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Background: Acute appendicitis is the most common cause of acute abdomen surgery. Despite its 
commonness and the abundance of literature on the subject, its diagnosis remains challenging. 
Delay in intervention results in complications of the process leading to increased morbidity and 
mortality.
Methodology: An observational prospective cohort study was conducted, and all patients who 
had undergone appendectomy for a clinical diagnosis of appendicitis were included in the study. 
Data were analysed using Statistical Package for Social Sciences (SPSS) version 23.
Results: Half of the study participants were in the age range of 18–25 years with male preponder-
ance (63.9%). The mean duration of symptoms was 51.3 hours. The most common presenting 
symptom was abdominal pain (98.2%), while right lower quadrant tenderness was the most 
common sign (93.4%). Abdominal ultrasound was done in 81% of the study population with a 
sensitivity and specificity of 95.7% and 33.3%, respectively. Three-quarters (74.4%) of the patients 
had uncomplicated appendicitis, while 1.8% had a grossly normal appendix. None of the appen-
dectomy specimens were sent for pathology. The mean hospital stay was 3.2 days. The morbidity 
and mortality rate were 3.8% and 0.4%, respectively.
Conclusion: Acute appendicitis was the most common emergency surgical procedure in the 
study period. Abdominal ultrasound was used in the majority of the patients as supplemen-
tary imaging for the diagnosis of acute appendicitis. Uncomplicated appendicitis took the 
major share of the intraoperative finding leading to acceptable morbidity and mortality rates.
Keywords: acute appendicitis, simple appendicitis, complicated appendicitis, morbidity, 
mortality

Introduction
Acute appendicitis is the most common cause of acute abdomen surgery with an 
incidence of 86.2–106 per 100,000 population.1 Once thought to be a disease of 
Western countries, its incidence is on the rise in the developing world.2 For 
instance, a recent global review showed that in the 21st century the incidence of 
acute appendicitis has increased in some of the newly industrialized countries in 
Asia, SouthAmerica, and the Middle East.3 Although population-based data are 
lacking in Ethiopia, appendectomy was reported as the most common emergency 
surgical procedure in several facility-based reports.4–8

The diagnosis of acute appendicitis remains challengingand it was shown that 
on a population level, diagnosis of appendicitis has not improved with the avail-
ability of advanced diagnostic testing.9,10 Hence, some authors still follow the 
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classic teaching that recommends the diagnosis of acute 
appendicitis to be guided by clinical parameters.11,12 

Supplementary imaging modalities should be considered 
in cases of atypical presentation, children and females of 
reproductive age since clinical evaluation only may not be 
adequate to differentiate acute appendicitis from other 
abdominopelvic pathologies in these groups of patients.

Although conservative management is described to be 
effective in some centers, the gold standard management 
for acute appendicitis remains appendectomy.13,14 Open 
appendectomy has largely been replaced by laparoscopic 
appendectomyin many institutions in middle- and high- 
income countries. As an institution in a low-income coun-
try, our hospital has no facility for laparoscopic appendect-
omy and hence all procedures included in this study were 
open procedures.

The complications associated with acute appendicitis 
have been shown to be increased in cases of delayed 
presentation, elderly patients and intraoperative finding of 
complicated appendicitis.15–18 The overall complication 
rate post appendectomy is estimated to be 8.2–31.4%. In 
a report by the Lancet, the mortality rate was found to be 
higher in low-income and middle-income countries (1– 
4%) compared with developed countries (0.09–0.24%), 
reflecting the impact of health-care development on the 
outcome.19

This study aimed to determine the pattern of acute 
appendicitis in a referral hospital in Addis Ababa in 
terms of socio-demographic data, clinical presentation, 
diagnostic modalities and outcome. To our knowledge 
there is no prospective cohort study done in Ethiopia on 
this subject.

Materials and Methods
Study Setting
This study was conducted in Menelik II Referral Hospital 
which is located in Addis Ababa. This hospital was the 
first public hospital in Ethiopia and was established by 
Emperor Menelik the second in 1910. The hospital serves 
many patients from the capital city and surrounding towns. 
It also serves as a teaching hospital as its surgical depart-
ment is affiliated with Tikur Anbessa Specialized Hospital 
of Addis Ababa University.

Study Design and Participants
A prospective observational study was conducted and 
patients were followed from the time of evaluation at the 

adult emergency department to the day of discharge from 
the hospital. Inclusion criteria were all adult patients aged 
18 years and above who were operated on for the impres-
sion of acute appendicitis, while pediatric patients were 
excluded from the study.

Data Collection Instruments and 
Procedures
Data were collected by trained surgical residents using a 
questionnaire developed for the purpose of this study after 
they received a day of training. Informed written consent 
was obtained from all individual participants included in 
the present study. This study was conducted in accordance 
with the ethical standards of the institution and with the 
1964 Declaration of Helsinki and its later amendments. 
Ethical clearance was also obtained from the research and 
ethical board of College of Health Sciences of Addis 
Ababa University.

Clinical Patient Evaluation Parameters
Patients were initially evaluated at the adult emergency 
department by trained surgical residents using several pre- 
defined clinical parameters including history and physical 
examination. Physical examination consists of measure-
ment of the vital signs (temperature, blood pressure, 
pulse rate and respiratory rate) and abdominal 
examination.

Normal vital signs were defined as follows: tempera-
ture: morning temperature of <37.2°C or afternoon tem-
perature of <37.7°C, axillary; blood pressure systolic 
90–130 mmHg and diastolic 60–85 mmHg, pulse rate 
60–100 beats per minute, respiratory rate 14–22 breaths 
per minute.20,21 Abdominal examination findings which 
were looked for were direct and rebound tenderness, 
guarding and palpable right lower quadrant mass.

Blood Work Up
Complete blood count was done in all patients to look for 
leucocytosis which was defined as a white cell count of 
>10,000/mL and left shift was considered if neutrophil 
percentage was > 70% as defined by Alvarado.22

Abdominal Ultrasound
Ultrasound parameters used for the diagnosis of acute 
appendicitis were the presence of oedematous appendiceal 
wall measuring > 6 mm, aperistaltic appendix, non-com-
pressible appendix, appendiceal fat stranding, the presence 
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of right lower quadrant free fluid, sonography tenderness 
at McBurney’s point and visualization of appendicolith. 
Except for the visualization of appendicolith which was 
considered definitive, the presence of only one parameter 
constituted probable acute appendicitis while the presence 
of two or more parameters was considered definite acute 
appendicitis. In the absence of all the above parameters 
and without other alternative diagnosis, a normal or unre-
markable finding was reported.

Intraoperative Assessment
The appendix was grossly evaluated by the surgeon intrao-
peratively. The parameters used were as follows: the pre-
sence of erythema, size of the appendix, characteristics of 
the wall of the appendix, i.e. whether it is oedematous, 
compressible, any greyish or dark discolouration, fragility, 
presence of perforation, presence of fecalith. After gross 
assessment of the above parameters, the appendix was 
labelled into the following categories: grossly normal, 
inflamed, with phlegmon, mass, gangrenous, perforated 
with or without abscess.

Simple or uncomplicated appendicitis was diagnosed if 
the intraoperative finding was inflamed or appendix with 
phlegmon while complicated appendicitis implies a stage 
in which the appendix was found to be gangrenous, perfo-
rated or associated with abscess and local/generalized 
peritonitis. Gangrenous appendix was defined as the pre-
sence of darkened, aperistaltic and fragile appendiceal wall 
without perforation. The above definitions were taken 
from similar literature on the subject.23–26

Post Appendectomy Outcome 
Assessment
Outcome was assessed in terms of development of com-
plications and mortality. Intra-operative complications 
which were looked for include excessive bleeding and 
iatrogenic bowel or bladder injury while post-operative 
complications include surgical site infection, post-opera-
tive abdominal collection, wound dehiscence and respira-
tory complications.

Data Analysis and Presentation
Data coding and analysis was done using SPSS 23 
(Statistical Packages for Social Sciences). Data are pre-
sented as both frequency and percentage for discrete vari-
ables and as a mean and standard deviation for continuous 
variables. The presence of association between several 

independent patient variables and the development of 
complications was assessed by a chi square analysis con-
sidering a confidence interval of 95% and a P value of 
<0.05 was considered significant in all computations.

Result
A total of 227 patients were evaluated at the adult emer-
gency department of Menelik II Referral Hospital with a 
diagnosis of acute appendicitis based on clinical, labora-
tory and imaging parameters in the study period and all 
underwent surgery. Acute appendicitis was the most com-
mon emergency surgical procedure accounting for 46.4% 
of the emergency operations in the study period.

Socio-demographic Characteristics
Males took the major share of the study population 
accounting for 63.9% and with a male to female ratio of 
1.8:1. The mean age was 27.62 ± 8.6 years with a range of 
18–70 years. Half of the study participants belong to the 
age group of 18–25 years (Figure 1). As to the place of 
residence, the majority of the patients (88.5%) came from 
the capital city.

Clinical Presentation
The mean duration of symptoms was 51.34 ± 100.5 hours 
with a range of 4 hours to 10 days while the median and 
the mode were 29 hours and 24 hours, respectively. The 
most common presenting symptom was abdominal pain, 
223 (98.2%), followed by migration of abdominal pain, 
186 (81.9%), and anorexia, 159 (70%), while the most 
common physical sign was right lower abdominal tender-
ness, 212 (93.4%). At initial evaluation in the emergency 
department, 72 (31.7%) of the patients were tachycardic 
while 39 (17%) were febrile and 2 (0.9%) were 
hypotensive.

Investigations
Leucocytosis was seen in 69 (30.1%) patients while 164 
(72.2%) had left shift. Abdominal ultrasound was done in 
184 (81%) patients as part of the preoperative assessment 
(Table 1). Among patients for whom abdominal ultrasound 
was done, 9 (4.9%) were reported to have another pathol-
ogy: 1 (0.5%) nephrolithiasis, 2 (1.1%) ileocolic intussus-
ception, 2 (1.1%) pelvic inflammatory disease, 2 (1.1%) 
ovarian cyst and 2 (1.1%) mesenteric adenitis. Among 
patients who had simple/uncomplicated appendicitis 
intraoperatively, 8 (5.8%) patients were reported to have 
normal abdominal ultrasound preoperatively while no 
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patient with complicated appendicitis was reported to have 
normal ultrasound (figure 1, Table 2). The sensitivity of 
abdominal ultrasound in this study was 95.7% while the 
specificity was 33.3%.

Operative Findings
The most common abdominal incision used was right 
lower quadrant transverse incision, in 195 (85.9%) of the 
patients, followed by midline sub-umbilical vertical 

Table 1 Abdominal Ultrasound Report versus Intra-operative Stage of Appendicitis

Abdominal Ultrasound Finding Stage of Acute Appendicitis Grossly Normal Total

Simple/Uncomplicated Complicated

Definite acute appendicitis 119 37 2 158

Probable acute appendicitis 6 2 0 8

Normal (unremarkable) 8 0 1 9

Not done 32 11 0 43

Other pathology 4 4 1 9

Total 169 54 4 227

Table 2 Stage of Appendicitis versus Duration of Symptoms

Duration of Symptoms Stage of Appendicitis

Simple/Uncomplicated Complicated Non-inflamed Total

< 48 hours 120 14 1 135

≥48 hours 49 40 3 92

Total 169 54 4 227
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Figure 1 Age distribution of the study population.
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incision 17 (7.5%). The type of incision was selected 
based on the findings of abdominal examination. Right 
lower quadrant transverse incision was used in patients 
who had localized tenderness at the right lower quadrant 
of the abdomen while midline sub-umbilical vertical inci-
sion was used for patients with diffuse abdominal 
tenderness.

Simple/uncomplicated appendicitis accounted for 
three-quarters of the cases, 169 (74.4%), while 54 
(23%) were at a complicated stage. The majority of 
patients who presented within 48 hours of the onset of 
symptoms had simple/uncomplicated appendicitis 
(Table 2).

Four patients were found to have grossly normal 
appendix by operating surgeon’s assessment. None of the 
specimens were sent for histo-pathological analysis as this 
service is not available in our hospital. All these patients 
had abdominal ultrasound done and half, 2 (50%), were 
reported to have definite acute appendicitis while 1 (25%) 
had unremarkable ultrasound report and 1 (25%) was 
reported to have mesenteric adenitis without sonographic 
signs of acute appendicitis (Table 2).

The great majority of the appendectomies were per-
formed by general surgery residents, in 225 (99.1%) of the 
cases. The mean duration of surgery was 54.58±24.3 min-
utes while the mean hospital stay was 3.2±1.9 days.

Outcomes After Appendectomy
Complications developed in 9 (3.8%) of patients in the 
post-operative period, the most common being superficial 
surgical site infection, in 4 (1.8%) (Table 3).

Relaparotomy was required in 2 patients (0.8%) with 
intra-abdominal collection. One patient who was initially 
operated on for complicated acute appendicitis with 

generalized peritonitis, developed complete wound dehis-
cence and intra-abdominal collection postoperatively and 
died subsequently due to sepsis. Hence, the mortality rate 
in this study was 0.4%.

Associations
The association between duration of symptoms of more than 
48 hours and presence of complicated appendicitis was found 
to be significant by a chi square analysis considering a con-
fidence interval of 95% with p = 0.000. Age, sex and place of 
residence were not found to have any significant association 
with complications and mortality by a chi square analysis. In 
addition, the association between the type of abdominal inci-
sion used and the development of surgical site infection was 
found to be significant by a chi square analysis considering a 
confidence interval of 95% with p = 0.028.

Discussion
Acute appendicitis is a disease of the young with a peak 
incidence at the second and third decade of life. This was 
also seen in our study in which half of the patients 
belonged to the age group of 18–25 years. The same 
pattern was observed in other studies from Africa.5,27–34 

There is also a known male preponderance which was also 
reflected in our study as well as other reports.4–8,35–37

The mean duration of symptoms was more than 2 days 
in this study which is in line with similar studies done 
locally and from South Africa.5,27,30,37 Almost all patients 
presented with abdominal pain as in other reports in 
Ethiopia, Nigeria and South Africa.5,27,31,33 The typical 
migratory type of abdominal pain was present in a great 
majority of patients (81.9%) in this study which is a higher 
figure compared with a study from South Africa in which 

Table 3 Complications Post Appendectomy

Complication Frequency Percentage

Superficial surgical site infection 4 1.8

Intra-abdominal collection 1 0.4

Complete wound dehiscence + intra-abdominal collection 1 0.4

Iatrogenic bladder injury 1 0.4

Aspiration pneumonia 1 0.4

Hospital acquired pneumonia 1 0.4

Total 9 3.8
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it was seen only in one-third of the patients and a study in 
India that reported it in 52% of the patients.35,36

The most common physical finding was right lower quad-
rant tenderness which was demonstrated in 93.4% of patients, 
which was also true in other studies.7,27,33,36 Leucocytosis was 
seen in only one third of our patients which is a lower figure 
compared with other studies from Zewditu Memorial Hospital, 
Ethiopia and India in which 50.7% and 70% of the patients had 
leucocytosis, respectively.7,36

Supplementary imaging study (abdominal ultrasound) was 
done in 81% of our patients. Although the proportion of 
patients for whom imaging was done for the diagnosis of 
acute appendicitis was not mentioned in similar local studies, 
from our observations our figure may be quite high. This may 
be in part explained by the fact that our institution is a referral 
hospital and most of our patients will be evaluated and inves-
tigated at a primary health-care facility prior to their referral to 
our institution. Hence, most patients have ultrasound done 
when they arrive to the emergency department of our hospital. 
The other fact may be the increased tendency to use imaging 
modalities by physicians nowadays, which is also observed in 
other studies.37,38 In some of these reports it was even 
described that the increasing trend in the use of preoperative 
imaging has decreased the negative appendectomy rate and it is 
a practice to be encouraged.38,39

The most common incision used for appendectomy in 
this study was right lower quadrant transverse incision as 
three-quarters of the patients had simple appendicitis. 
Complicated appendicitis was found in 23% of the patients 
which is comparable with some reports7,15,29,33 while it 
was found to be lower than some reports.27,35 Grossly 
normal-looking appendix was the finding in 1.8% of the 
patients by operating surgeon’s assessment. The correla-
tion rate of intra-operative finding with histopathological 
reports is debatable with a mentioned similarity of 
between 46.6% and 93.5% in different literatures.40–44

The complication rate in this study was found to be 3.8%, 
which was significantly lower than similar studies.29,35,37 The 
most common postoperative complication was superficial sur-
gical site infection which is in line with other studies but with 
much less magnitude.27,33,35 Intra-abdominal collection was 
the second most common complication and was the indication 
for re-exploration.

The relaparotomy rate of this study is 1.85% and was 
comparable with one report from Sweden while it was sig-
nificantly lower compared with a study done in a rural part of 
South Africa. The lower post-operative intra-abdominal col-
lection rate might be due to the fact that the majority of the 

patients have simple appendicitis. The mortality rate in this 
study was found to be lower compared with studies done 
locally but in earlier years, which may reflect an improved 
health-seeking behaviour of the society or better surgical 
care.7,27,44 The mean hospital stay was found to be shorter 
than in other reports.27,29,34,35,45,46
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