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APPENDICITIS IN CHILDREN: AN INCREASING
HEALTH SCOURGE IN A DEVELOPING COUNTRY

Osarumwense David Osifo1, Scott. O. Ogiemwonyi2

ABSTRACT
Objectives: The incidence of appendicitis is rising in developing countries. We aimed to
determine the effects of late referrals and wrong treatment on the outcome of appendicitis in
Benin City, Nigerian.
Methodology: A retrospective analysis of all children treated for appendicitis at the University of
Benin Teaching Hospital, between January 1998 and December 2007. Pre/post operative
morbidities, length of hospitalization, cost of treatment and mortality were compared between
children who presented early, within 24 hours of first episode of symptoms, and those who
presented later.
Results: A total of 481 children aged between 2 and 16 (mean 9.7 ± 2.8) years, comprising 265
males and 216 females with male/female ratio1.2:1 had appendicectomy which accounted for
5.7% of total pediatric operations and 47.5% of pediatric abdominal operations. Only 206 (42.8%)
children presented during the first episode of symptoms and in clinically stable state while 275
(57.2%) were referred after wrong diagnosis and treatment by general practitioners which
resulted in different complications ranging from appendix abscess 60 (12.5%), appendix mass 54
(11.2%), perforated appendix 47 (9.8%), gangrenous appendix 41 (8.5%) and peritonitis 34 (7.0%).
These influenced post operative outcome with wound infection recorded in 91 (18.9%), wound
break down 35 (7.3%), septicemia 31 (6.4%), pelvic abscess 13 (2.7%) and death 1 (0.2%). These
were not recorded among those who presented early who also had significantly lower duration of
hospitalization and cost of treatment (P<0.0001).
Conclusion: Late referral due to low index of suspicion was rampant which significantly increased
associated morbidities and mortality among children managed with appendicitis.
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INTRODUCTION

Appendicitis, the inflammation of vermiform
appendix which can be acute, sub-acute or
recurrent, is associated with high morbidity
which can be prevented by timed appendicec-
tomy.1,2 The incidence has been reported to be
high in developed cities where diet is rich in
fat and low in roughages. Although the exact
incidence in sub-Saharan Africa is not known
due to poor data base, it has been reported to
be lower than in developed countries. This
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lower incidence in sub-Saharan Africa has
been attributed to diet high in roughages which
are said to be protective against inflammatory
bowel lesions.3,4 There is endemicity of enteric
infectious diseases such as typhoid fever, amoe-
bic dysentery, gastroenteritis and helminthes
infestation in this subregion which present as
abdominal pain mimicking appendicitis. Con-
sequently, many clinicians place appendicitis
at a lower position in the list of differential di-
agnoses of abdominal pain in Nigerian chil-
dren.5-8 Also, ignorance and poverty lead to
delayed presentation of children with appen-
dicitis which allow complications to occur,
compounding the diagnostic difficulty.

Whereas appendicectomy done on clinically
stable children with mildly inflamed appendix
have favourable outcome, the reverse is the case
in perforated or gangrenous appendix in
clinically compromised children who may
develop life threatening complications after
surgery.1,2,9-11 Literatures3,4,12-15 searched on
pediatric appendicitis in this subregion showed
a progressive increase in incidence from early
1960, but these have had minimal effect on
increasing awareness. As a result, severe mor-
bidity resulting from delayed or wrongly man-
aged cases suspected to be due to other causes
of abdominal pain are increasing and have
become worrisome. Moreover, African diets
have been westernized and enteric infections/
infestation has been on the decline due to im-
proved standard of living. The need to reap-
praise the differential diagnosis of abdominal
pain in children in this subregion cannot be
overemphasized.

The aim of this ten-year retrospective study
was to review cases of children treated for ap-
pendicitis with a view to determine the inci-
dence and compare the pre/post operative
morbidities, length of hospitalizations, cost of
treatment and mortality between those who
presented early, within 24 hours of first epi-
sode of symptoms, and those who presented
later. This is to determine the effect of late re-
ferral on the outcome of appendicitis so as to
reduce avoidable morbidity and mortality in
developing countries.

METHODOLOGY

University of Benin Teaching Hospital is a
tertiary hospital located in Benin City, Edo
State, in the South-South Geopolitical Zone of
Nigeria. It is a referral pediatric surgical cen-
ter to which children are referred from primary
and secondary health institutions in the state.
Analysis of cases of children managed with
appendicitis at the center between January
1998 and December 2007 was done on retriev-
ing their case files from medical records depart-
ment. Data collated were age, sex, pattern of
presentation, clinical state on arrival, diagno-
sis, preoperative morbidity, operation, intraop-
erative findings, post operative morbidity, the
treatment/ length of hospitalization and out-
come. Also, the socioeconomic status of par-
ents, their level of education, place of residence
and stable diets were noted. Two children on
whom sufficient data were not available be-
cause their case files could not be retrieved
were excluded from the study.
Statistical Analysis: The data obtained were
analyzed using SPSS and presented as count,
frequency and percentage. Continuous data
were expressed as mean/standard deviation
while categorical data were analyzed using
Chi-square test and where necessary p-values
less than 0.05 and greater than 0.05 were
regarded as significant and non-significant
respectively.

RESULTS

During the period, a total of 481 children
were treated for appendicitis at the center.
They were aged between 2 and 16 years (mean
9.7 years ± 2.8), comprising 265 males and 216
females with male/female ratio1.2:1. Appen-
dicectomy accounted for 5.7% of the total 8456
pediatric operations and 47.5% of 1012 pedi-
atric abdominal operations in ten years. Ma-
jority of the patients, 361 (75.1%), were chil-
dren who resided in semi-urban and urban cit-
ies and whose parents belonged to the upper
socioeconomic class that were able to afford
and consumed more westernized diets while
120 (24.9%) were children of parents in low
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socioeconomic class. These children resided in
rural areas with their parents and consumed
more of diets rich in roughages. However, only
206 (42.8%) children presented to the unit di-
rectly within 24 hours of first episode of symp-
toms and in stable clinical state on arrival while
275 (57.2%) were referred late after wrong
diagnoses and treatment with different
complications.

Table-I shows the relative frequency of the
signs and symptoms at presentation over ten
years. Right iliac fossa pain 462 (96.0%) was
the most common symptom with the least com-
mon symptom being impaired right leg move-
ment and walking recorded in 69 (14.3%) chil-
dren. Maximal right iliac fossa tenderness was
the most common sign as recorded in 475
(98.8%) with jaundice recorded in 63 (13.1%)
being the least frequent sign. The signs and
symptoms occurred in various combinations in
especially those children who presented with
sub-acute and recurrent appendicitis. The

classical signs and symptoms of appendicitis
were altered by medications taken before pre-
sentation while many children already had
complications on arrival. These resulted in
diagnostic difficulty in many of them.

Delayed referrals and complications were
more among children living in rural areas who
did not seek medical attention early due mainly
to ignorance and financial constraints. Of the
275 children with late referrals, 72 (26.2%)
were referred from chemist shops after many
years of treatment of recurrent episodes of ab-
dominal pain, while the others came from pri-
vate health institutions after 78 (28.4%) were
treated for helminthes infestations, 76 (27.6%)
for typhoid enteritis and 49 (17.8%) for amoe-
bic dysentery. They were referred when they
failed to respond to treatment with continued
clinical deterioration. Due to late referrals, 236
children arrived in the unit with life threaten-
ing preoperative morbidity ranging from ap-
pendix abscess 60 (12.5%), appendix mass 54
(11.2%), perforated appendix 47 (9.8%), gan-
grenous appendix 41 (8.5%) and peritonitis 34
(7.0%) which were confirmed at exploratory
laparotomy (Table-II). Therefore, an extremely
significant statistical difference was observed
when post operative morbidity and mortality
recorded were compared between the children
that presented early without preoperative
morbidity and those that presented late
(P<0.0001).

Diagnostic imaging (abdominal ultrasound
scan, CT scan and plain abdominal X-rays) as

Table-I: Relative frequency of signs/symptoms
Signs/symptoms Frequency(%)

Right iliac fossa pain 462(96.0)
Generalized abdominal pain 409(85.0)
Fever 403(83.8)
Nausea/vomiting 322(67.0)
Anorexia 304(63.2)
Diarrhea 108(22.5)
Constipation 96(20.0)
Dysuria/urinary frequency 91(18.9)
Weight loss 72(15.0)
Impaired right leg movement 69(14.3)
Maximal right iliac fossa tenderness 475(98.8)
Right iliac fossa guarding 401(83.4)
Generalized abdominal tenderness 356(74.0)
Rebound tenderness 231(48.0)
Positive Rovsins sign 168(34.9)
Dehydration 160(33.5)
Pallor 72(15.0)
Anterior rectal tenderness/fullness 69(14.3)
Jaundice 63(13.1)

Table-II: Preoperative Morbidity
Preoperative morbidity No. of children

Acute appendicitis 98(20.4)
Sub-acute appendicitis 75(15.6)
Recurrent appendicitis 72(15.0)
Appendix Abscess 60(12.5)
Appendix mass 54(11.2)
Perforated appendix 47(9.8)
Gangrenous appendix 41(8.5)
Peritonitis 34(7.0)
Total 481(100)
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well as relative leucocytosis on full blood count
were useful in making diagnosis, although
appendicitis was correctly diagnosed at explor-
atory laparotomy in 85 (17.7%) cases. Lanz
incision centered at McBurney’s point was the
preferred access in those correctly diagnosed
preoperatively without features of peritonitis.
Post operative morbidity was a reflection of
preoperative clinical state; hence post opera-
tive morbidities were recorded among the 236
children who presented with complicated
appendicitis.

The post operative morbidity, their manage-
ment and outcome are shown in Table-III.
Wound infection 91 (38.6%), wound break
down 35 (14.8%), septicemia 31 (13.1%) and
burst abdomen 3 (1.3%) were the most com-
mon post operative complications resulting in
prolonged hospital stay. Other morbidities re-
sponded to treatment except one child with
mortality recorded among the 3 (1.3%) chil-
dren with burst abdomen. Overall, 236 (49.1%)
children had post operative morbidities with 1
(0.2%) child succumbing to the illness and no
morbidity and mortality was recorded among
children that presented early and had appen-
dicectomy. Also, mean hospital stay and total
hospital bills were 5 days ± 2.1 and approxi-
mately 50 dollars ± 0.2 respectively in those that

presented early, while those that presented late
were 14 days ± 2.8 and approximately 120
dollars ± 0.9 respectively.

DISCUSSION

Rightly timed appendicectomy, open or
laparoscopic, is the gold standard treatment
of inflamed appendix with an excellent out-
come in experienced hands. Neglected or
wrongly managed appendicitis which allow
preoperative complications to occur is associ-
ated with life threatening post operative mor-
bidity as shown in this study and others.9,10,16

Of the 481 children treated, only 206 (42.8%)
presented early while 275 (57.2%) presented
late, 236 (49.1%) of them with preoperative
complications that influenced post operative
outcome. This resulted in an extremely signifi-
cant statistical difference observed when out-
come was compared between the children that
presented early and those that presented late
(P<0.0001) which is similar to other
results.1,2,9,16

The age/sex distribution of affected children
in this study tally with earlier reports but the
incidence was much higher than what was
observed by earlier authors3,4,12-15 which con-
firmed a steady increase in the incidence of
appendicitis in sub-Saharan Africa. In this

Table-III: Postoperative morbidity and outcome
Postoperative morbidity No. of children Percentage Outcome

Wound infection 91 38.6 Responded to wound dressing
Wound breakdown 35 14.8 Dressing/secondary suturing
Septicemia 31 13.1 Responded to adequate antibiotics
Protracted fever 23 9.7 Subsided after two weeks
Nausea and vomiting 14 5.9 Subsided without sequel
Pelvic abscess 13 5.5 Responded to antibiotics/drainage
Band and adhesion 10 4.2 Responded to adhesiolysis
Enterocutaneous fistulae 5 2.1 Spontaneous closure on treatment
Incisional hernias 5 2.1 Hernia repaired after two years
Burst abdomen 3 1.3 Antibiotics/closure, one died
Portal pyemia 3 1.3 All responded to adequate antibiotics
Pneumonia 2 0.9 Responded to two weeks antibiotics
Total 236 100 One mortality



study, appendicectomy accounted for 5.7% of
total pediatric operations and 47.5% of pedi-
atric abdominal operations as against 0.43%
and 18.0% in a similar research13 conducted a
decade earlier in western Nigeria. Also, appen-
dicitis related morbidity due to delayed and
wrongly treated cases was correspondingly
higher in this report than others4,13,14 which
showed disparity between rising incidence of
appendicitis and referrals due to low index of
suspicion by family doctors. Therefore, 78
(28.4%) children in this series were treated for
helminthes infestations, 76 (27.6%) for typhoid
enteritis and 49 (17.8%) for amoebic dysentery,
and were referred with complications when
they failed to respond to the inappropriate
treatment.5-7

Although clinical diagnosis of appendicitis
is straight forward in adult, it has been
reported8,17,18 to be more difficult in children
because of their inability to give accurate his-
tory, many differentials, lack of cooperation
during examination and absence of classical
signs and symptoms, which may be com-
pounded by medications taken before presen-
tation that may have altered the clinical pic-
ture as shown in this study. In addition, the
rapid progression of appendicitis to complica-
tions in children and higher chance of perito-
nitis due to poorly developed omentum as well
as earlier literatures12,13 in this subregion which
reported appendicitis to be uncommon in chil-
dren led to delay in presentation and diagnos-
tic difficulty in many children in this series
which is similar to the experiences of earlier
authors.8,18 Furthermore, preoperative morbidi-
ties recorded were more common and severe
among children who resided in rural areas that
presented very late. Among such children, life
threatening preoperative morbidities, appen-
dix abscess 60 (12.5%), appendix mass 54
(11.2%), perforated appendix 47 (9.8%), gan-
grenous appendix 41 (8.5%) and peritonitis 34
(7.0%), were more frequent as reported ear-
lier.16,19 The importance of diagnostic imaging
facilities in such cases have been docu-
mented18,20 which would prevent negative
appendicectomy when there is diagnostic

difficulty, but financial constraints in many
developing countries make their use to be re-
stricted. Therefore, exploratory laparotomy
which was diagnostic as well as therapeutic
was used more often in this series and oth-
ers,14,15 in order to avoid further delay particu-
larly in children with features of peritonitis.

Consequent on wrong diagnosis and late
referrals, post operative wound infection in 91
(38.6%) children, wound break down 35
(14.8%), septicemia 31 (13.1%) and pelvic ab-
scess 13 (5.5%) were recorded which were very
challenging to manage and these resulted in
prolonged hospitalization with resultant incre-
ment in treatment bills as also reported by ear-
lier researcher.1,2,10,21 Preoperative peritonitis
has been reported to result in post operative
band and adhesion formation with resultant
intestinal obstruction which may necessitate re-
exploration and adhesiolysis but these were
rare in this series (Table-II). Similarly, wound
infections have resulted in incisional hernias
which are successfully repaired as seen in
this and other studies.13,14 However,
enterocutaneous fistula, portal pyemia and
burst abdomen were difficult post operative
morbidities to manage in this study and one
child who had burst abdomen succumbed due
to overwhelming sepsis. This is at variance with
previous report14 in this subregion in which no
mortality was recorded despite similar spec-
trum of post operative morbidity. The 0.2%
mortality recorded in this study however
agreed with literatures1,2,10,21 but morbidity
recorded in 236 (49.1%) children was
exceptional.

CONCLUSION

In conclusion, the incidence of pediatric
appendicitis is rising in sub-Saharan Africa
and the number of children treated in this re-
view was higher than earlier reports but un-
der diagnosis, wrongly treated cases and de-
layed referral which allowed life threatening
complications to set in were alarming. This is
sequel to other causes of abdominal pains
being given priority as differential diagnosis
because incidence of appendicitis was believed
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to be very low in Nigerian children. However,
appendicitis related morbidity which led to in-
creased length of hospitalization, cost of treat-
ment and mortality were worrisome, especially
when no morbidity and mortality was re-
corded in children that presented early and had
timely appendicectomy. Parents/caregivers
should be suspicious of appendicitis and
present children with abdominal pain to hos-
pital early. Physicians in this subregion should
give priority to appendicitis and refer children
early for surgical consultation because the
classical clinical pictures of appendicitis may
have been altered by self medications before
presentation.
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