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Abstract

Background: Hepato-biliary disease, especially gallbladder related, was hitherto considered an exclusive problem of the developed nations of
Europe, North-America and Asia. The African continent has changed remarkably, and globalisation has brought with it a cultural change in Africa.
This change is characterised by both cultural and nutritional transition. The largely starch rich carbohydrate diet of the African is replaced by high
calorie, fat laden meals with accompanying consumption of sugar rich snacks and beverages. The African continent has therefore seen a rise in
gallbladder related pathologies and the indications and types of gallbladder related surgeries have also changed.

Objective: To determine the indications and types of cholecystectomies performed over an 11-year period at the State Specialist Hospital
Damaturu, Yobe state, Nigeria.

Patients and Methods: A prospective cross-sectional study of 31 patients that presented at the General surgery unit of the State Specialist
Hospital Damaturu, Yobe state, Nigeria. It is an 11-year study of patients that presented with clinically, radiologically, and histologically diagnosed
Cholecystitis between 2003-2013. Patients’ characteristics studied included the age, gender, clinical symptoms, risk factors, radiological tool of
assessment, type of surgery performed, and types of post-operative complications observed. Informed consent was obtained according to the
Helsinki guidelines and Ethical clearance was given by the hospital management. All data obtained was assessed using the Statistical Package for
Social Sciences, version 20.0 (IBM, Armonk, NY, USA).

Results: A total of 31 patients were studied. 12(38.7%) were males and 19(61.3%) were females. The mean age of the patients is 40.5(+_3.1)
with peak age between 26-35 years and an age range of 16-75 years. The most common clinical symptom is right hypochondriac pain, typically
a biliary colic, except for acute Cholecystitis where the pain last longer. It is seen in 100% of the patients. The least common clinical symptoms
are Fever (29.0%) and Vomiting (35.5%). All diagnosed cases where confirmed by abdominal Ultrasonography (USS). All the patients had Open
Cholecystectomy. The most common indications for Cholecystectomy are chronic calculous Cholecystitis (61.3%) followed by chronic acalculous
Cholecystitis (25.8%). The most common post-operative complication is Surgical Site Infection (SSI) at 6.5%, as majority suffered no complications
(80.6%).

Conclusion: Chronic calculous Cholecystitis is the most common indication for cholecystectomy in Nigeria and open cholecystectomy is the
most practiced surgery except at tertiary health facilities with expertise for laparoscopic procedures.

Keywords: Types and Indications; Cholecystectomy; North-Eastern Nigeria

Introduction

Chol N | | of eallbladd in the general surgery units in Europe and North-America [1].
olecystectomy, the surgical removal of gallbladder, is .

¥ ¥ Hrel v & ! Gallbladder related diseases are however reported to be rare
reported to be the most commonly performed surgical procedure
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amongst the African population [2,3]. There is an evident rise in
the prevalence of Gallbladder diseases in Africa. This rise however,
pale in comparison to what is seen in Europe and North-America.
The rise has been attributed to adoption of Western dietary habits
and increased longevity [4,5]. The two main pathologies of the
gallbladder seen in Africa are Cholecystitis and Cholelithiasis.
Acute Cholecystitis often present as surgical emergency and up
to 90% of the cases are said to be Acute Calculous Cholecystitis.
The remaining 10% are acute acalculous cases and these are said
to result from Salmonella Typhi related Cholecystitis, Uraemia, or
systemic spread of Infection in the Immunosuppressed individuals
[6,7]. Gallstones are biochemically differentiated into black
pigment, brown pigment, and cholesterol stones [8]. Black pigment
stones are composed of bilirubin and calcium and are seen in
patients with recurrent haemolysis. These include patients with
sickle cell disease and other haemoglobinopathies. Brown pigment
stones contain bilirubin, calcium, amorphous material, and mucous
glycoprotein. They are more common in Asia. Cholesterol stones are
gallstones that consist of 70-90% cholesterol by weight. These are
the predominant gallstones in the West. Gallstones seen in Africans
contain lesser amounts of cholesterol. Gallstones in Cameroon
contain less than 25% of cholesterol with higher proportion of
amorphous material [9]. A report from Ghana indicated that a 34%
of patients had cholesterol stones [10]. Microlithiasis and sludge
are other source of Cholecystitis in Europe and North-America

requiring similar treatment to macroscopic stones [11].

Although Cholecystectomy is the most commonly performed
surgical procedure in developed nations [12], previous reports

from Nigeria have indicated a rarity for the common gallbladder

related diseases and placed cholecystectomy as usually a one-off
surgical procedure [13,14]. We did this prospective cross-sectional
study to assess the prevalence of these common gallbladder related
diseases, types and indications of cholecystectomy in the North-
Eastern part of Nigeria and compared the results with reports from
other parts of Nigeria, rest of Africa and the developed countries of

Europe and North-America.
Patients and Methods

A prospective cross-sectional study of 31 patients that
presented at the General surgery unit of the State Specialist Hospital
Damaturu, Yobe state, Nigeria. It is an 11-year study of patients that
presented with clinically, radiologically, and histologically diagnosed
Cholecystitis between 2003-2013. Patients’ characteristics studied
included the age, gender, clinical symptoms, risk factors, type of
surgery performed, and types of post-operative complications
observed. Abdominal USS was universally used as radiological
tool of diagnosis. Past medical history was taken. All patients on
Aspirin or other NSAIDS were asked to suspend treatment for 4
weeks, those on warfarin for 4 days and those on unfractionated
heparin or low molecular weight heparin for 4 hours if there is no
risk for Deep Venous Thrombosis. Informed consent was obtained
according to the Helsinki guidelines and Ethical clearance was
given by the hospital management. All data obtained was assessed
using the Statistical Package for Social Sciences, version 20.0 (IBM,
Armonk, NY, USA). Continuous variables were presented as mean
+ SD. Categorical variables were expressed as frequencies and
percentages. The Pearson’s chi square test was used to determine
the relationship between two categorical variables. P<0.05 was

considered statistically significant.
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Figure 1: Showing the gender distribution of the patients.
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Figure 2: Showing the age distribution of the patients.
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A total of 31 patients presented at the general surgery unit Nausea was seen in 67.7% of the patients and vomiting in 35.5%
of the State Specialist Hospital Damaturu in Yobe state, Nigeria of the patients. A total of 29% of the patients presented with fever,
with clinical, radiological, and histopathological diagnosis of generally, a low-grade intermittent type except in cases of acute
Cholecystitis. 12(38.7%) were males and 19(61.3%) were females, Cholecystitis and gangrenous Cholecystitis. The fever is high grade,
giving a male-female ratio of 1:2 (Figure 1). The mean age of the intermittent and high grade continuous with intermittent spikes
patients is 40.5(+_ 3.1) with peak age between 26-35 years and an  and chills, respectively. Jaundice was seen in 38.7% of the patients,
age range of 16-75 years (Figure 2). The most common presenting  mainly intermittent, non-progressive, with no associated pruritus,
symptom is Epigastric pain, mainly in form of biliary colic that last  passage of dark-coloured urine or pale, bulky, foul-smelling stool.
for some minutes to an hour. It was seen in 100% of the patients.  Almost half of the patients (48.4%) had a history of flatulence.
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Figure 3: Showing a rising trend of the incidence per year.
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About 87.1% of the cases were chronic Cholecystitis, with
chronic calculous Cholecystitis predominance at 61.3%, followed
chronic acalculous Cholecystitis at 25.8%. Acute acalculous and
necrotising Cholecystitis occurred at 3.2% each. There was a single
case (3.2%) of a finding of normal gallbladder (Table 1) All clinically
and radiologically diagnosed cases were confirmed by histological
analysis of surgically removed gallbladder A rising trend in
incidence per year was noticed over the 11-year period (Figure 3).
There were some intermittent dips over the years corresponding
to years of escalation in the Boko Haram related armed Insurgency.
The most common risk factor noted is the gender of the patient.
A total of 61.3% of the patients were females with a mean age of
40 years and often multi-parous (Table 2). Majority of the patients
are either civil servants, business people or farmers, indicating an

Table 1: Showing the distribution of diagnosis (Histological).

association of gallbladder disease with higher social class (Table 3).

The staple diet is predominantly grain, consisting of maize
(38.7%), rice (25.8%) and sorghum (22.6%), in keeping with low
fat, starch rich African diet (Table 4). A total of 31.6% of the female
patients used oestrogen containing oral contraceptives (Table
5). About 10% of the patients have sickle cell disease and other
haemoglobin disorders. There was one case of G6PD deficiency
(Table 6). These are sources of black pigment stones from recurrent
haemolysis. One patient (3.2%) had previous truncal vagotomy for
chronic gastric ulcer (Table 7). There were very few post-operative
complications. Only 6.5% of the patients developed SSI, while 3.2%
developed excessive primary haemorrhage, bile duct injury, bile
leak and keloidal scar, each (Table 8).

acute acalculous Cholecystitis 1 3.2
chronic acalculous Cholecystitis 8 25.8
chronic calculous Cholecystitis 19 61.3
gangrenous Cholecystitis 1 3.2
granulomatous Cholecystitis 1 3.2
normal gallbladder 1 3.2

Total 31 100

Table 2: Showing the role of gender in the aetiology of Cholecystitis.

male 1 3 7 1 12
0 5 12 0 19

female
1 8 19 1 31

P =0.005, X?= 0.485, not statistically significant
Table 3: Showing the relationship between occupation and Cholecystitis.

farmer 0 3 3 0 0 1 7
business 1 1 2 0 1 0 5
civil servant 0 2 6 0 0 0 8
student 0 1 4 0 0 0 5
0 1 4 1 0 0 6
unemployed 1 8 19 1 1 1 31
P=0.005, X?= 0.431, not statistically significant.
Table 4: Showing the relationship between diet and Cholecystitis.
rice 0 3 4 8
maize 1 2 8 12
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sorghum 0 1 5 1 0 7
0 2 2 0 0 4
spaghetti
1 8 19 1 1 31

P=0.005, X?= 0.681, not statistically significant

Table 5: Showing relationship between oral contraceptives and Cholecystitis.

Oral_Contra-
ceptive

yes 2 0 6
17 1 25
no
19 1 31

P=0.005, X?= 0.185, not statistically significant

Table 6: Showing relationship of haemoglobinopathies with Cholecystitis.

acute acalculous
Cholecystitis
chronic acalculous Cholecystitis 0 0 8 8
chronic calculous Cholecystitis 1 1 17 19
gangrenous Cholecystitis 0 0 1 1
granulomatous Cholecystitis 0 0 1 1
1 0 0 1
normal gallbladder
2 1 28 31

P=0.005, X?= 0.101, not statistically significant

Table 7: Showing relationship between defunctioning gastric surgeries and Cholecystitis.

acute acalculous Cholecystitis 0
chronic acalculous Cholecystitis 1 7 8
chronic calculous Cholecystitis 0 19 19
gangrenous Cholecystitis 0 1 1
granulomatous Cholecystitis 0 1 1
0 1 1

normal gallbladder

1 30 31

P=0.005, X?= 0.704, not statistically significant

Table 8: Showing the distribution of post-operative complications.

2
haemorrhage 1 3.2
bile duct injury 1 3.2
bile leak 1 3.2
keloidal scar 1 3.2
none 25 80.6
Total 31 100

Discussion the duration of symptoms. Acute Cholecystitis present as surgical
emergency with sudden onset of a right hypochondriac pain and
Cholecystitis, theinflammation ofthe gallbladder, is subclassified . . .
other symptoms and up to 90% are said to be associated with
in to acute and chronic types depending on the presentation and
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gallstones [15]. The Prevalence of Cholelithiasis by Autopsy studies
in white Americans is said to be 30% and only 10% of these stones
are symptomatic [15]. Akute in Ibadan, South-West of Nigeria
reported a tertiary hospital-based prevalence of 1.79% in 2002 [16].
This demonstrated a significant rise in prevalence over 5 decades.
He reported an incidence of 0.007% in 1965. The prevalence in our
report in 2003 was 2.1% and this rose to 13% in 2013. Adedeji in
Lagos, South-West of Nigeria also reported a rising incidence of
Cholelithiasis in Lagos [17]. A report from Ghana, West-Africa, also
indicated a twelve-fold increase in the incidence of Cholelithiasis
over 5 years, 1989-1994 [4]. A report by Loffler from East-Africa
also indicated a steady rise in incidence among indigenous African
population living in urban areas [18], and reports from South-
Africa also indicated a rising incidence of Cholelithiasis among
Black South-Africans, by indicating a 10% prevalence among 100
patients assessed by abdominal Ultrasonography [19,20]. The
true incidence of Gallbladder diseases in Africa is not known,
because many patients are managed as cases of Peptic Ulcer
disease at Primary and Secondary Tier health centres. The use of
Ultrasonography and higher resolution radiological tools improve

the odds of getting the right diagnosis at tertiary health centres.

Out of the 31 patients studied, 12(38.7%) were males and
19(61.3%) were females, giving a male-female ratio of 1:2 (Figure
1). There is an apparent predilection of the female gender to benign
Gallbladder diseases. Our finding of Female to male ratio is in
keeping with other reports in Africa and other parts of the world
[13,21,22] Areport from Calabar, South-Southern Nigeria, indicated
a female-male ratio of 5:1 [23,24]. This may be a result of a smaller
sample size of 24 patients in the first report and differences in
dietary pattern in the second report. The mean age is 40.5 with a
peak age at 26-35 years (Figure 2). This is in keeping with report
from Zaria, North-Central of Nigeria [13]. Itis however, less than the
peak years seen in Ibadan and Lagos (60-69 years), South-Western
Nigeria [14,16] and Enugu (60-69 years), South-Eastern Nigeria
[25]. In the male, the peak incidence in Sudan is at 50-59 years
[26], and 60-69 years in Uganda [27]. In Caucasians, the peak age
of incidence is at 50-60 years [15], and in the West Indies 40% of
the patients present at 20-30 years of age due to early and multiple
pregnancies [28]. The early age of onset in Northern Nigeria may
be because of early marriages, often at the age of 17-18 years and

multiparity.

Diagnosis was established through clinical history and

examination, use of Ultrasonography, and confirmed by
histopathological report of removed gallbladders. Right upper
quadrant pain was present in 100% of the patients mainly in form
of biliary colic that last for some minutes to an hour and Murphy’s
sign was positive in 71% of the patients. Sauquoit in Calabar, South-
Southern Nigeria reported the presence of right upper quadrant in

94.4% and positive Murphy’s sign in 55.6% [23]. Nausea was seen
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in 67.7% of the patients and vomiting in 35.5% of the patients. A
total of 29% of the patients presented with fever, generally a low-
grade intermittent type except in cases of acute Cholecystitis and
gangrenous Cholecystitis. The fever is high grade, intermittent
and high grade continuous with intermittent spikes and chills,
respectively. Jaundice was seen in 38.7% of the patients, mainly
intermittent, non-progressive, with no associated pruritus, passage
of dark-coloured urine or pale, bulky, foul-smelling stool. Almost
half of the patients (48.4%) had a history of flatulence. These
Symptoms were similar to those reported by other workers [29].
However, other studies in Nigeria reported no presence of Jaundice
[23].

About 87.1% of the cases were chronic Cholecystitis, with
chronic calculous Cholecystitis predominance at 61.3%, followed
by chronic acalculous Cholecystitis at 25.8%. Acute acalculous and
necrotising Cholecystitis occurred at 3.2% each. There was a single
case (3.2%) of a finding of normal gallbladder (Table 1). This is
similar to reports from other parts of Nigeria. Asuquo in Calabar
reported an incidence of 50% for chronic calculous Cholecystitis
and 44.4% for chronic acalculous Cholecystitis [23]. Although, the
incidence of Cholelithiasis in Africa is less than what is seen among
Caucasians, most Africans present with calculous Cholecystitis
than acalculous type. This is attributed to the preponderance of
anatomical anomalies in the Hepato-Billiary tree, late presentation,
and blockage in extra-hepatic Billiary tree by Parasites and their
Ova [23,30]. Ascaris Lumbricoides is regularly reported as a cause
of obstruction of the extra hepatic billiary tree. Others include
Clonorchis sinensis and Schistosoma Mansoni [30]. Most of the
stones are pigment stones. A biochemical analysis of stones from
South-Western part of Nigeria also indicated preponderance of the
pigmented stones (40%) [30]. This is similar to previous reports of
up to 46% by Ajao in Ibadan, South-West, Nigeria [31]. The stones
are jet-black, granular, and multiple. The remaining are mixed
stones, which are brownish and multi-faceted. Pure pigment stones
are also reported in Kinshasa, Congo [32], Kampala-Zimbabwe
[33], and Uganda [34]. Report from Sudan however, indicated
predominance of pure cholesterol stones [35], and white Bile
is also reported to be common among Sudanese patients with
Gallstones [26]. The large pool of black pigment stones seen in the
black African population is related to the prevalence of haemolytic
disorders such as, sickle cell disease, G6PD deficiency and Endemic
Malaria parasitaemia [33,34]. This finding is similar to our own,
where 6.4% of the patients have sickle cell disease and 3.2% have
G6PD deficiency (Table 6). With a p-value of 0.101, the relationship
is however, not statistically significant.

Abdominal USS is the radiological tool of diagnosis in 100%
of the patients. It was chosen because of availability, affordability,
and presence of expertise for conduction and interpretation of

result. Although there is wide gamut of diagnostic tests for the
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detection of gallbladder stones, the transabdominal ultrasound
US is the gold standard for diagnosis of Cholelithiasis [36]. It has
sensitivity and specificity > 95% for stones greater than 1.5 mm in
size and is excellent in providing information on the number and
mobility of stones, gallbladder volume, wall thickness and size of
the common bile duct. Useful information on other intra-abdominal
organs can be obtained also. USS is said to be more sensitive than
CT Scan or MRI for gallstones [37]. Although, abdominal USS is very
sensitive for common bile duct size, it may not be able to detect
small common duct stones (sensitivity <50%). Most tertiary health
centres therefore, deploy alternative imaging where necessary.
Endoscopic retrograde cholangiopancreatography (ERCP) is a
highly sensitive and specific imaging modality, but it is invasive and
requires considerable training. It associated with post-procedure
morbidity that is operator dependent. It may result in pancreatitis,
excessive primary haemorrhage or secondary bleeding and
perforation of duodenum, occur each in 5-8% of patients most
especially, after endoscopic sphincterotomy (ES) and the mortality
rate is 0.5-0.8%. This is not available in the whole of Northern
Nigeria. Itis only available at Obafemi Awolowo University Teaching
Hospital, Ile-Ife, South-Western Nigeria [30]. Magnetic-resonance-
cholangio-pancreatography (MRCP), is considered to have slightly
lower accuracy and no therapeutic value. But, because it is non-
invasive, it has lower morbidity than ERCP. Sadly, it is unavailable
in Northern Nigeria also and generally unavailable in most
African countries [38]. Nuclear imaging facility, like HIDA scans,
has been used to identify a blocked cystic duct often associated
with acute Cholecystitis but, this is also unavailable in most low-
income countries [38]. Although, gender (Table 2) P=0.005, X2=
0.485) and Haemoglobinopathies (Table 6) P=0.005, X2= 0.101)
were identified as risk factors for Cholelithiasis, other factors
were also noted. Majority of the patients are either civil servants,
business people or farmers, indicating an association of gallbladder
disease with higher social class (Table 3) P- 0.005, X2= 0.431, not
statistically significant). This finding is in keeping with other reports
that indicated a higher prevalence among the affluent patients of
Europe and North-America [1]. Chronic acalculous Cholecystitis
was also reported to constitute 44.4% of the study population in
Calabar, Nigeria [23], and others reported 35%-37% in Nigerians
with gallbladder disease [13,39]. This may be attributable to a
functional deficiency in gallbladder emptying mechanism [40,41].
The staple diet is predominantly grain, consisting of maize (38.7%),
rice (25.8%) and sorghum (22.6%), in keeping with low fat, starch
rich African diet (Table 4) P= 0.005, X2= 0.681, not statistically
significant). This is similar to other reports explaining the relative
rarity of Gallbladder diseases and the low prevalence of pure

cholesterol stones in black Africans [30,31].

A total of 31.6% of the female patients used oestrogen
containing oral contraceptives (Table 5) P= 0.005, X2= 0.185, not
statistically significant). This finding has been affirmed by other
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reporters.42 One patient (3.2%) had previous truncal vagotomy for
chronic gastric ulcer (Table 7) P= 0.005, X2= 0.704, not statistically
significant). This result from denervation due to injury to the
hepatic branch of the left Vagus nerve. There are some theories
implicating genetic predisposition as a cause of gallbladder stones
but, the definitive genes are yet to be identified [42]. The causes
of acute and chronic acalculous Cholecystitis are varied in Africa.
In our patients’ case an association with chronic Salmonella Typhi
infection has been found and in one patient he continued to excrete
Typhoid bacilli after Cholecystectomy. Percutaneous liver biopsy
confirmed hepatic origin of the infection. This is similar to numerous
reports establishing an association between both acute and chronic

acalculous Cholecystitis with Salmonella Typhi infection [43-48].

All the patients were treated by open Cholecystectomy due to
lack of facility for Laparoscopic Cholecystectomy. This is in stark
contrast to developed nations of the world were Laparoscopic
Cholecystectomy is the gold standard unless there is an absolute
contraindication [49]. The Laparoscopic Cholecystectomy although
desirable it is fraught with some difficulties. The NIH (National
Institute of Health) Consensus Conference held in 1992, stated
that “Laparoscopic cholecystectomy is safe and effective in most
of the cases but can be technically demanding, is not free of
complications and has some inherent disadvantages” [50]. Many
factors may render Laparoscopic Cholecystectomy difficult and
may result in conversion to Open Cholecystectomy. Laparoscopic
Cholecystectomy is considered difficult pre-operatively in the
presence of the following Ultrasonographic findings: Contracted
Gallbladder, Gallbladder wall thickness >4 mm, Gallstone impacted
in the neck of the Gallbladder and Common Bile Duct diameter > 8
mm [50].

There were very few post-operative complications. Only 6.5%
of the patients developed SSI, while 3.2% developed excessive
primary haemorrhage, bile duct injury, bile leak and keloidal scar,
each (Table 8). The risk for SSI for Open Cholecystectomy was
placed at 7.6% based on the American College of Surgeons Risk
Calculator-August 2, 2015 [51]. The Bile Duct injury and Leakage
was noticed on post-operative day 5 and 12 respectively. The
reported rate for Bile Duct injury and leakage was 0.5% and it is
said to occur between 1 week to 6 months after the surgery [51-
53]. Billiary injury and fistula most likely result because majority
of our cases were the chronic type (87.1%). There was no peri-
operative mortality; the average duration of hospital stay was 1
week. Prolonged hospital stay was due to surgical site infection
and biliary fistula. The billiary fistula closed spontaneously. This is

similar to reports from other parts of Nigeria [23].
Conclusion

Gallbladder disease, less

common than what is seen in the West, has an upward trend of

especially gallstone, although
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incidence in Nigeria. Abdominal USS is an effective diagnostic
tool and chronic calculous Cholecystitis is the most common
indication of Cholecystectomy in Nigeria. Open Cholecystectomy
is a safe alternative of treatment where facility for Laparoscopic

Cholecystectomy is not available.
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