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Abstract
Urinary schistosomiasis is a chronic granulomatous inflammation affects many body sys-
tems including female genital tract. The present study determined the prevalence and infection
intensity of urogenital schistosomiasis and made a retrospective analysis of histopathological
changes in female genital tract affected by S. haematobium among female patients attended
Sohag University Hospitals, from October 2016 to September 2019. A total of 100 fallopian
tube, 50 cervical and 50 vaginal specimens were collected from 200 female patients (126 rural
& 74 urban) aged between 20-50 years; suffering from infertility, bleeding, pelvic discomfort
and or dyspareunia. Histopathological examination of tissue biopsies was performed. Urine
examination for all participants was done to detect S. haematobium eggs and infection intensi-
ty by using a standard urine filtration technique. Seven specimens (7%) were documented to
have fallopian tube, five (10%) cervical and two (4%) vaginal schistosomiasis. Twelve out of
14 genital schistosomiasis cases were rural (85.7%) and two cases were urban (14.3%). Urine
examination revealed 18 Schistosoma haematobium egg positive samples out of 200 partici-
pants (9%), {6 (33.3%) with light infection intensity and 12 (66.7%) with heavy infection in-
tensity}. Nine out of 14 female genital schistosomiasis (FGS) cases (64.2%) were positive for
Schistosoma haematobium eggs in urine, eight (88.8%) of them with heavy infection intensity.
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Introduction

Schistosomiasis is a complicated long sta-
nding chronic disease with serious morbid-
ity worldwide (Gouveia et al, 2019). This
water-dependent disease is endemic in rural
areas (Senghor et al, 2014). The prevalence
of active and past infection with urogenital
schistosomiasis is high in rural than urban
areas, with a lack of drinking water and the
daily water contact activities undertaken in
rural areas, such as swimming, bathing,
washing clothes and fishing (Helling-Giese
et al, 1996; Senghor et al, 2014; Ekpo et al,
2017).

Female genital schistosomiasis (FGS) is a
gynecological disease due to Schistosoma
haematobium infection; it is endemic
throughout Africa with a major burden of
disease in sub-Saharan Africa (Steinmann et
al, 2006; Colley et al, 2014). It is related to
poverty by poor sanitation and dependency
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on contaminated water sources as rivers,
dams, and lakes. Populations at risk have
limited access to adequate health care (Ho-
tez and Kamath, 2009).

Vaginal schistosomiasis was reported for
the first time in Egypt in 1899 (Madd-en,
1899). Clinically apparent vulval, vaginal
and/or cervical schistosomiasis has been re-
ported from both endemic and non-endemic
areas. This led the Gender Task Force of the
WHO Tropical Disease Research Program
to include FGS in a list of scientific areas
that deserve high research priority (Vlassoft,
1997). The most pervasive form of urogeni-
tal schistosomiasis is caused by S. haemato-
bium predominant in Africa and Middle East
(WHO, 2015). Cervix, fallopian tubes, and
vagina are the commonest gynecological
sites harboring S. haematobium (Kjetland et
al, 2012).

The lesions associated with FGS are relat-



ed to the parasite’s deposition of eggs in the
genital mucosa (Poggensee and Feldmeier,
2001). They may appear as singular grains,
grains in clusters, and as homogenous, yel-
low areas (Norseth et al, 2014). Besides,
characteristic blood vessels in the cervical
mucosa are an important sign of genital
schistosomiasis (Kjetland et al, 2005). FGS
may create lesions and inflammation in fe-
male genital tract, causing bleeding, pelvic
discomfort, dyspareunia, and infertility
(Kjetland et al, 2006). So, there is a growing
concern that it may increase the risk of ac-
quiring human immunodeficiency virus
(HIV) (Mbabazi et al, 2011; Kjetland et al,
2012; Mbah et al, 2013). The relationship
between FGS and HIV was explored in two
independent cross-sectional studies includ-
ing 1,000 women, showed that those with
urogenital schistosomiasis have a higher
prevalence of HIV (Downs et al, 2011). The
public health importance of FGS is not fully
recognized nor is its control adequately ad-
dressed (Christinet et al, 2016).

The present study was done to make a ret-
rospective analysis of histopathological cha-
nges in the female genital tract affected by
Schistosoma haematobium with determina-
tion of the prevalence and infection intensity
of urogenital schistosomiasis among female
patients attending Sohag University Hospi-
tal, Sohag Governorate.

Materials and Methods

This retrospective analytical study was
done in the Research Laboratory of Medical
Parasitology and Pathology Departments,
Faculty of Medicine, Sohag University from
October 2016 to September 2019.

Collection of tissue samples: A total of
100 fallopian tube, 50 cervical and 50 vagi-
nal specimens were collected from 200 fe-
male patients (126 rural and 74 urban), aged
between 20-50 years, with the mean age
(32.7£7.3 years). They were divided into 2
age groups: GI: 108 cases aged 20-<35 years
and GII: 92 cases aged 35-50 years. They
suffered from infertility, bleeding, pelvic
discomfort and/or dyspareunia. All partici-
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pants in this study had non-processed fresh
water contact at some point in their lives.

All the biopsies referred from Obstetrics
and Gynecology Department were histopa-
thologically examined for effect of Schisto-
soma haematobium on their genital tract.

Histopathological examination: Specimens
were fixed in 10% formalin, paraffin embed-
ded and sections of Spm thickness using sta-
ndard techniques (Culling, 1993). Sections
were stained with Hematoxylin and Eosin,
mounted in DPX, and examined using com-
pound microscope.

Diagnosis of urogenital schistosomiasis,
10 mL urine sample was collected from each
patient between 10 a.m. & 2 p.m, the peak
daily egg excretion time (Doehring, 1985).
Microscopic examination of each urine
sample for S. haematobium eggs and infec-
tion intensity was performed (Senghor et al,
2014). 10ml urine was passed via a Milli-
pore filter (12um polycarbonate filter), and
this filter was examined with a 10x objec-
tive. Number of eggs per filter was counted,
and the infection intensity was classified as
light (<50 eggs/10ml of urine) or heavy (>50
eggs/10ml of urine), after WHO (2002).

The research system followed the ethical
standards of confidentiality and freedom to
participate. They were informed about the
aim and assured that their privacy would be
protected and all gave a written consent for
studying their specimens.

Results

Histopathological examination of all biop-
sies showed that seven specimens (7%) were
documented to have fallopian tube, five
(10%) cervical and two (4%) vaginal schis-
tosomiasis, (with a total percentage 14/200
or 7%) as documented by the Medical Para-
sitology and Pathology Departments, Facul-
ty of Medicine, Sohag University. Twelve
out of 14 genital schistosomiasis cases were
rural (85.7%) and two cases were urban
(14.3%). Of the 14 FGS cases 9 (64.2%)
were in GI and 5 (35.8%) were in GII (Tab.
1).

Serial sections from the examined biopsies



showed deposits of multiple degenerated
and calcified bilharzial eggs surrounded by
granulomatous reaction in the form of chro-
nic inflammatory cells rich in macrophages
and eosinophils in addition to lymphocytes,
plasma cells, foreign body giant cells and
fibroblasts with surrounding variable deg-
rees of fibrosis within the subepithelial and
submucosal layers (Figs. 1-8). All specim-
ens did not show malignant or premalignant
cells. Of 200 urine samples examined for S.
haematobium eggs, 18 (9%) were infected,
with egg mean geometric count (EMGC) of
65 eggs/10 ml of urine, {6 (33.3%) with
light infection intensity and 12 (66.7%) with

heavy infection intensity}. Of the 18 S. ha-
ematobium cases 13 (72.2%) were in GI and
5 (27.8%) were in GII (Tab. 2). Nine out of
the 14 genital schistosomiasis cases (64.2%)
were positive for S. haematobium eggs in
urine 8 (88.8%) with heavy infection inten-
sity & 1(11.2%) with light infection intensi-
ty (Tab. 3). All FGS cases with S. haemato-
bium heavy infection intensity were rural in
GL

Statistical analysis: Data were expressed
as a percentage, and analysis was carried out
using Chi square test (x2). Probability P.
value <0.05 was considered significant.

Table 1: Correlation between prevalence of FGS and participant age group.

Age group No. of FGS cases X? P. value
Rural Urban No. %
GI (20-<35y) 8 1 9 64 1.218 0.269
GII (35-50y) 4 1 5 36
Total 12 2 14

prevalence of FGS was higher in younger (GI) than GII, without significant (P= 0.269).

Table 2: Correlation between participant age group and prevalence & infection intensity of urogenital schistosomiasis.
Positive S. haematobiam eggs Infection intensity
Age group Rural | Urban | Total No o Light Heavy
) No. % No. %
GI (20-<35y) 67 41 108 13 72 3 50 10 83
GII (35-50y) 59 33 92 5 28 3 50 2 17
Total 126 74 200 18 6 12
X’ 5321 7.981
P. value 0.021* 0.005%*

Prevalence and infection intensity of uro-
genital schistosomiasis were significantly

higher in GI than GII (P=0.021 & 0.005 re-
spectively).

Table 3: Correlation between prevalence of FGS and S.haematobium infection intensity.

FGS S. haematobium infection intensity
Urine Total no.=14 Light Heavy X2 P. value
No. % No. % No. %
FGS with S. haematobium eggs 9 64 1 7 8 57 59 0.015*
FGS without S. haematobium eggs 5 36 - - )

prevalence of FGS was significantly correlated w1th S. haematobzum infection intensity (P=

0.015).

Discussion

Female genital schistosomiasis (FGS) is
incredibly common. Approximately two-thi-
rds of Africa’s 200 million schistosomiasis
cases are caused by S. haematobium, and it
is estimated that up to three-quarters of girls
and women with S. haematobium infection
have FGS (Hotez et al, 2019). Genital tissue
biopsy with histopathological examination
was deemed to be the gold standard for di-
agnosis of FGS (Kjetland ef a/, 2012).

In the present study, the prevalence of
FGS in all examined cases was (14/200 =
7%). Several local and international studies
reported different FGS prevalence rates in
different countries. Talaat et al, (2004) in
Egypt identified female genital schistosomi-
asis found prevalence of FGS 33%. Screen-
ing studies targeting the general population
in endemic regions for schistosomiasis as
Madagascar, Tanzania, Malawi and Niger,
FGS prevalence ranged from 33% in Mada-
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gascar to 75% in Niger, with Tanzania and
Malawi in between (Renaud et al, 1989;
Leutscher et al, 1998; Poggensee et al,
2000; Kjetland et al, 2005). Hotez and
Whitham, (2014) reported that the overall
prevalence of FGS in about 85 million wo-
men infected with urogenital schistosomia-
sis, of whom one-third suffered from FGS.

In the present study, the lower prevalence
of FGS can be explained by the use of suc-
cessful schistosomiasis prevention and con-
trol programs in Egypt with mass drug ad-
ministration (MDA) with the antiparasitic
drug, praziquantel.

In the present study, 12/14 genital schis-
tosomiasis cases were rural (85.7%) and two
cases were urban (14.3%). This may be due
to the fact that, the prevalence of active and
past infection with urogenital schistosomia-
sis as well as infection intensity were much
higher in rural areas with lack of drinking
water for human daily use. This agreed with
Helling-Giese et al. (1996); Senghor et al.
(2014); Galappaththi-Arachchige et al
(2016), Ekpo et al. (2017).

The infection intensity of the urogenital
schistosomiasis influenced the FGS risk, and
there was a considerable increase in risk bet-
ween cases with light and heavy infections
(Poggensee et al, 2000). In the present
study, the prevalence of FGS was signifi-
cantly correlated with S. haematobium infec-
tion intensity (P= 0.015). This agreed with
Ekpo et al. (2017) and Shukla et al. (2019).

In the present study, of 14 FGS cases 9
(64%) were in GI and 5 (36%) were in GI],
but without significant (P= 0.269). This fin-
ding was attributable to intense water con-
tact activities resulting in higher prevalence
and infection intensity of urogenital schisto-
somiasis in younger females (GI). This fact
was more or less in accordance with other
authors (Hegertun et al, 2013; Senghor ef al,
2014; Hotez et al, 2019; Shukla et al, 2019).

In this study, the cervix was the most
prevalent site (5/50=10%), followed by fal-
lopian tube (7%) and lastly the vagina (4%).
This agreed with Kjetland ez al. (2012) and
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Vanessa ef al. (2016).

In the present study in FGS, the tissue
around both viable and dead S. haematobi-
um eggs increased vascularity and a high
density of macrophages, lymphocytes, for-
eign body giant cells, eosinophils, neutro-
phils, plasma cells, fibroblasts, and multinu-
cleate histiocytes. Even calcified eggs in-
duced the influx of immune cells and blood
vessel proliferation (Kjetland et al, 2012).
Egg deposition and granuloma formation
eventually led to acute schistosomiasis fol-
lowed by chronic inflammatory process as-
sociated with chronic infection (Elbaz and
Esmat, 2013; Vanessa et al, 2016).

In the present study, egg deposition in the
sub-epithelial and sub-mucosal layers with
surrounding granulomatous reaction that
was rich in macrophages and eosinophils as
well as lymphocytes, plasma cells, foreign
body giant cells and fibroblasts with variable
degrees of fibrosis within the subepithelial
and submucosal layers were detected in the
100% of FGS specimens.

Several cervical carcinoma associated
with schistosomiasis were reported (Bada-
wy, 1962; Youssef et al, 1970; Gwavava et
al, 1984; Chenault and Hoang, 2006; Rach-
aneni et al, 2007; Toller et al, 2015; Kihara,
2015). But, others did not find association
between cervical carcinoma and schistosom-
iasis (Williams, 1967; Coelho et al, 1979;
Wright et al, 1982; Szela et al, 1993). In en-
demic areas, cervical schistosomiasis must
be considered in the differential diagnosis of
cancer (Swai et al, 2006). Fortunately, dur-
ing the present study, none had malignant or
premalignant cells.

Microscopic examination is the gold sta-
ndard for schistosomiasis diagnosis (Fel-
dmeier et al, 1999). In this study, the uro-
genital schistosomiasis in patients diagnosed
by finding eggs using a standard urine filtra-
tion technique was (18/200 or 9%). This
agreed with Khoby et a/, (2000) in Egypt.
However, others reported higher prevalence
of urogenital schistosomiasis in endemic
regions as Ogun State, Nigeria, was 47%



(Ekpo et al, 2017), in South Africa was 30%
(Shukla et al, 2019).

The present results showed that 9/14
(64.2%) genital schistosomiasis were posit-
ive for S. haematobium eggs in urine. This
agreed with Vanessa et al. (2016). FGS can
be associated with active egg-patent excre-
tion, but also can present without eggs in
urine. Several studies showed FGS women
with S. haematobium eggs detected in urine
(Kjetland et al, 1996; Leutscher et al, 1997;
Poggensee et al, 1998). But, others found
that up to 1/4 of FGS cases were without
eggs in urine (Shennan and Gelfand, 1971;
Nouhou et al, 1998; Poggensee et al, 1998;
Kjetland et al, 2008).

Conclusion

Female genital schistosomiasis was doc-
umented as not uncommon and exists in So-
hag Governorate, Upper Egypt. In addition,
the study observed that, the infection inten-
sity of urogenital schistosomiasis influences
the risk of having FGS. No specimens show-
ed any malignant or premalignant cells. Fe-
male genital schistosomiasis affected entire
female genital tract with serious health im-
plications, so a specific action plan against
FGS must be developed and organize an ap-
propriate way not only to detect, but also to
prevent.
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Explanation of figures
Fig. 1: Multiple degenerated and calcified bilharzial ova surrounded by bilharzial fibrotic reaction (fibrosis and few chronic inflammatory
cells within sub-epithelial connective tissue of fallopian tube) (100x)
Fig. 2: Multiple degenerated and calcified bilharzial ova surrounded by bilharzial fibrotic reaction (fibrosis and few chronic inflammatory
cells within sub-epithelial connective tissue of fallopian tube) (200x)
Fig. 3: Multiple degenerated and calcified bilharzial ova surrounded by bilharzial fibrotic reaction (fibrosis and few chronic inflammatory
cells within sub-epithelial connective tissue of fallopian tube) (400x).
Fig. 4: Bilharzial granulomatous reaction of multiple degenerated bilharzial ova surrounded by dense chronic inflammatory cells of (lympho-
cytes, foreign body giant cells and numerous eosinophils) within sub-epthelial layer of fallopian tube (400x).
Fig. 5: Multiple calcified bilharzial ova surrounded by few chronic inflammatory cells of lymphocytes and eosinophils within submucosa of
fallopian tube (200x)
Fig. 6: Multiple calcified bilharzial ova surrounded by few chronic inflammatory cells of lymphocytes and eosinophils within submucosa of
fallopian tube (400x)
Fig. 7: Multiple degenerated and calcified bilharzial ova surrounded by chronic inflammatory cells of lymphocytes and eosinophils within
sub-epithelial layers of the cervix (has stratified squamous epithelium). (400x)
Fig. 8: Multiple degenerated and calcified bilharzial ova surrounded by chronic inflammatory cells of lymphocytes and eosinophils within
sub-epithelial layers of vagina (has stratified squamous epithelium). (200x)
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