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ABSTRACT

Introduction. Acute appendicitis represents the leading cause of urgent abdominal surgery
worldwide, with epidemiological and management variations across geographical contexts. In
Sub-Saharan African regions like Cameroon, data on clinical characteristics, treatment
modalities, and postoperative outcomes remain limited, hindering the optimization of care
protocols. This study aimed to describe the diagnostic features, therapeutic management, and
short-term outcomes of patients operated for acute appendicitis at Bamenda Regional Hospital.
Methodology. A descriptive retrospective study was conducted on the medical records of all
consecutive patients operated for confirmed acute appendicitis between January 2019 and
December 2023. Demographic, clinical, paraclinical, intraoperative data and postoperative
complications were analyzed descriptively. Results. Among 184 included patients, a male
predominance was observed (54.9%, n=101). The median age was 28 years. The classic
symptomatic triad was present: right iliac fossa pain (98.4%), fever (78.8%), and vomiting
(52.7%). Abdominal ultrasound was performed in 99% of patients. Intraoperatively, the majority
of appendices (87.5%, n=161) were not perforated. Phlegmonous appendicitis was the
predominant histological form (84.2%, n=115). Postoperative complications were rare,
dominated by persistent pain (7.1%, n=13) and pelvic abscesses (5.4%, n=10). No mortality was
reported. Conclusion. This Cameroonian study reveals a profile of acute appendicitis at a less
complicated stage, with diagnostic management primarily based on ultrasound and favorable
postoperative outcomes. The low perforation rate suggests relatively early access to care in this
region, offering an opportunity to strengthen diagnostic strategies and standardize surgical
protocols.

RESUME
Introduction. L'appendicite aigué représente la premiére cause de chirurgie abdominale urgente
dans le monde, avec des variations épidémiologiques et de prise en charge selon les contextes
géographiques. Dans les régions d'Afrique subsaharienne comme le Cameroun, les données sur
les caractéristiques cliniques, les modalités thérapeutiques et les issues postopératoires restent
limitées, entravant l'optimisation des protocoles de soins. Cette étude visait a décrire les
caractéristiques diagnostiques, thérapeutiques et les résultats a court terme des patients opérés
pour appendicite aigué a I'Hopital Régional de Bamenda. Méthodologie. Une étude rétrospective
descriptive a été menée sur les dossiers médicaux de tous les patients consécutivement opérés
pour appendicite aigu€ confirmée entre janvier 2019 et décembre 2023. Les données
démographiques, cliniques, paracliniques, peropératoires et les complications postopératoires ont
été analysées de maniere descriptive. Résultats. Sur 184 patients inclus, une prédominance
masculine était observée (54,9%, n=101). L'age médian était de 28 ans. La triade symptomatique
classique était retrouvée : douleur de la fosse iliaque droite (98,4%), fievre (78,8%) et
vomissements (52,7%). L'échographie abdominale était réalisée chez 99% des patients. En
peropératoire, la majorité des appendices (87,5%, n=161) n'étaient pas perforés. L'appendicite
phlegmoneuse était la forme histologique prédominante (84,2%, n=115). Les complications
postopératoires étaient rares, dominées par les douleurs rebelles (7,1%, n=13) et les abcés pelviens
(5,4%, n=10). Aucun décés n'a été rapporté. Conclusion. Cette étude camerounaise révéle un
profil d'appendicite aigu€ a un stade peu compliqué, avec une prise en charge diagnostique
reposant majoritairement sur 1'échographie et des issues postopératoires favorables. Le faible taux
de perforation suggere un recours relativement précoce aux soins dans cette région, offrant une
opportunité pour renforcer les stratégies de diagnostic et standardiser les protocoles chirurgicaux.
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INTRODUCTION

Seven to ten per cent of appointments at the emergency
department are related to acute abdominal pain [1].
Lower abdominal pain is frequently caused by acute
appendicitis (AA), which is more common in younger
individuals with acute abdomen who consult in the
emergency room. Since the late 1940s, there has been a
steady decline in the incidence of AA. The incidence of
AA peaks between the ages of 10 and 30 and ranges
from 5.7 to 50 cases per 100,000 people annually in
developed nations [2, 3].There are known regional
variations, with the USA having a 9% lifetime risk for
AA, Europe having an 8% risk, and Africa having a 2%
risk [4]. Morbidity and death rates are higher in cases
with appendiceal perforation. Less than 0.1% is the
mortality risk associated with AA, but 0.6% is the risk
with gangrenous AA. In contrast, the mortality rate for
perforated AA is around 5%, but not all occurrences of
appendiceal blockage will result in a perforation [5].It
might be difficult to make a clinical diagnosis of AA
without synthesising information from radiology,
laboratory, and clinical settings. As opposed to open
appendectomy (OA), laparoscopic appendectomy (LA)
is currently the most effective surgical procedure, with
reduced rates of wound infection and post-intervention
morbidity, shorter hospital stays, and higher quality of
life scores [6, 7]. The non-surgical treatment for simple
acute appendicitis has attracted renewed interest over
the past 20 years, presumably as a result of more
accurate analysis of surgical intervention costs and
postoperative  complications, which are mostly
associated with the steadily rising use of minimally
invasive techniques[8—10].The frequency of the most
prevalent postoperative problems varies between Open
Appendectomy (overall complication rate of 11.1%) and
Laparoscopy Appendectomy (8.7%), including wound
infection, intra-abdominal abscess, and ileus [11] The
clinical presentation of the patient, laboratory
investigations, and imaging techniques are some of the
factors that make acute appendicitis a bit difficult to
diagnose. This is because techniques for diagnostic
imaging (ultrasound, magnetic resonance imaging and
computed tomography) may contradict clinical and
surgical results, making their use debatable. That could
explain why decisions take longer to make. The risk of
appendicitis has been predicted using a variety of
clinical grading methods, but none of them is 100%
accurate. In patients who may have acute appendicitis,
diagnostic imaging is now more frequently performed
because of the limits of clinical evaluation, clinical
scoring systems, and inflammatory indicators. In our
setting, medical management is not a conventional
practice because of the difficulties in getting timely
surgery. Despite advances in medicine, appendicitis can
be difficult to diagnose and treat, especially in cases
where patients are having atypical presentations. This
study’s objective was to thoroughly assess the clinical
manifestation of acute appendicitis, both typical and
atypical, and the current methods of diagnosis and
management.
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MATERIALS AND METHODS

We carried out a 5 years descriptive retrospective study
at the surgical unit of the Bamenda Regional Hospital,
North-West Region, Cameroon from January 2019 to
December 2023. The files of all patients operated for
acute appendicitis during our study period were
reviewed and their socio-demographic and clinical data
was collected. Files with incomplete data were excluded
from our study. Data were entered and analysed using
the Statistical Package for Social Sciences (SPSS)
version 21 and the results displayed in tables charts and
figures. To summarize the data for continuous variables,
we utilized ranges, medians, and inter-quartile ranges
(IQRs). We computed P values for categorical variables
using the odds ratio (OR) and its 95% confidence
interval (CI). We determined the variables associated
with the outcome using logistic regression, and to adjust
for confounding variables, we used multivariate logistic
regression and direct standardization techniques. The
significance was defined as a P value of 0.05 or less.

RESULTS

A total of 184 patients were recruited into our study.
The ages ranged between 10 and 76 and the mean age
was 28.99 years. Majority of the clients were between
18years and 33years with a down slope pattern towards
the younger and older ages out of this range as shown
by figure 1. 101 (54.9%) patients were males while 83
(45.1%)were females. A total of 87.5% of the patients
had at least secondary school education.

Table I: Socio-demographic characteristics of

participants
Variable Categories N %
Sex Male 101 54.9
Female 83 45.1
Level of None 1 0.5
education Primary 22 12.0
Secondary 85 46.2
Tertiary 76 41.3

Migrating right iliac fossa pain (MRIFP) was the
predominant symptom in our patients, recorded in 181
(98.4%) cases. Fever was documented in 145 (78.8%)
cases , vomiting 54.7%. See table II below.
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Figure 1 Age Distribution
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Table II: Symptoms of appendicitis found in
participants

Symptom N %
Typical Symptoms

Migrating RIFP 181 98.4
Vomiting 97 52.7
Anorexia 56 30.4
Nausea 52 28.3
Fever 145 78.8
Atypical symptoms

RHSP 2 1.1
Diarrhea 4 2.2
Malaise 2 1.1
Pelvic pain 2 1.1
Dysuria 8 43
Indigestion 1 5
Flatulence 0 0
Epigastric 2 1.1
discomfort

Some clinical signs were not routinely searched and/or
recorded in the files. Psoas sign was recorded only in 50
participants with 27 of them having a positive psoas sign
and was undocumented in 134 files. Rovsing’s sign was
undocumented in 133 files and was positive in 25 files
out of 51. Blumberg’s sign was not documented in 128
files and was positive in 34 files out of 56. All the
files(n=184) had documentation of the Mark Burney’s
sign with most patients(n=175) having a positive sign
making it the most present sign in 95.1% of the patients
as shown by table III below.

Table I11: Signs of appendicitis amongst participant

Sign N % ND (%)
Mark Burney’s sign 175  95.1
Rovsing’s sign 25 136 133 723
Blumberg’s sign 34 185 128 69.6
Guarding 92 50.0
Psoas sign 27 147 134 728
Obturator sign 21 11.4

ND: Not documented

No participant was evaluated with an abdominal CT
scan, just one patient got an abdominal X-ray while the
majority (n=183) were evaluated with abdomino-pelvic
ultrasound making 99% of the modalities employed. On
the full blood count ,65 patients had leukocyte count
above 12000cells/L  representing 35.3% of the
participants. The operatory findings revealed non
ruptured appendicitis in 161 (87.5%) patients and
ruptured appendicitis in 23 patients (12.5%).
Phlegmonous appendicitis was the most common
pathological form, accounting for 154 patients (84.2%),
followed by gangrenous appendicitis in 22 patients
(12%) and catarrhal appendicitis 8(3.8%). The most
prevalent post operatory complication was pain
affecting 13 of the patients (7.1%) followed by intra-
abdominal abscess occurring in 10 (5.4%) of the
participants as seen in the table IV below.
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Table IV: Post-operatory complications following
appendectomy

Type of Complications N %
complication
Immediate Pain 13 7.1
Hemorrhage 0 0
Shock from O 0
anesthesia
Early Intra- 10 54
abdominal
abscess
UTI 5 2.7
Paralytic ileus 1 0.5
Late Incisional 0 0
Hernia
Residual pain 0 0

There was a statistically significant correlation between
rupture of the appendix and early post-operative
complications with a p value of 0.002 (df=2 chi square
value=0.002). There was a correlation between socio-
demographic variables and ruptured appendix and
socio-demographic characteristics of the participants.
More men n=101(78.3%) had ruptured appendix than
women(n=5, 21.7%), this association was statistically
significant(x>=5.79 p  value=0.01).Single = men
(n=13)were found to have ruptured appendicitis than
married men(39.1%) and widows(4.3%).How ever this
association was not statistically significant(x?>=2.77, p
value=0.25).There =~ was a strong  significant
association(x?>=21.67 ,p value= 0.00)between residence
and ruptured appendix with those in the urban
setting(56.5%) having more ruptured appendix
compared to those in the rural setting(39.1%). There was
a relationship between ruptured appendix and the
duration of hospital stay as ruptured appendix lead to an
approximately 1 day increased in hospital stay. These
findings were statistically significant p<0.001,
OR=0.56, C1=0.44-0.90).

DISCUSSION

According to estimates, there are around 100 cases of
appendicitis for every 100,000 people annually. This is
a constant rate in Western countries and is on the rise in
developing countries. People in the age range of 5 to 45
years old are typically affected by this illness [3]. Based
on demographic variables, the incidence of morbidity
and mortality of appendicitis varies, peaking in
adolescence and having a larger prevalence in the
paediatric population. On the other hand, elderly people
have greater death rates [4]. A gender predilection has
also been documented by certain writers for all age
groups, with a lifetime incidence of 6.7% for women and
8.6% for men, with a little increase in males [2].A
retrospective study was conducted in Cameroon
(Yaoundé),Pisoh.C et al [12]. The study included 323
patients, including 185 men and 138 women (sex ratio
1.37), and the average age was 28.3 years. Incidence was
4.6%. Symptoms developed after 3 to 4 days and
included the following: abdominal pain (97.5%),
vomiting (44%), and anorexia (39.9%). In our study the
ages were between 10 to 76 years with the mean age of
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28.99 years. These results are similar to those obtained
in the study conducted by Marcelin N et al in Centre
Region of Cameroon who had a mean of 28.3 years, and
a study carried out in Mali in 2005 by Konate,M et al
which reveal a mean age of 26.1 years [12, 13]. There
was a male predominance in our study (54.9% of our
participants). The results are similar to those obtained by
Marcelin N et al, who revealed a male predominance of
appendicitis in children and younger people [12].
Appendicitis is a polymorph pathology, with an
unpredictable evolution , making it sometimes difficult
to be diagnosed, late arrival in hospital is an
aggravating factor , that is why in our study most of the
patients are coming for consultation averagely 5 days
after the presentation of the disease. Economic factors
and access to health structure with functional surgical
capacity are the explanations to late coming for
consultations. The clinical presentation is usually the
basis for the diagnosis of acute appendicitis. In our study
the clinical triad of symptoms for acute appendicitis at
Bamenda Regional Hospital was Migrating Right iliac
fossa pain ( 98%) ,low grade fever(78.8%) and
Vomiting(52.7%). These results differ from those
obtained by Marcelin. N et al in their study in Yaoundé
who noted a clinical triad : abdominal pain (97.5%) ,
vomiting (44%) and anorexia (39.9%) while Konate et
al in 2005 in Mali noted a clinical triad involving :
abdominal pain(95%), vomiting (60%) and constipation
( 15,03%) [12,13]. Some clinical signs were not
routinely searched and/or recorded in the files. Psoas
sign was recorded only in 50 participants with 27 of
them having a positive psoas sign and was
undocumented in 134 files. Rovsing’s sign was
undocumented in 133 files and was positive in 25 files
out of 51. Blumberg’s sign was not documented in 128
files and was positive in 34 files out of 56. All the
files(n=184) had documentation of the Mark Burney’s
sign with most patients(n=175) having a positive sign
making it the most present sign in 95.1% of the patients
as shown by table III below. This results could be
attributed to poor clinical evaluation and/or file filling.
The common diagnostic modality used to evaluate
patients suspected with acute appendicitis in our study
was abdomino-pelvic ultrasound (99%) because it is the
first choice imaging modality recommended in the
diagnosis of Acute Appendicitis in children and Adults.
Abdominal Plain - X-ray is not used to diagnosed acute
appendicitis but often used to roll out any bowel
obstruction. These results correlate with those obtained
in a study in Burkina Faso in which abdominal
ultrasound was the diagnostic modality in 72.1% of the
patients [14]. CT scan (1%) is the gold standard imaging
for diagnosing acute appendicitis; it is not routinely used
because of its cost. On the full blood count, 65
participants had leukocytes count above 12,000cells/L
representing 35.3% of the participants’ full blood count.
Thirty-one per cent of patients had leukocytes counts
between 10,000 and 12,000cells/L and 33,7% had
leucocytes count <10,000. These are similar to results
obtained in a study done by Ndiaye et al who found in
their study leucocytosis of more than 10,000cells/L in
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78% of patients [15]. This could be explained by the fact
that both studies had more complicated forms of
appendicitis which are more frequent in our developing
countries due to inadequate access to proper health
facilities. As regards to outcome, majority of patients
operated for acute appendicitis at the Bamenda Regional
Hospital were successful. Of the 184 patients operated;
23 (12.5%) developed short-term complications. The
most prevalent post-operative  complication was
intractable pain not responding to pain killers affecting
13 of the patients(7.5%) followed by intra-abdominal
abscess occurring in 10 (5.4%) of the participants. Late
presentation and intra operative findings of gangrenous
and perforated appendix could exp There was a
statistically significant correlation between rupture of
the appendix and early post-operative complications
with a p value of 0.002 (df=2 chi square value=0.002).
This relationship is evident given the fact that intra-
abdominal abscess which is one of the main post-
operative complications in our study mostly follows
ruptured forms of appendicitis with peritoneal soiling.
There was a relationship between ruptured appendix and
the duration of hospital stay as ruptured appendix led to
an approximately 1 day increased in hospital stay. These
findings were statistically significant p<0.001,
OR=0.56, CI=0.44-0.90). This is in relation with the
complications that followed ruptured forms of
appendicitis. The short term mortality rate in our study
was 0.0% lain the rate of intra-abdominal abscesses.
These results differ from those obtained by Marcelin N
et al in which the morbidity was dominated by sepsis
(71.7%) [12]

CONCLUSION

Acute appendicitis is still common among the young age
group with a male predominance. The clinical triad of
acute appendicitis in our context is migrating right iliac
fossa pain ( 98%) ,low grade fever (78.8%) and
Vomiting(52.7%). Mark Burney’s sign is the most
documented clinical sign of appendicitis in our context
and abdomino-pelvic ultrasound is the most used
diagnostic modality. Phlegmonous appendicitis is the
most common pathologic form in our milieu and
intractable pain and intra-abdominal abscesses are the
most frequent post-operative complications. There is a
significant  relationship between the ruptured
appendicitis and post-operative complications.
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