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ABSTRACT 
Aims: To determine the frequency and causes of delayed appendectomy also examine the outcomes associated 

with delayed appendectomy in patients presented with acute appendicitis. 
Study Design: Retrospective/Observational 
Place and Duration of Study: Ghulam Muhammad Mahar Medical College Hospital, Sukkur from 1st January 

2017 to 31st December 2019. 
Methodology: Two hundred and ninety patients of both gender presented with acute appendicitis with ages 18 to 

45 years were included in the study. Patients detailed demographic including age, sex, body mass index and 
complete blood count were recorded after taking written consent. All patients had gone through appendectomy 
under general anaesthesia. Frequency of delay in appendectomy and its causes were recorded. Patients received 
appendectomies after 12 hours of symptoms onset were considered as delayed. Outcomes such as hospital stay, 
wound infection, and perforation were examined. 
Results: There were 182 (62.75%) male while females were 108 (37.24%) with mean age 32.48±4.62 years. 

Mean BMI was 25.24±2.04 kg/m2. Delayed appendectomy was found in 72 (24.83%) patients. Misdiagnosed was 
the commonest cause of delay appendectomy found in 34 (47.22%) patients followed by afraid of operation in 20 
(27.78%) and self medication in 13 (18.06%) patients. Patients with delayed appendectomies had higher 
perforation rate as compared to patients with no delay [24 (33.33%) vs 22 (10.09%)] p-value <0.05. Hospital stay 
was lower in patients received appendectomy within 12 hours as compared to delayed (1.89±1.03 days vs 
2.76±1.44 days) p-value <0.05.Wound infection in delayed appendectomies found in 5 (6.94%) while in not 
delayed patients it was found in 4 (1.83%) patients the difference was not statistically significant.  
Conclusion: Frequency of delayed appendectomy was high and misdiagnosed was the commonest cause of 

delayed appendectomy. Delayed appendectomy was significantly associated with perforation and longer hospital 
stay. 
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INTRODUCTION 
The most common non-elective procedure performed by 
general surgeons is an appendectomy for acute 
appendicitis.1 In general, an appendectomy has been 
approved within a few hours of diagnosis and a delay in the 
operation will result in an increase in morbidity.2,3 The gold 
standard treatment for acute appendicitis is called 
immediate appendectomy. Delays in diagnosis and care 
are generally believed to lead significantly to an increased 
incidence of perforated appendicitis, which raises morbidity 
in patients.4 

 Delays in diagnosis and surgery can lead to increased 
morbidity and death. In patients of older age groups the 
mortality rate is more than 20%, leading to delays in 
diagnosis, hospitalization and deferred treatment.5 In this 
age group, the heavy occurrence of co-morbidities and a 
large variety of variations contribute.6 There are many 
causes of delayed diagnosis and maladministration, 
including household delays, local physicians, quacks, 
homoeopathic patients and health care providers. Complex 
appendicitis can result in mortality, long-term residency and 
financial burden. Differential diagnosis of acute 
appendicitis, such as urinary tract infections, inflammatory 
pelvic diseases, ovarian cysts and gastroenteritis are other 
causes which are responsible for delays.7 There is also 
concern about unspecific pain and patient delay.8 

 We conducted present study with aimed to determine 
the frequency and causes of delayed appendectomy and 
its effects on postoperative outcomes. 
 

MATERIALS AND METHODS 
This study was conducted at Ghulam Muhammad Mahar 
Medical College Hospital, Sukkur from 1st January 2017 to 
31st December 2019.A total of 290of both gender presented 
with acute appendicitis with ages 18 to 45 years were 
included in the study. Patients detailed demographic 
including age, sex, body mass index and complete blood 
count were recorded after taking written consent. Pregnant 
women, patients with gangrenous appendicitis, and those 
with no consent were excluded. All patients received 
appendectomy under general anaesthesia. Frequency of 
delay in appendectomy and its causes were recorded. 
Patients received appendectomies after 12 hours of 
symptoms onset were considered as delayed. Outcomes 
such as hospital stay, wound infection, and perforation 
were examined. Data was analyzed by SPSS 24.0. Chi-
square test was applied to compare the outcomes between 
delayed and not delayed appendectomies patients and 
P<0.05 was considered as significant. 
 

RESULTS 
There were 182 (62.75%) male while females were 108 
(37.24%) with mean age 32.48±4.62 years. Mean BMI was 
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25.24±2.04 kg/m2. 170 (58.62%) patients received 
laparoscopic procedure while 110 (41.38%) received open 
method (Table 1). Delayed appendectomy was found in 72 
(24.83%) patients. Misdiagnosed by medical practitioner 
was the commonest cause of delay appendectomy found in 
34 (47.22%) patients followed by afraid of operation in 20 
(27.78%), self medication in 13 (18.06%) patients, and 
quacks medication in 7 (9.72%) patients (Table 2). 
 Patients with delayed appendectomies had higher 
perforation rate as compared to patients with no delay [24 
(33.33%) vs 22 (10.09%)] p-value <0.05. Hospital stay was 
lower in patients received appendectomy within 12 hours 
as compared to delayed (1.89±1.03 days vs 2.76±1.44 
days and P value <0.05. Wound infection in delayed 
appendectomies found in 5 (6.94%) while in not delayed 
patients it was found in 4 (1.83%) patients the difference 
was not statistically significant (Table 3). 
 
Table 1: Demographic information of the patients 

Variable No. % 

Mean age (years) 32.48±4.62 - 

Mean BMI (kg/m2) 25.24±2.04 - 

Gender 

Male 182 62.75 

Female 108 37.24 

Type of appendectomy 

Laparoscopic 170 58.62 

Open 110 41.38 

 
Table 2: Frequency and causes of delayed appendectomy 

Variable No. % 

Delayed appendectomy 

Yes 72 24.83 

No 218 75.17 

Causes of delayed (n=72) 

Misdiagnosed 34 47.22 

Afraid of operation 20 27.78 

Self medication 13 18.06 

Quacks 7 9.72 

 
Table 3: Comparison of outcomes between delayed appendectomy 
and not delayed appendectomy 

Variable Delayed Not Delayed 
P-
value 

Perforation 24 (33.33%)  22 (10.09%) 0.034 

Hospital stay (days) 2.76±1.44  1.89±1.03  0.02 

Complications 

Wound Infection 3 (4.16%) 4 (1.83%) 0.24 

Appendicular 
abscess 4 (5.56%) 1 (0.46%) 0.07 

 

DISCUSSION 
Appendectomy has still been the most common non-
elective surgical procedure performed by general 
surgeons.7 It is usually prepared at the time of diagnosis as 
appendicitis and done within hours to prevent the 
progression of inflammation. However, the quality of 
antibiotics is improved in the last few decades and interval 
appendectomy is shown better outcomes than early 
operation. In a recent study, peri-appendiceal abscess in 
selected cases could be managed by nonsurgical treatment 
without interval appendectomy.9 In the present study, we 
found that majority of patients 62.75% were males while 

females were 37.25% with average age 35 years. These 
results were comparable to some previous studies.10,11 
 In present study delayed appendectomy was found in 
24.83% patients who presented 12-48 hours after 
symptoms on set. We found that among patients with 
delayed presentation the most common cause was 
misdiagnosed by medical practitioner, local doctors found 
in 34 (47.22%) patients followed by afraid of operation in 20 
(27.78%), self medication in 13 (18.06%) patients, and 
quacks medication in 7 (9.72%) patients. A study 
conducted by Khan et al12 reported that among 115 
delayed presented patients the most frequent cause was 
quacks in 32.17% followed by misdiagnosed by physician 
in 26.08%, refusal of surgery in 13.04% and self medication 
found in 13.04% patients. Ingraham et al13 reported in their 
study that 15.1% patients underwent appendectomy more 
than 12 hours. 
 A study conducted by Khadim et al14 demonstrated 
that 21% of appendectomies patients show delayed 
management despite more than 48 hours. In their study 
delay diagnosis was found in 68% patients and patient 
behaviours were most frequent causes in delayed 
appendectomies. 
 In our study delay in the appendectomy has shown 
significant impact on favourable outcomes (p value ˂0.05) 
which is comparable with some studies that supported that 
the outcomes of immediate or prompt appendectomy were 
better than the outcomes of immediate or prompt 
appendectomy were better than those of delayed 
appendectomy produced more postoperative 
complication.15 On the other hand, Abou-Nukta et al16 
suggested that there was no significant difference of 
outcomes between early and delayed appendectomy. The 
present study demonstrates that patients with delayed 
appendectomies had higher perforation rate as compared 
to patients with no delay [24 (33.33%) vs 22 (10.09%)] p-
value <0.05. Hospital stay was lower in patients received 
appendectomy within 12 hours as compared to delayed 
(1.89±1.03 days vs 2.76±1.44 days) p-value <0.05. Wound 
infection in delayed appendectomies found in 5 (6.94%) 
while in not delayed patients it was found in 4 (1.83%) 
patients the difference was not statistically significant. A 
meta-analysis study done by Li et al17 demonstrated that no 
significant difference was observed regarding incidence of 
complicated appendicitis between delayed and early 
appendectomy group. Another study by Lee et al18 reported 
that overall elapsed time from onset of symptoms to 
surgery was positively associated with advanced 
pathology, increased number of complications, and 
prolonged hospital stay. 
 

CONCLUSION 
The frequency of delayed appendectomy was high and 
misdiagnosed was the commonest cause of delayed 
appendectomy. Delayed appendectomy was significantly 
associated with perforation and longer hospital stay. 
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