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Abstract: Introduction: Schistosomiasis is one of the neglected tropical diseases transmitted by freshwater snail in the slowmoving water of tropical rivers and ranks second among the most widespread parasitic disease in various nations in subSaharan Africa. Methodology: This is a 10-year retrospective study of all cases of schistosomiasis seen in the Department of
Anatomic Pathology, Usmanu Danfodiyo University Teaching Sokoto between January 2008 and December 2017. All the
cases of schistosomiasis diagnosed was retrieved from the surgical pathology register. The patients’ biodata and symptoms was
retrieved from patients’ folder. The specimens were processed with 10% Neutral buffered formalin, stained with Haematoxylin
and Eosin and reported by the pathologist at the study centre. The 2016 WHO classification of the urinary system and male
genital organs were used to classify the tumours. Results: A hundred and fifty-nine patients were analysed with schistosomiasis
of varying systems range from gastrointestinal, prostate, genitourinary and 38 cases of malignancies of the urinary bladder with
associated schistosomiasis and prostate. In the gastrointestinal system, the appendiceal schistosomiasis accounted for
21(80.8%), rectum 3 (11.5%) and sigmoid colon 2 cases (7.7%). Benign prostatic hyperplasia with schistosomiasis accounted
for 1 case (25.0%) while 3 cases (75.0%) of prostatic adenocarcinoma with schistosomiasis showed age range of 45 to 78 years.
There are one hundred and eleven (111) cases of urinary bladder schistosomiasis which accounted for 86.0%, male to female
ratio of 10:1 and age range from 9.0 to 78.0 years. There are 27 cases of invasive squamous cell carcinoma of the urinary
bladder associated with schistosomiasis accounted for 65.8% while adenocarcinoma showed 4 cases (9.7%). Moderately
differentiated SCC accounted for the largest degree of tumour differentiation associated with schistosomiasis accounted for
69.6%. Terminal haematuria is the most common symptom of urinary bladder schistosomiasis accounted for 102 cases (64.2%),
followed by suprapubic abdominal pain 52 (32.5%), weight loss 30 (18.9%) for patients with malignancy Conclusion:
Schistosomiasis is a public health disease in endemic regions in African countries with proper documentation on the its
pathogenesis, risk factors and effective treatment and complications if left untreated. Thus, mobilization of appropriate
resources to help the vulnerable in order to reduce morbidity and mortalities is very crucial.
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1. Introduction
Schistosomiasis is one of the neglected tropical diseases
transmitted by freshwater snail in the slow-moving water of
tropical rivers and ranks second among the most widespread
parasitic disease in various nations in sub-Saharan Africa. [1]
Globally, an estimated 239 million people are currently infected,
with burden of more than 3.5 million disability-adjusted life
years. [2] It causes about 534,000 deaths annually in subSaharan Africa. (1) The overall prevalence of urinary
schistosomiasis (Schistosoma haematobium) was 60.8% (228
positive cases in 375 samples), and for intestinal schistosomiasis
(Schistosoma mansoni) was 2.93% (11 positive in 375 samples)
[3] There is Global increase of the disease both in prevalence
and incidence because of expansion of irrigated Agriculture
which provide habitats for vector snails, the construction of
hydro-electricity generating sites, lack of good sanitary habits
and lack of safe water for the growing population. [1]
Schistosomiasis is caused by Schistosoma species transmitted by
freshwater snail that live in the slow-moving water of tropical
rivers, lakes and irrigation ditches. The prevalence of the
infection by water contact activities rank higher among farmer,
swimmers, and fishermen which account for 84.87%, 78.21%
and 52.17% respectively. [3]
Similarly, those who contact river and dam water for
bathing, fetching and washing had prevalence of 29.03%,
28.57% and 22.85% respectively. [3] This diseases exert
great health, social and financial burden on economies of
households and governments. Intestinal schistosomiasis
causes pinhead-sized granulomas in liver, pipe stem fibrosis
or liver cirrhosis, portal hypertension, mesangioprolifrative
or membranous glomerulopathy and pseudopolyps in the
colon while the urinary schistosomiasis has profound
pathologic lesions on the urogenital system such as
inflammatory cystitis, fibrosis of urethral walls, urinary
bladder outlet obstruction, hydronephrosis, chronic
pyelonephritis and squamous cell carcinoma. The morbidity
and mortality caused by this disease cannot be
overemphasized. This review is an exposition of human
schistosomiasis as it affects the inhabitants of various
communities in sub-Sahara African countries. This review is
aim at re-awakening efforts to combat this impoverishing
disease in terms of institutionalizing preventive measures and
availability of treatment at earlier stage of diagnosis. The aim
of this study is to establish spectrum of clinicalhistopathological diagnosis of schistosomiasis as a systemic
parasitic infection at North-West Nigeria.
The aims and objective of this study are:
To determine the age of the patients with schistosomiasis
To determine the spectrum of organ involvement of
schistosomiasis.
To determine the symptoms of patients with schistosomiasis.

2. Methodology
This study was 10-year retrospective type of all cases of
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schistosomiasis seen in the Department of Anatomic
Pathology, Usmanu Danfodiyo University Teaching
Sokoto between January 2008 and December 2017. All the
cases of schistosomiasis diagnosed was retrieved from the
surgical pathology register. The patients’ biodata and
symptoms was retrieved from patients’ folder. The
specimens were fixed in 10% formalin, dehydrated in the
ascending grade of alcohol in 70%, 80%, 90%, 100% and
100%, clearing done with Xylene, and infiltrated with
molten Paraffin wax. The tissues was embedded in the
stainless embedding mould and subsequently put in cold
zone of the embedding machine. The sections were cut at
3.0um with rotatory Leica Microtome. The tissue sections
were stained with Haematoxylin and Eosin stain. The
H&E slides was reported by the pathologist at the study
centre. The 2016 WHO classification of the urinary
system and male genital organs were used to classify the
tumours.
2.1. Inclusion Criteria
All histologically diagnosed cases of schistosomiasis within
the study period between January 2008 to December 2017.
2.2. Exclusion Criteria
All Cases with missing data within the study period.
2.3. Sample Size
This is a retrospective study. It involved all cases during
the 10 years in retrospect that met the inclusion criteria and
do not fall within the exclusion criteria.
2.4. Data Presentation
Data were analyzed using the IBM- SPSS version 23.0
(IBM corporation, Virginia, U.S.A.) 2015 for Windows
software package. The data collected on the proforma were
transferred into a master sheet using numerical codes.
Continuous variables were expressed as mean and standard
deviation (SD), categorical variables as number and
percentage. Descriptive statistics was generated and applied
along with inferential statistics where applicable.

3. Results
A hundred and fifty-nine patients were analysed with
schistosomiasis of varying systems range from
gastrointestinal, prostate, genitourinary and 40 cases of
malignancies of the urinary bladder with associated
schistosomiasis and prostate. In the gastrointestinal system,
the appendiceal schistosomiasis accounted for 21(80.8%),
rectum 3 (11.5%) and sigmoid colon 2 cases (7.7%).
Benign prostatic hyperplasia with schistosomiasis
accounted for 1 case (25.0%) while 3 cases (75.0%) of
prostatic adenocarcinoma with schistosomiasis showed age
range of 45 to 78 years. This is illustrated in table 2. There
are one hundred and eleven (111) cases of urinary bladder
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schistosomiasis which accounted for 86.0%, male to female
ratio of 10:1 and age range from 9.0 to 78.0 years. A case of
pyelonephritis due to schistosomiasis showed 0.8% in female
at 8 years of age. There are 10 cases of schistosomiasis of the
ureter which accounted for 7.7% in male at age range of 21
to 48 years, 4 cases of urethritis owing to schistosomiasis
accounted for 3.1% in male patients at age range of 29-42
years and each case of schistosomiasis of the testis, uterine
cervix and fallopian tube at varying age range as illustrated in
the table 3.
There are 27 cases of invasive squamous cell carcinoma
of the urinary bladder associated with schistosomiasis
which accounted for 65.8%, male to female ratio 6:1 and
the youngest patients was 21 years while the oldest were
70years. High grade papillary urothelial carcinoma showed
4 cases (9.7%) in male patients and the age bracket range
from 30 years to 60years. Invasive urothelial carcinoma
accounted for 2 cases (4.9%) in male patients at age range
of 45 to 78 years while adenocarcinoma showed 4 cases
(9.7%) in male patients at youngest age of 50 years while
the oldest was 60years. There is 1 case (2.4%) of cystitis
glandularis and carcinoma-in-situ at varying age range as
shown in the table 4. Well-differentiated invasive squamous
cell carcinoma of the urinary bladder accounted for 5 cases
(21.7%), moderately differentiated 16 cases 69.6% and
poorly differentiated showed 2 cases 8.7% as illustrated in
the table 5. Majority of male patients had welldifferentiated squamous cell carcinoma with male to female
ratio of 3:2, the youngest was 21 years while the oldest
patient were 70 years old. Moderately differentiated
squamous cell carcinoma(SCC) for the largest degree of
differentiation with male to female ratio 7:1, the youngest
patient was 28years while the oldest was 70 years. Poorly
differentiated SCC was in seen in all males patients and the
age range span from 36 years to 60 years. Majority of
patients presented with terminal haematuria accounted for
102 cases (64.2%), followed by suprapubic abdominal pain
52 (32.5%), weight loss 30 (18.9%) for patients with
malignancy. Others symptoms are vomiting, rectal pain,
vaginal discharge and lower urinary tract symptoms
comprising of irritative and obstructive. This is illustrated
in figure 2.

Figure 1. Prostatic lesions with schistosomiasis.
Table 3. Genitourinary schistosomiasis.
Organs

Frequency %

Urinary bladder
Kidney(Pylonephritis
with schistosomiasis
Ureter
Urethra
Testis
Uterine cervix
Fallopian tube

111

Age range Mean age ±
(years)
SD
86.0 10:1 9 – 78
45.64 ± 14.87

1

0.8

0:1

8–8

8.00

10
4
1
1
1

7.7
3.1
0.8
0.8
0.8

10:0
4:0
1:0
0:1
0:1

21 – 48
29 – 42
12 – 12
34 – 34
25 – 25

36.70 ± 8.49
35.25 ± 5.32
12.00
34.00
25.00

M: F

Table 4. Benign and malignant lesions of the Urinary bladder associated
with schistosomiasis.
Diagnosis

Frequency %

SCC (Squamous cell
carcinoma)
HGPUC (High grade
papillary urothelial
carcinoma)
IUPC (Invasive
urothelial papillary
carcinoma)
Adenocarcinoma
Carcinoma in-situ
Squamous metaplasia
Cystitis glandularis

M: F Age

Mean age ±
SD years

27

65.8 6:1

21 – 70

49.59 ± 12.74

4

9.7

4:0

30 – 56

46.50 ± 11.36

2

4.9

2:0

35 – 55

45.00 ± 14.14

4
1
3
1

9.7
2.4
7.3
2.4

4:0
1:0
3:0
1:0

45 – 78
78 – 78
46 – 70
43 – 43

58.75 ± 14.22
78
55.33 ± 12.86
43

Table 5. Differentiation of SCC of the urinary bladder associated with
schistosomiasis.
Level of differentiation
Well differentiated
Moderately differentiated
Poorly differentiated

Frequency
5
16
2

%
21.7
69.6
8.7

M: F
3:2
7:1
2:0

Age range
21 – 70
28 – 70
36 – 60

Table 1. Gastrointestinal schistosomiasis.
Variables

Frequency

%

Appendix

21

80.8 6:1

5 – 40

18.38 ± 8.46

Rectum

3

11.5 3:0

22 – 55

34.67 ± 17.78

7.7

12 – 48

30.00 ± 25.45

Sigmoid colon 2

M: F

2:0

Age range Mean age ± SD

Table 2. Prostatic lesions with schistosomiasis.
Variables
BPH with
schistosomiasis
Adenocarninoma

M: F Age range

Mean age ±
SD

Frequency

%

1

25.0 1:0

55 – 55

10

3

75.0 3:0

55 – 65

60.00 ± 5.00
Figure 2. Symptoms of patients with schistosomiasis.
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respectively. A case report from 65-year-old man with BPH
and schistosomiasis was found in India [17] and case series
Schistosomiasis is an acute and chronic parasitic disease
of adenocarcinoma of the prostate with schistosomiasis in
caused by blood flukes (trematode worms) of the genus
Tanzania. [18] Similar review was reported in Angola and
Schistosoma. Estimates show that at least 229 million people
Brazil. [19, 20] Urinary bladder schistosomiasis was seen in
required preventive treatment in 2018.(4) Schistosomiasis
111 cases which accounted for 86.0%, 10 cases (7.7%) of
transmission has been reported from 78 countries where
ureter, 4 cases (3.1%) of urethra and a case (0.8%)
people and communities are targeted for large-scale treatment
pyelonephritis. Similar findings were reported by other
is required in endemic countries with moderate-to-high
authors. [21-25] The myriad of these lesions stem from
transmission. [4] Within the study period, there were 729
schistosomal eggs deposition which release protease that
appendectomy specimens histologically examined in the
triggers granulomatous inflammatory response, fibroblast
Department of Pathology.
proliferation with mural fibrosis and inflammatory cells
Twenty-one of these, representing 2.9%, were diagnosed
infiltrate comprising of eosinophils, lymphocytes, plasma
as schistosomiasis of the appendix. The male: female ratio
cells and macrophages. Invasive squamous cell carcinoma is
was 6:1, the youngest patients was 5 years while the oldest
the commonest cancer associated with schistosomiasis of the
were 40 years. Schistosomiasis is endemic in many parts of
urinary bladder accounted for 27 cases 65.8%, followed by
Nigeria with varying regional difference in the incidence of
adenocarcinoma and high grade papillary urothelial
the disease. The incidence of schistosomal appendicitis in
carcinoma each accounted for 4 cases 9.7%, and 2 cases
this study is 2.9%, which is similar to 2.1% report by Ahmed
(4.9%) of invasive urothelial carcinoma. Similar review was
et al [5] in Zaria, Northwestern part of the while Gali et al [6]
reported by other authors in Nigeria and Egypt. [26, 27] The
in Maiduguri, Northeastern part Nigeria showed that
cancer was induced by chronic granulomatous inflammation
schistosomal appendicitis accounted for 2.3%. In the
with compensatory proliferation of transitional epithelial
Southwestern part of Nigeria in Ibadan, Adebamowo et al [7]
cells and regenerative process. The regenerative process
showed that it account for 2.4%. There was another report in
leads to squamous metaplasia, dysplasia, carcinoma in situ
Lagos, Southwestern part of Nigeria from a 33-year-old
and invasive carcinoma aided and abetted by plethora of
female Lagos resident originally from a rural village in Osun
growth factors, cytokines, chemokines and other bioactive
state. [8] However, there is serial rise in the incidence of
substances that are produced by active immune cells. The
schistosomal appendicitis at Ife in Obafemi Awolowo
activated immune cells also produce reactive oxygen species
University Teaching Hospital, lower prevalence was reported
that are genotoxic and mutagenic. The resultant effects are
in an earlier study comprising of 3 cases (0.95%) by Ojo et al
uncontrolled increased cell survival, tissue remodelling and
[9] followed by Adisa et al [10] showed that 22 cases were
angiogenesis.
Unresolved
chronic
granulomatous
seen within study period of 1989-2006 which account for 2.3% inflammation owing to unremitting release of protease might
and Badmos et al [11] reported on 35 cases which account for
leads to maladaptive immune response and promotion of
4.2%in an extended study between 1991 -2004. African
tumorigenesis. This is in sharp contrast to observation in
series showed case report of a 30-year-old male UK resident
Western countries, cigarette smoking and occupational
originally from Ghana and a 25-year-old Egyptian male, both
carcinogens are the most important risk factors for urothelial
were admitted to an emergency with history of right iliac
carcinoma (UC) which represents the majority in developed
fossa pain and diagnosed of schistosomal appendicitis in
countries. [28, 29] Thus, it is germane to evaluate patients for
United Kingdom and Saudi Arabia respectively. [12, 13] This
schistosomiasis in any organs especially in the endemic
study confirmed that appendicitis can also be caused by
regions in Africa comprising of Saharan and Sub Saharan
schistosomiasis mostly in endemic African countries with
African countries.
isolated import cases in developed countries. Gastrointestinal
involvement of schistosomiasis was reported in sigmoid
5. Conclusion
colon 2 cases (7.7%) and rectum in 3 cases (11.5%). The
infestation of sigmoid colon and rectum were not suspected
Schistosomiasis of varieties of organ involvement have
clinically but histology confirmed on resection specimen of
been histologically documented. Clinical sign and symptoms,
sigmoid colon and rectal biopsy for unspecified clinical
history of swimming in the stagnant water bodies, irrigation
impression. There is paucity of extensive data on
ditches, urine and stool examination for eggs, antigen
schistosomiasis of sigmoid colon and rectum. However, case
detection, serology and DNA testing should be employed in
report from a 40-year-old man native of Angola who had
the diagnosis of schistosomiasis.
immigrated 5 years previously was found to have
schistosomiasis of the sigmoid colon on the clinical diagnosis
of recurrent volvulus. [14] This is concordant with 47-yearReferences
old man with sigmoid megacolon in Saudi Arabia. [15] and
Cao J et al reported 46 colonic schistosomiasis cases. [16] In
[1] Abiola FA, Babatunji EE, bolajoko IO, Abidemi P. Impact of
human schistosomiasis in sub-Saharan Africa. The Brazilian
this study, a case and 3 cases of schistosomiasis was found in
Journal of Infectious Diseases. 2015; 9 (2): 196-205.
the benign prostatic hyperplasia (BPH) and adenocarcinoma
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