsistent findings. [17] 
Found no increase in complications with a 24-48-hour 
delay compared to immediate surgery. The authors 
suggested that a delay in stabilising individuals with 
systemic symptoms could improve preoperative 
optimisation. While this is intriguing, our findings 
supports the growing body of evidence showing delays 
longer than 24 hours dramatically increase the risk of 
perforation and peritonitis. Variations in surgical urgency 
requirements, patient groups, and healthcare environments 
may explain these uneven outcomes. International 
standards like the World Society of Emergency Surgery 
recommend appendectomy within 24 hours of diagnosis to 
reduce complications. Our findings support strategies that 
encourage early surgery to avoid problems.  
Possible Explanations for Findings: Postponing acute 
appendicitis surgery harms results due to physiological and 
pathological factors. Appendicitis progresses from 
inflammation to necrosis, perforation, and peritonitis if 
untreated. Delaying surgery raises the danger of bacterial 
proliferation in the inflamed appendix, which can lead to 
pus and tissue necrosis. Bacteria induce systemic 
inflammation, which raises perforation and sepsis risk. 
Delays in therapy induce an immune reaction that damages 
tissues, inhibits healing, and increases wound infections. 
Also consider how chronic inflammation affects adjacent 
tissue architecture. As length rises, the appendix gets more 
sensitive, making operation more difficult. This increases 
tissue damage during surgery, increasing the risk of 
infection and abscess. Local oedema and adhesions from 
prolonged inflammation might make laparoscopic 
treatments harder or necessitate open surgery, which 

lengthens recovery. Due to the severity of their conditions, 
surgery delays may require longer hospital time. 
Perforated appendicitis requires long-term antibiotics, 
post-operative monitoring, and, rarely, abscess draining. 
These variables raise hospital costs and resource use, 
emphasising the necessity for early surgical intervention. 
Strengths of the Study: Many strengths make the study's 
results more reliable. We have excellent statistical power 
to investigate the effects of surgical delay on clinical 
outcomes because our sample size is large (100 
individuals). Second, running the research in a high-
burden tertiary care institution ensured a heterogeneous 
patient sample reflecting real-world clinical settings. This 
allows the findings to be applied to other healthcare 
systems with lower resources, where surgical delays are 
more common. Retrospective cross-sectional design 
captured preoperative, intraoperative, and postoperative 
clinical data. We performed t-tests and chi-square analyses 
to verify the comparisons between early and delayed 
surgery groups. Adding outcome variables like 
complication rates and hospital stay length improves the 
study's findings. 
Limitations: In addition to its benefits, this study includes 
some downsides. The retrospective study's main drawback 
is that it may include missing or partial data. Quality of 
medical records may have affected results. Due to its 
strong regulation, prospective research data is less biassed. 
Another limitation of the single-center design is that the 
findings are not generalisable. Due to changes in patient 
demographics, surgical methods, and healthcare systems, 
the study's findings on delayed appendectomy in tertiary 
care may not apply to other hospitals. Multi-center study 
would assist confirm these findings across healthcare 
settings. We tried to control for surgeon expertise, 
preoperative stabilisation, and antibiotic treatment 
discrepancies, but they may have affected results. More 
extensive investigation on these aspects can help explain 
surgical delay's impact. 
Implications for Clinical Practice: This work is highly 
relevant to acute appendicitis treatment. The link between 
postponed surgery and more issues is strong enough for 
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hospitals to cut surgery wait times. Making appendicitis 
cases a priority when scheduling procedures, expediting 
emergency room processes, and utilising standardised 
clinical pathways to promote early detection are examples. 
Hospitals must prioritise early surgical consultation and 
intervention in their policies. Delays sometimes result 
from diagnosis ambiguity or operating room availability. 
Appendicitis fast-track techniques would improve patient 
outcomes and wait times, especially in low-resource 
settings. Emergency physicians and surgeons should 
receive better appendicitis diagnosis and treatment training 
to encourage rapid intervention. Another consideration is 
patient education. Late hospital presentation often delays 
surgery since individuals don't treat their symptoms. 
Public health initiatives should raise awareness of acute 
appendicitis and the importance of prompt medical 
treatment to reduce delayed presentations. 
Future Research Directions: Although this study offers 
helpful information, other studies are required to confirm 
the effects of surgical postponements in appendicitis 
treatment. The results would be more convincing from 
prospective studies if they used bigger samples and 
involved more centres. Research of this kind might also 
look at other factors, such as how preoperative antibiotic 
treatment affects results and the relative merits of 
laparoscopic versus open appendectomy as surgical 
approaches. Healthcare policymakers could also benefit 
from studies comparing the costs of early appendectomy 
to those of delayed operation. Strategies to reduce surgical 
delays could be better implemented if the financial burden 
of longer hospital stays and more complications could be 
better understood. The impact of new diagnostic tools on 
the timeliness of surgical procedures is another potential 
topic for further study. Possible future developments that 
might improve early diagnosis and simplify surgical 
decision-making include point-of-care ultrasound, 
biomarker-based diagnostics, and decision-support 
systems driven by artificial intelligence. Improving patient 
outcomes should prioritise research into the integration of 
new technologies into clinical practice to reduce delays. 

CONCLUSION 

This study shows how deferring surgery affects acute 
appendicitis patients' clinical outcomes. According to the 
data, postponing surgery can cause perforation, peritonitis, 
and wound infections. Hospital stays after surgical delays 
affected healthcare costs and resource use. Delays in 
surgery increase morbidity, therefore timely management 
is essential for patient prognosis. These findings emphasise 
the clinical urgency of acute appendicitis diagnosis and 
treatment. Prompt surgical management reduces risks, 
speeds healing, reduces healthcare system pressure, and 
improves patient outcomes. Due to the risks of surgical 
delays, hospitals must speed up diagnostic and surgical 
procedures. Healthcare facilities should prioritise 
developing uniform diagnostic and treatment methods for 
early diagnosis and intervention to address these issues. 
We can dramatically reduce surgical wait times by 
adopting fast-track appendicitis routes, improving 
operating room access, and streamlining emergency care 

workflows. Improved triage and public education on 
appendicitis symptoms can also minimise wait times, 
especially in low-resource settings. This study emphasises 
the need for appendix surgery. The findings highlight the 
risks of postponed surgery and offer practical 
improvements for emergency surgical practices. Further 
study into cost-effective methods, multi-center studies, 
and technology will improve patient outcomes and 
appendix care. 
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