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Abstract

Perforated appendicitis remains a significant surgical emergency in developing countries. Understanding its clinical
profile and outcomes is crucial for improving management in resource-limited settings like Bangladesh. A cross-
sectional, descriptive study was conducted in the Department of Surgery, Mymensingh Medical College Hospital,
Mymensingh, Bangladesh, between October 2013 and March 2014, to analyze the clinical presentation, management,
and outcomes of perforated appendicitis in a tertiary hospital. Our study included 100 intraoperatively confirmed
perforated appendicitis cases among 759 acute appendicitis admissions. Data on demographics, clinical features,
management, and outcomes were analyzed. Perforation rates were highest in children <15 years (39%) and low-income
groups (32%). All patients presented with abdominal pain (74% migratory) and fever (67%), with 82% showing
leukocytosis. Delayed presentation (>3 days) occurred in 85% of cases. All patients received IV antibiotics (95%
metronidazole, 75% ceftriaxone), and 98% underwent appendectomy. Postoperative complications included wound
infection (25%) and intra-abdominal abscess (10%). Mean hospital stay was prolonged (45% required 8-10 days of
hospitalization). Delayed presentation significantly contributed to perforation rates. Despite complications, prompt
surgery and antibiotics yielded favorable outcomes, underscoring the importance of early intervention strategies in
resource-limited settings.
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Introduction

Acute appendicitis remains the most common to atypical presentations and diagnostic chaIIenges.8

abdominal surgical emergency worldwide, with Clinical diagnosis remains challenging, as only 50-70

perforated appendicitis representing its most severe

. . 1 . . .
complication.” The global incidence of appendiceal 1. *Dr. Ryhan Islam, Resident Surgeon, Department of

perforation varies significantly, ranging from 16% in Surgery, Jamalpur Medical College, Jamalpur,

developed nations to 30-50% in developing countries
like Bangladesh.>® This disparity highlights critical
healthcare access issues and underscores the need
for improved management protocols in resource-
limited settings. The pathophysiology of perforated
appendicitis involves progressive luminal obstruction,
typically by fecaliths (30-40% of cases) or lymphoid
hyperplasia, leading to increased intraluminal
pressure, vascular compromise, and eventual wall
necrosis.>® Delayed presentation remains the most
significant risk factor for perforation, with studies
showing 85% of perforations occur when treatment is
delayed >48 hours from symptom onset.” Pediatric
and elderly populations are particularly vulnerable,

demonstrating 3-5 times higher perforation rates due
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percent of patients present with classic migratory
pain, fever, and right iliac fossa tenderness.’
Laboratory markers like leukocytosis (>11x10°L)
show 82-85% sensitivity but poor specificity (45-
50%)."°

ultrasonography, demonstrate variable accuracy (72-

Imaging modalities, particularly

78% sensitivity) in detecting perforation signs like
peri-appendiceal fluid or abscess formation.™
Management controversies persist regarding optimal
antibiotic regimens and surgical timing. Current
evidence supports broad-spectrum  antibiotics
covering Gram-negative and anaerobic organisms,

with ceftriaxone-metronidazole combinations

achieving 85-90% efficacy.™

Surgical intervention
remains definitive, though the optimal approach (open
vs laparoscopic) continues to be debated in

perforated cases'®

In Bangladesh, where 60% of the population lacks
immediate surgical access, these challenges are
magnified, resulting in prolonged hospital stays (8-10
days) and complication rates (25-30%) exceeding
global benchmarks.®>* This study evaluates the
management and outcomes of perforated
appendicitis at a tertiary Bangladeshi hospital, aiming
to identify modifiable factors influencing perforation
rates and postoperative outcomes. Our findings may
inform context-specific protocols to reduce morbidity

in resource-constrained environments.

Methods

This descriptive, cross-sectional study was conducted
in the Department of Surgery, Mymensingh Medical
College Hospital, Mymensingh, Bangladesh, from
October 2013 to March 2014. Among 759 patients
admitted with acute appendicitis, 100 consecutive
cases of intraoperatively confirmed perforated
appendicitis were enrolled through purposive

sampling.

Inclusion criteria: Patients were included if they had:
(1) clinical suspicion of perforated appendicitis
confirmed during laparotomy, (2) underwent operative
management, and (3) an age of >5 years. Cases with
incomplete medical records or those managed

conservatively were excluded.

Exclusion criteria: We excluded: (1) conservatively
managed cases, (2) patients with other abdominal
pathologies discovered during surgery, (3) elective
appendectomies, and (4) cases where alternative

diagnoses were found intraoperatively.

All patients underwent emergency appendectomy
after clinical, laboratory (TLC, neutrophil count), and
ultrasonographic evaluation. Intraoperative findings,
including peritoneal contamination and appendix
position, were documented. Postoperatively, patients
received IV  antibiotics (metronidazole and
ceftriaxone) and were monitored for complications.

Data on demographics, clinical presentation,
management, and outcomes was collected using
structured patient data sheet. Statistical analysis was
performed using SPSS 16.0 for Windows, Data was
presented as frequency and percentage. Chi-square
test was applied for comparison. A p-value <0.05 was

considered statistically significant.

The study was approved by the Institutional Review
Board of Mymensingh Medical College, Mymensingh,
Bangladesh.

Results

During the six-month study period, a total of 759
patients were admitted with acute appendicitis.
Among them, 100(13.2%) had perforated appendicitis
confirmed during surgery. The highest proportion of
perforations occurred in November (n=22), while

March showed the highest perforation rate (18% of
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monthly admissions) (Fig. 1). Demographic analysis
revealed that 39% of perforations occurred in patients
aged <15 years, followed by 32% in the 16—30-year
age group (Table-l). Male predominance was
observed (56% male vs. 44%

peri-appendiceal

female).
Ultrasonography detected
collections in 10% and abscesses in 8% of cases
(Fig. 2). All patients received intravenous antibiotics
(95% metronidazole, 75% ceftriaxone) for a mean
duration of 4.3 days (Table-Il). Delayed presentation
(>72 hours from symptom onset) was the most
significant risk factor (85% of perforations) (Fig. 3).
Surgical management included appendectomy in
98% of cases, with 92% receiving peritoneal lavage
(Table-Ill). Postoperative complications occurred in
63% of patients, including wound infections (25%),
intra-abdominal abscesses (10%), and paralytic ileus
(8%) (Fig. 4). The mean hospital stay was 8.2+2.4
days, with 45% requiring 8-10 days of hospitalization.
Three patients (3%) required ICU admission but
recovered completely (Table-1V). Overall, mortality
rate was 1%, with one death attributed to septic
shock in a patient presenting after 7 days of

symptoms.
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Fig. 1: Incidence of acute appendicitis and perforated

appendicitis (n= 100)
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Table-I: Frequency of perforation according to age
(n=100)

Appendicitis

Acute Perforated

Age group > ) > )
(in years) 2 E 2 3
o c @ c

3 [0) =) )

| S| B ¢

L [l L o

<15 80 10.55 39 39
16-30 518 68.25 32 32
31-40 110 14.49 11 11

41-50 38 5.01 7 7

> 50 13 1.70 11 11
Total 759 100 100 100

B Normal M Peri appendicular collection ™ Appendicular abscess M Not done

Fig. 2: Ultrasonogram findings of abdomen (n=100)

Table-Il: Use of intravenous antibiotics (n=100)

Antibiotics Frequency | Percentage
Inj. Metronidazole 95 95
Inj. Ceftriaxone 75 75
Inj. Ciprofloxacin 30 30
Inj. Amikacin 15 15
Inj. Gentamicin 5 5
Inj. Cefuroxime 3 3
Duration of use of intravenous antibiotics
2-3 days 10 10
3-5 days 74 74
> 5 days 16 16
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Fig. 3: Delay between the onset of pain and the time
of surgery (n=100)

Table-lll: Operative procedures (n=100)

Type of procedure Frequency | Percentage
Appendicectomy 98 98
Peritoneal lavage with normal saline

Local 92 92
Generalized 8 8
Laparotomy procedure

paramedian nesion | % 69
Midline incision 11 11
Drain used 92 92
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Fig. 4: Postoperative complications (n=100)
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Table-1V: ICU admission and duration of hospital stay
(n=100)

Variables Frequency Percentage

ICU Admission 3 3

Duration of hospital stay

6-8 days 40 40

8-10 days 45 45

>10 days 15 15
Discussion

Our study provides important insights into the
management and outcomes of perforated
appendicitis in a tertiary care hospital in Bangladesh,
with findings that both corroborate and contrast with
existing literature. The 13.2% perforation rate we
observed is notably higher than the 5-10% reported in
developed nations.* However, it was consistent with
rates from similar low-resource settings."> This
disparity likely reflects multiple factors, including
delayed presentation, which was evident in our study
where 85% of perforated cases presented more than
72 hours after symptom onset, compared to just 30-
40% in high-income countries.™® The particularly high
perforation rates among children <15 years (39%)
and low-income groups (32%) highlight vulnerable
populations that face significant barriers to timely
healthcare access.”” The demographic patterns in our
study reveal important epidemiological trends. The
male predominance (56%) aligns with global patterns
of appendicitis,18 though our observed male-to-female
ratio of 1.5:1 is slightly lower than the 1.7:1 ratio
reported in recent meta-analyses.19 This variation
may reflect regional differences in healthcare-seeking
behavior or possibly biological factors warranting
further investigation. The clinical presentation in our
cohort largely matched classical descriptions, with
74% showing migratory pain and all cases

demonstrating right iliac fossa tenderness.”® The 67%
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incidence of fever corresponds with other series of
perforated appendicitis,”* though notably 33% of our
patients were afebrile at presentation, emphasizing
that absence of fever cannot reliably exclude
perforation.?” Our diagnostic findings have important
implications for clinical practice in resource-limited
settings. The 82% rate of leukocytosis aligns well with
the reported 75-85% sensitivity of this marker for
perforated cases.”® However, the limited sensitivity of
ultrasonography (only identifying direct signs of
perforation in 18% of cases) confirms its well-
documented operator-dependent nature.”* These
results strongly support the continued reliance on
clinical judgment alongside available investigations,
particularly in settings where advanced imaging
modalities like CT scans are not routinely available.?®
The management approach in our study reflects
current best practices for perforated appendicitis
while adapting to resource constraints. Our antibiotic
regimen of metronidazole (95% of cases) and
ceftriaxone (75%) aligns with guidelines
recommending coverage for both anaerobic and
gram-negative organisms.26 The 98% rate of surgical
intervention with appendectomy is consistent with
global standards, though the predominance of open
procedures (89% via lower right paramedian incision)
reflects the limited laparoscopic capabilities in many
resource-constrained settings.27 The frequent use of
peritoneal lavage (92%) and surgical drains (92%)
represents a more cautious approach than some
Western centers advocate, but may be justified given
the delayed presentations and higher contamination
risks in our population.”® The postoperative
complication profile in our series warrants careful
analysis. The 25% wound infection rate is higher than
the 10-15% reported in high-income settings,29 but
comparable to other studies from similar

environments.*® This likely reflects multiple factors,
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including delayed presentation, nutritional status, and
environmental conditions in the hospital. The 10%
rate of intra-abdominal abscess is similarly elevated
compared to high-resource settings (typically 3-5%),
but consistent with other reports from developing
countries.**** The 8% incidence of prolonged
paralytic ileus may relate to both the severity of
peritoneal contamination and postoperative pain

management strategies.>

This study has several limitations. Purposive
sampling may introduce selection bias; the cross-
sectional design limits causal inference. Our sample
size may be inadequate and 6-month duration
prevents long-term assessment. Being a single-
centere study, results may not reflect nationwide
patterns. These constraints warrant cautious

interpretation of findings.

Conclusion

Our study highlights that delayed presentation
remains the primary risk factor for perforated
appendicitis in Bangladesh, particularly affecting
pediatric and low-income populations. Despite
resource constraints, prompt surgical intervention and
appropriate antibiotic therapy achieved favorable
outcomes, though complication rates remained
significant. These findings underscore the need for
public health initiatives to improve early diagnosis and
access to emergency surgical care in resource-limited
settings to reduce perforation-related morbidity.
Standardized management protocols could further
optimize outcomes. To reduce perforation rates,
public awareness campaigns should emphasize early
symptom recognition. Hospitals should implement
standardized appendicitis management protocols and
improve emergency surgical capacity. Future

multicenter studies with larger samples are needed to
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validate these findings. Training on ultrasound
diagnostics should be enhanced to improve

preoperative accuracy.
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