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Abstract

The present cross sectional study was carried out to analyze the histopathological changes
in the urinary bladder affected by Schistosoma haematobium among 54 patients (aged be-
tween 20-60 years; 40 males, 14 females; 44 from rural, 10 from urban areas) attending So-
hag University Hospital, Egypt from October 2015 to March 2016. 10% formalin fixed bi-
opsy specimens were examined from which sections of 5 um were prepared and examined
microscopically. Mid-stream urine samples were collected from the patients after a slight
physical exercise immediately transported to the Parasitological Laboratory to be examined
for S. haematobium eggs. Histopathological examination revealed squamous metaplasia of
the urinary bladder in 38/54 cases (70.4%); 20/54 (37%) non- keratinizing metaplasia, 18/54
(33.3%) keratinizing metaplasia and invasive squamous carcinoma in 11/54 (20.4%). It was
concluded that Schistosoma haematobium is still one of the major risks of developing squa-
mous cell metaplasia of the urinary bladder in Egypt which was found to be of high statisti-
cally significance in both males and females in rural areas. In this study, bladder squamous
metaplasia was subdivided into non-keratinizing with less malignant potential, keratinizing
with a definite affinity to carcinogenesis and invasive severe forms; but these subdivisions
were found to be statistically not significant in relation to gender, age and locality, although
they were of importance for the proper and successful management of the encountered cases.
Keywords: Schistosoma haematobium, Histopathology, Urinary bladder, Squamous meta-

plasia

Introduction

Schistosomiasis is a complex of para-
sitic diseases with varied manifestations
caused by different Schistosoma species.

Most cases of human schistosomiasis are
caused by Schistosoma haematobium,
Schistosoma mansoni, or Schistosoma jap-
onicum (Shebel et al, 2012). Schistoso-
miasis is prevalent in tropical and sub-
tropical areas, especially in poor commu-
nities without access to safe drinking water
and adequate sanitation. Estimates show
that at least 258 million people required
preventive treatment for schistosomiasis in
2014; at least 90% of them live in Africa
(WHO, 2016). Globally, 280,000 deaths
were attributed to schistosomiasis annually
in the African region alone (CDC, 2011).

Urinary tract disease develops after in-
fection with Schistosoma haematobium
and granulomatous inflammation in the
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response to deposition of eggs in tissues
(Shebel et al, 2012). Urinary schistose-
miasis results clinically in dysuria, haemat-
uria, proteinuria, bladder calcification, san-
dy patches, ureteric obstruction, secondary
bacterial infection in the urinary tract, re-
nal colic, hydronephrosis, and renal failure
(Gryseels et al, 2006, Barsoum, 2013; Bar-
soum et al, 2013). Epidemiological studies
have associated chronic urinary schisto-
somiasis with squamous cell car-cinoma of
the bladder in Egypt and other parts of Af-
rica (El-Sebaie et al, 2005; Gryseels et al,
2006; Daniel and Blatt, 2016).

The aim of the present work was to study
the schistosomal carcinogenic findings in
the urinary bladder.

Subjects and Methods

The present cross sectional study was car-
ried out from October 2015 to March 2016
on a total of 54 patients (Tab.1).
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Table 1: Patients gender, locality and age groups.
Subject Population examined Total
Male Female N %
40 14 54
Rural 33 11 44 (81.5%)
urban 7 3 10 (18.5%)
Age group | 20-35 | 36-45 | 46-60
Total | 8 | 19 | 27 | 54 |

Subjects and Methods

Collection of tissue samples: 54 urinary
bladder specimens were referred from De-
partment of Urology Sohag University
Hospital diagnosed as schistosomiasis at
Pathology Laboratory of Sohag University
Hospital through the period from October
2015 to March 2016 were examined to
study the histopathological effect of S.
haematobium on the cells of urinary blad-
der.

The research Team followed the ethical
standards of confidentiality and freedom to
participate. The respondents were infor-
med that the study was voluntary and they
were assured that their privacy would be
protected and all of them gave a written
consent for taking and studying the speci-
mens.

Histological examination: Histopatholo-
gical examination of specimens from the
urinary bladder removed by transurethral
resection and radical cystectomy. The spe-
cimens were fixed in 10% formalin. Sec-
tions of 5um thickness were prepared with
paraffin embedded tissue by using the
standard histological techniques (Culling,
1993). Sections were stained with haema-
toxylin and eosin and mounted permanent-
ly in DPX and examined by the compound
microscope. Microphotographs of the tis-
sue sections were prepared for histological
observations.

Urine collection and examination for
Schistosoma haematobium eggs: Dark la-
beled sterile, plastic universal containers
were given to the patients to collect mid-
stream urine samples. This was done after
a slight physical exercise. The urine col-
lected was then immediately taken to the
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laboratory for examination. 10 ml of the
urine sample was centrifuged at 5000 rpm
for 5 minutes. The supernatant was dis-
carded to leave sediment which was trans-
ferred to the center of a clean grease-free
glass slide to which was added a cover
slip. This was mounted on a light micro-
scope and examined at x40 objective to
identify S. haematobium eggs.

Statistical analysis: Statistical Package
for the Social Science (SPSS) program
(version 20) was used for grouping, tabula-
tion and statistical analysis of the data.
Sample characteristics were summarized
using the mean and the standard deviation
(SD) for continuous variables and percent-
age for categorical variables. Chi square
test was used to estimate the difference
and P value below 0.05 was considered
significant.

Results

During the study period 54 patients were
diagnosed pathologically with urinary bla-
dder schistosomiasis. Urine analysis re-
vealed the presence of S. haematobium
eggs in all cases. All cases showed deposi-
tion of calcified S. haematobium eggs in
the submucosa and even musculosa of the
urinary bladder surrounded by granuloma-
tous reaction containing large number of
macrophages, lymphocytes, and eosino-
phils with fibrotic background.

Histopathological examination of biop-
sy specimens of the bladder lesions re-
vealed squamous metaplasia of the urinary
bladder in 38/54 cases (70.4%), 20/54
(37%) non keratinizing metaplasia (Plate I,
1) and 18/54 (33.3%) keratinizing meta-
plasia (Plate I, 2), invasive squamous car-
cinoma in 11/54 (20.4%) (Plate I, 3,4), at-



rophied surface epithelium of the urinary
bladder with formation of brunn's nests
and cystitis cystic in 3/54 cases (5.5%)
(Plate I, 5) and atrophic and ulceration of
the surface epithelium in 2/54 cases (3.7%)
(Plate I, 6).

The relation of the encountered histo-
pathological urinary bladder changes in
relation to sex; locality and age groups as
well as their statistical analyses are given
(Tabs. 2, 3 &4).

Table 2: Histological features in relation to Patients Gender

characteristic Summary statistics (N= 54) P value
Male number % | Female number %

Keratinizing

Yes 12 (66.7%) 6 (33.3%) 0.380

No 28 (77.8%) 8 (22.2%)

Non keratinizing

Yes 16 (80%) 4 (20%) 0.446

No 24 (70.6%) 10 (29.4%)

Invasive squamous

Yes 7 (63.6%) 4 (36.4%)

No 33 (82.5%) 7 (17.5%) 0.396

Others

Yes 5 (100%) 0 (0%) 0.165

No 35 (71.4%) 14 (28.6%)

No significant difference between histological feature and patients” sex
Table 3: Histological features in relation to patient locality

characteristic Summary statistics (N=54) | P value
Urban Rural

No % No %
Gender
Males 7 (17.5%) 33 (82.5%) 0.0000**
females 3 (21.4%) 11 (78.6%)
Keratinizing
Yes 1(5.6%) 17 (94.4%) 0.083
No 9 (25%) 27 (75%)
Non keratinizing
Yes 5 (25%) 15 (75%) 0.347
No 5 (14.7%) 29 (85.3%)
Invasive squamous
Yes 1(9.1%) 10 (90.9%) 0.367
No 9 (20.9%) 34 (79.1%)
Others
Yes 3 (60%) 2 (40%) 0.012*
No 7 (14.3%) 42 (85.7%)

*significant; **very high significant difference between patients sex & locality.
Table 4: Histological features in relation to age group

Histological N. keratinizing Sq. | Keratinizing Sg. | invasive Sq. others
feature metaplasia metaplasia carcinoma

20-35 years old 1(1.9%) 3/54(5.6%) 1(1.9%) 3/54(7.4%)
36-45 years old 8/54(14.8%) 9/54(16.7%) 1/54(1.9%) 1/54(1.9%)
46-60 years old 11/54(20.4 %) 6/54(11.1%) 9/54(16.7%) 1(1.9%)
Total 20/54(37%) 18/54(33.3%) 11/54(20.4%) 5/54(9.3%)

P value P value= 0.296 P value=0.197 | P value=0.056 | P value=0.011*

* significant, Relation of histopathological features and age groups non- significant

Discussion
Urinary schistosomiasis is an acute and
chronic disease caused by S. haematobium.

Patients are infected during routine agri-
cultural, domestic, occupational and recre-
ational activities which expose them to in-



fested water (WHO, 2016). In general,
transmission tends to be higher in rural
than urban areas (Clements et al, 2006).

Adult schistosomes do not usually cause
an inflammatory reaction in the venous
system. In fact, their presence is associated
with increased protection of the host
against reinfection by cercariae. In general,
dead eggs and dead flukes cause a more
severe inflammatory reaction than living
ones do (Gryseels et al, 2006).

Deposition of Schistosoma eggs in the
bladder causes eosinophilic inflammation,
necrosis and ulceration, followed by fibro-
sis with chronic inflammatory infiltrate
(Al-Hussain, 2015), Pathological changes
in the urinary tract due to schistosomiasis
are far more common in chronic infections
than in acute ones, these chronic lesions
induces granuloma formation (Moudgil
and Kosut, 2007; Shebel et al, 2012).
Moreover, the bladder cancer continued to
be the most common cancer among men in
Egypt and the most common cause of
death in men aged 20-40 years (Freedman
et al, 2006, Farlay et al, 2010).

In the Middle and Upper Egypt, there
was consistent reduction in the prevalence
of S. haematobium except in Sohag, Qena,
and Aswan Governorates (EI Khoby et al,
2000; Barakat, 2013; Dahesh and Farid,
2016), where there was a dramatic increase
in these three governorates following the
construction of the High Dam where the
basin irrigation was converted to perennial
irrigation system (Barakat, 2013).

In the present study, 54 bladder speci-
mens examined at Department of Patholo-
gy were diagnosed as chronic schistosomi-
asis haematobium. Chronic irritation of the
urothelium causes it to proliferate; produc-
ing budlike or polyploidy structures. These
structures differentiate into cystic deposits
of cystitis cystica, which is considered as a
precursor of bladder cancer (Raja et al,
2003; Shebel et al, 2012; Parakh, 2013).
Bacteria that usually accompany schisto-
somiasis can also promote formation of
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carcinogenic ~ components N-
nitrosamines (Zaghloul, 2012).

Squamous metaplasia of the bladder is
replacement of the urothelium by stratified
squamous epithelium, there are both non-
keratinized and Kkeratinized subtypes,
schistosomiasis is one of the causes of this
metaplasia. Keratinized subtypes are con-
sidered a risk factor for squamous cell car-
cinoma (Parakh, 2013).

Urinary schistosomiasis was first linked
to urinary bladder cancer by Furgesson in
Egypt in 1911.The incidence of urinary
bladder cancer in Middle East and Africa
Is greater in areas with high rather than
low S. heamatobium prevalence (Ministry
of Health and Population, 2004). It is sur-
prising that Lopes et al. (2006) and Casella
et al. (2009) reported that S. mansoni was
the cause of bladder neoplasia, but this can
be due to the very rare ectopic invasion of
the urinary system by S. mansoni.

In geographic regions where schisto-
somiasis is not endemic, squamous cell
carcinomas account for less than 5% of all
bladder malignancies (Murphy et al.,
2004); while in areas where schistosomia-
sis is endemic there is a high incidence of
squamous cell carcinoma of the urinary
bladder (Shokeir, 2004, Ketabchi and Mo-
shtaghi-Kashanian, 2012; Rambau et al,
2013 ), which accounted for more than
50% of bladder cancers (Shokeir, 2004).

However, in Sudan, Obzey (2015) repo-
rted only 5% cases of squamous cell carci-
noma were due to urinary schistosomiasis.

The urinary bladder cancer previously
accounted for about 31% of the total inci-
dence of cancers in Egypt that subsequent-
ly decreased to 12% in recent years. Bil-
harzia association dropped from 82.4% to
55.3% leading to change in the urinary
bladder carcinoma with significant pre-
dominance of transitional cell carcinoma
(Gouda et al, 2007). Khaled (2013) also
detected that the frequency rate of bladder
cancer has declined significantly during
the last 25 years. This decline was associ-

as
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ated with a decline in bilharzial egg posi-
tivity in the specimens and is probably re-
lated to better control of schistosomiasis in
the region. This reduction was accompa-
nied by a change in the histological profile
of tumors with a significant predominance
of transitional cell carcinoma and an incr-
ease in the age of patients; a pattern rather
similar to that in western reports (Gouda et
al, 2007; Felix et al, 2008; Khaled, 2013).

Histopathological examination of biopsy
specimens of the bladder lesions in the
present study revealed that squamous met-
aplasia of the urinary bladder in (70.4%):
37% non-keratinizing metaplasia and
33.3% keratinizing metaplasia but, 20.4%
cases of the urinary bladder with schisto-
somiasis showed invasive squamous carci-
noma. This disagreed with Idrees (2015)
who detected that Sudan and Egypt have
the highest incidence of schistosomiasis,
where squamous cell carcinoma ranged
from two thirds to three quarters of all ma-
lignant tumors of the bladder. According
to Muraliet al. (2002), Ahmad et al. (2008)
and Jukiewicz and Zabkowski (2014) non
keratinizing metaplasia is benign to have
no malignant potential while keratinizing
metaplasia is a definite precursor of the
carcinogenesis. Hence, symptomatic and
proper anti-sch-istosomal treatment may
improve the quality of the life and disease
prognosis of cases of non-keratinizing
metaplasia.

On the other hand, keratinizing squa-
mous metaplasia has increased risk of neo-
plasia especially in patients with extensive
lesions with the intra-epithelial neoplasia.
Moreover, the non-keratinizing metaplastic
cases should be carefully followed up with
urinary cytology and cystoscopy for few
years after the schistosomaisis manage-
ment (Jukiewicz and Zabkowski, 2014).

The present results did not agree with
those of Felix et al. (2008), Salem and Ma-
hfouz (2012) who recorded a changing be-
havior of schistosomal bladder cancer as
transitional cell carcinoma has become the
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most frequent type.

In the present study there was no signif-
icant difference between age groups and
the 3 histological subtypes; although it was
evident that all the three subtypes of meta-
plasia were more common in older and
middle aged than younger patients. This
agreed with Zepeda and Coffey (2015)
who reported S. haematobium infection
that mimicked bladder cancer in a 66 year
old Egyptian patient. However, this squa-
mous metaplasia subtypes should be noti-
fied in future works as they are important
criteria for cases management.

As urinary schistosomiasis is the main
cause of urinary bladder carcinoma all ef-
forts must be directed towards the near fu-
ture control measures of this disease in So-
hag Governorate as well as other endemic
areas.

Conclusion

Schistosoma haematobium is still one of
the major risks of developing squamous
cell metaplasia of the urinary bladder in
Egypt which was found to be most preva-
lent in rural areas.

In this study, bladder squamous metapla-
sia was divided into non-keratinizing with
less malignant potential, keratinizing with
a definite affinity to carcinogenesis and
invasive severe forms; but these subdivi-
sions were found to be statistically not sig-
nificant in relation to gender, age and lo-
cality
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Legend of Fingers
Plate I: Histopathological changes in the urinary bladder due to Schistosoma haematobium infec-
tion.
Fig. 1: Keratinizing Squamous metaplasia of surface epithelium of urinary bladder with subepithe-
lial bilharzial eggs deposition
Fig. 2: Non Keratinizing Squamous metaplasia of surface epithelium of urinary bladder with sub-
epithelial bilharzial eggs deposition
Fig. 3: Invasive Squamous cell carcinoma of urinary bladder with large number of bilharzial eggs
deposition reaching muscle layer.
Fig. 4: Schistosoma eggs surrounded by group of Invasive Squamous cell carcinoma and chronic
inflammatory cells.
Fig. 5: Atrophy of the surface epithelium of urinary bladder, with formation of cystitis cystica and
brunn’s nests with subepithelial bilharzial ova deposition.
Fig. 6: Ulceration of surface epithelium of urinary bladder with subepithelial bilharzial eggs depo-
sition.
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