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A B S T R A C T

Female genital schistosomiasis (FGS) is the gynaecological presentation of Schistosoma haematobium infection,
resulting from egg deposition in the female genital tract. Despite the fact that this condition has been reported in
the early days of the discovery of S. haematobium in Egypt, its existence has been grossly neglected, causing many
women in schistosomiasis-endemic areas to go through a preventable, debilitating, and stigmatizing presentation
of FGS. To prevent this, increasing awareness of FGS is necessary for all, especially healthcare providers, to
improve the diagnosis, management, and treatment. As proposed by the FAST package project, several healthcare
professionals with different specializations are expected to be involved in the management of FGS. It is therefore
important that basic updated knowledge on the parasitology of the disease be acquired by healthcare pro-
fessionals. This review provides basic information necessary to improve the knowledge of FGS among healthcare
professionals in areas endemic to schistosomiasis. Armed with these basic details, healthcare professionals can
improve their confidence in the management and treatment of FGS, contributing significantly to the control and
prevention of FGS in endemic areas.
1. Introduction

Female genital schistosomiasis (FGS) is the gynaecological manifes-
tation of Schistosoma haematobium infection characterized by the depo-
sition of parasite eggs in the genital tract of young girls and women
(Kjetland et al., 1996, 2012; Nour, 2010). Schistosoma haematobium is the
only species of the genus that causes disease in the urinary tract aptly
called urinary schistosomiasis due to migration and deposition of the
eggs in the bladder and urethra, often resulting in gross haematuria
among those infected (Gundersen et al., 1996; Barsoum, 2013; Ghieth &
Lotfy, 2017; Nelwan, 2019). However, it is observed that the migration of
S. haematobium eggs is not only confined to the urinary tract, as there are
reports of eggs migrating to other sites such as the brain (Imai et al.,
2011), spinal cord (Freitas& Angerami, 2013), eyes (Guirou et al., 2021),
skin and genital tract (Nour, 2010; Kjetland et al., 2012; Costain et al.,
2018). Migration and deposition of the eggs in the genital tract is the
commonly reported site outside the urinary tract probably because the
genital tract shares vascular interconnections with the urinary tract
(Poggensee et al., 2001a; Nation et al., 2020).
.
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FGS was reported for the first time in 1899 in Egypt close to the dis-
covery of S. haematobium (Wu & Halim, 2000). There were also report
from scholars in the 1940s, 1950s, 1980s, and early 2000 which suggest
that FGS might be the rule rather than the exception (Poggensee et al.,
2000, 2001a). Despite these reports heavily suggesting that FGS might be
a common occurrence and probably existing in most women with symp-
toms of urinary schistosomiasis (Poggensee et al., 2000, 2001a), it is
rarely considered among females with urinary schistosomiasis in endemic
areas (Gyapong &Theobald, 2015). Gyapong and Theobald (2015) esti-
mated 20–120 million cases of FGS and indicated that this estimate may
not reflect the true burden of FGS in areas of endemic schistosomiasis in
the urinary tract, as the condition is grossly under-reported probably due
to poor diagnosis as a result of inadequate knowledge or lack of awareness
among health workers in endemic regions.

The World Health Organization (WHO, 2009) recommended that
urinary schistosomiasis caused by S. haematobium is officially referred to
as urogenital schistosomiasis in a bid to emphasize and spark up more
awareness of the genital aspect of the disease. The WHO considered it
important that this emphasis be made, owing to reports that deposition of
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S. haematobium eggs in the genital tract induce lesions which cause severe
complications in females such as increased risk of HIV infection (Feld-
meier et al., 1994; Downs et al., 2011; O’Brien et al., 2019; Patel et al.,
2021), gynaecological complications such as infertility, ectopic preg-
nancy, abortions, and other varied painful and stigmatizing gynaeco-
logical symptoms (WHO, 2009; Nour, 2010; Gyapong & Theobald,
2015). Unfortunately, despite the WHO efforts, awareness of FGS in
many endemic countries has not improved, as people in endemic areas,
especially health workers, are still grappling with poor knowledge of FGS
(Kukula et al., 2019; Mazigo et al., 2021).

Adequate knowledge and awareness among healthcare workers is a
veritable tool in the control and prevention of neglected tropical diseases
(Emeto & Salawu, 2021). Controlling and preventing FGS and its debili-
tating complications, through improved diagnosis and treatment of
women and girls, can be achieved by improving awareness and knowl-
edge of FGS among healthcare workers (SCI Foundation, 2021). Training
of healthcare workers is one of the important multifaceted components of
the FGS accelerated scale together (FAST) package project that focuses on
reducing the morbidity associated with FGS among women and girls (SCI
Foundation, 2021). The FAST package, among other things, targets
healthcare professionals in schistosomiasis-endemic areas from varied
fields and specialties such as gynaecologists, primary care physicians,
nurses and midwives, community health workers, and even peer educa-
tors (SCI Foundation, 2021). These healthcare professionals have different
levels of knowledge of schistosomiasis and FGS, and it is necessary that
their training improves their knowledge by providing basic information
on the parasite that causes FGS, its transmission dynamics, life-cycle, and
pathogenesis, as well as symptoms and signs, diagnosis, and prevention of
acquisition of infections. This review intends to provide these basic details
necessary to improve the knowledge of FGS among healthcare pro-
fessionals, particularly in schistosomiasis-endemic areas.

2. Brief history, distribution, and disease burden of
S. haematobium

There is evidence suggesting that S. haematobium has been with
humans for several thousands of years (Di Bella et al., 2021). Scientific
studies conducted on fossilized remains of human pelvic bones, found in
the Middle East, identified eggs of S. haematobium (Di Bella et al., 2021).
Haematuria was reported to be rampant among people living in Egypt by
physicians like Prospero Alpini in 1591 and Renault in 1798. Finally, in
1851, Theodor Maximilian Bilharz, a German physician working in
Cairo, Egypt, isolated the parasite during an autopsy (Di Bella et al.,
2021) and named it Distomum haematobium Bilharz, 1852. Two generic
names, BilharziaMeckel von Hemsbach, 1856 and SchistosomaWeinland,
1858, have been proposed for D. haematobium. To avoid confusion in
medical literature, the International Commission of Zoological Nomen-
clature suppressed the name Bilharzia and validated the name Schisto-
soma (Hemming, 1954).

Schistosoma haematobium is the main parasite responsible for FGS
(Kjetland et al., 1996, 2012). It is one of the seven species of the genus that
cause human infections in many parts of the world (CDC, 2019; WHO,
2022). Schistosoma haematobium and Schistosoma mansoni are the main
species that cause human infections in Africa, though human infections are
also seen in the Middle East and South America (CDC, 2019; WHO, 2022).
Other less common species seen in Africa include Schistosoma intercalatum
in the Democratic Republic of the Congo and Schistosoma guineensis, in
some parts of West Africa (CDC, 2019). Schistosoma japonicum causes
human infections in China, Indonesia, and the Philippines (CDC, 2019;
WHO, 2022), while Schistosoma mekongi is found in Cambodia and Laos
(CDC, 2019; WHO, 2022). Schistosoma malayensis have been reported to
cause zoonotic infections in certain parts of Malaysia (Sagin et al., 2001).

All species of the genus Schistosoma are dioecious and have the same
life-cycle that involves humans and freshwater snails in streams and
rivers in warm tropical climates of Africa, South America, the Middle
East, China and Southeast Asia (CDC, 2019; WHO, 2022). The diseases
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caused by S. haematobium (urinary and genital schistosomiasis) are
endemic in 54 African and Mediterranean countries and contribute
significantly to the 235million cases of schistosomiasis annually reported
worldwide (Ahmed, 2020; WHO, 2022). Infections are recorded in both
adults and children of both sexes and complications such as bladder
cancer and renal failure are observed in chronic infections involving the
urinary tract (Barsoum, 2013; Antwi et al., 2014), while complications
like infertility, ectopic pregnancy, miscarriages, and increased risk of HIV
infections are observed in chronic infections involving the genital tract
especially among females (Feldmeier et al., 1994; WHO, 2009; Nour,
2010; Downs et al., 2011; Gyapong & Theobald, 2015).

3. Transmission

Women and girls with FGS acquire S. haematobium infection through
contact with infested water bodies such as streams, rivers, and lakes
(Nour, 2010; Aula et al., 2021). These water bodies are usually
contaminated when the urine of infected persons carries the eggs of
S. haematobium into the water. Upon contact with these water bodies, the
free-swimming larval forms of S. haematobium known as cercariae
penetrate the skin and enter the human body (Grimes et al., 2015; Braun
et al., 2018). Activities that increase human contact with streams, rivers
and lakes are replete in endemic areas, especially in rural communities of
Africa (Grimes et al., 2015; Braun et al., 2018). Many of these water
contact activities are driven by the lack of potable water for drinking and
domestic use (Grimes et al., 2015). However, some are behavioral, such
as recreational swimming, while others are inevitable as a means of
livelihood, farming and fishing, and children crossing shallow streams on
their way to school (Grimes et al., 2015). Women and girls are particu-
larly involved in many of these water contact activities like washing,
cleaning, and fetching of water for domestic use, making them suscep-
tible to infections (Nour, 2010; Aula et al., 2021). Water fetched from
infested streams, lakes, or rivers for domestic use also poses a risk of
infection as cercariae skin penetration can still occurs especially when
the fetched water is used within 48 h (Grimes et al., 2015).

4. Life-cycle and migration of schistosomula, adult worms and
eggs of S. haematobium

The life-cycle of S. haematobium involves two hosts. Female adult
worms in the definitive hosts (humans) produce large numbers of eggs
which are released into the water bodies through urine (Fig. 1). Free-
swimming miracidia [2] hatch from eggs immediately after release
(Nelwan, 2019), seek out and infect the snail intermediate hosts (Bulinus
spp.) where asexual reproduction occurs giving rise to the second
free-swimming stage (cercaria).Miracidia have a very short life span but
snail infection with a single miracidium results in release into the water
of about 200 cercariae daily (Grimes et al., 2015; Nelwan, 2019), thus a
water snail produces several thousand cercariae in its lifetime (Rozendaal
et al., 1997; Grimes et al., 2015). Cercariae [4] seek out the definitive
human hosts who come into contact with the water bodies, penetrate the
skin, and transform into schistosomula [5]. Schistosomula traverse the
epidermis and enter the blood vessels in the dermis and from there gain
entry into afferent vessels [6] where they are carried to the right side of
the heart [7] (Nelwan, 2019; Nation et al., 2020). From the right side of
the heart and through the pulmonary artery they get into the lungs [8]. At
7 days post-cercariae penetration of the skin schistosomula of
S. haematobium reach to the lungs and transit the lungs for almost 25 days
(Nation et al., 2020). Schistosomula migrate from the lungs to the left
side of the heart [9] through the pulmonary veins and from there enter
the abdominal aorta [10]. From the abdominal aorta, schistosomula can
either pass through the coeliac trunk, the inferior and superior mesen-
teric arteries or the iliac arteries [11] to reach their final destination, the
portal veins of the liver [12] (Nation et al., 2020). In the portal veins of
the liver, schistosomula lose their migratory ability and begin to grow
and develop into either adult male or female worms (Nation et al., 2020).



Fig. 1 Life-cycle and migration of schistosomula, adult worms, and eggs of Schistosoma haematobium.
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From the portal veins the male-female pairs travel against the blood flow
in the venous circulation (Poggensee et al., 2001a; Nelwan, 2019; Nation
et al., 2020).

The adult male-female pairs of S. haematobium exhibit a complex
movement through the venous circulation but a more direct movement is
down the splenic veins [13] and through the mesenteric veins into the
anorectal venous plexus [14] and further down into the complex inter-
connection of the uterovaginal venous plexus [15] and the vesical venous
plexus [16] (Poggensee et al., 2001a; Nation et al., 2020). These plexuses
are complex with valve-less veins allowing back and forth movement of
the adult worms between the plexuses (Poggensee et al., 2001a; Nation
et al., 2020). The adult worms that settle in the uterovaginal plexuses
produce eggs that migrate into the genital tract, i.e. vagina, cervix, uterus,
fallopian tubes, and other parts of the genital tract (Poggensee et al.,
2001a; Nation et al., 2020). Those that reside in the vesical venous plexus
produce eggs that migrate to the bladder, ureter, and other parts of the
urinary tract (Poggensee et al., 2001a; Nelwan, 2019; Nation et al., 2020).

These eggs permeate the wall of blood vessels, as well as the walls of
the bladder or genital organs to gain entry into the bladder and the
genital tract (Nation et al., 2020). Eggs that enter the genital tract are
trapped and do not enter into the environment and therefore do not
contribute to the transmission of S. haematobium (Poggensee et al., 1998;
Costain et al., 2018). However, eggs that enter into the urinary tract exit
the bladder through urine and enter water bodies where hatched mira-
cidia continue the transmission cycle (Nelwan, 2019). It is important at
this point to note that while S. haematobium is the most implicated spe-
cies in FGS, there are also reports of FGS being caused by S. mansoni
(Kjetland et al., 2012; Christinet et al., 2016; Leandro et al., 2021) and
possibly from mixed infections and interactions of S. haematobium and
S. mansoni (Cunin et al., 2003; Gouvras et al., 2013). Eggs migrating to
the male genital tract resulting in male genital schistosomiasis (MGS)
have also been reported, initially in 1911 in Egypt and more recently in
other parts of Africa, affecting boys and men and causing various debil-
itating urogenital symptoms such as pelvic, coital and ejaculatory pain,
haemospermia and others (Vilana et al., 1997; Leutscher et al., 2008;
Kayuni et al., 2019a, 2019b, 2021).
3

5. Pathogenesis and clinical features of FGS

The pathogenesis of FGS is initiated by the presence of eggs in the
female genital tract (Fig. 2) (Kjetland et al., 2012; Costain et al., 2018).
The immune system mounts a response against eggs that are deposited in
the genital tract whether live, dead or calcified (Kjetland et al., 2012).
This immune response causes an influx of immune cells such as macro-
phages, neutrophils, eosinophils, lymphocytes, plasma cells, Langerhans
giant cells, multinucleated histiocytes, and fibroblasts (Costain et al.,
2018). These immune cells initiate an inflammatory response that results
in the formation of granulomas surrounding the eggs (Kjetland et al.,
2012; Costain et al., 2018). These granulomas formed in the genital tract
in response to the deposited eggs result in various pathological mucosal
changes in the genital tract, such as sandy patches (which present as
grainy sandy patches and homogenous yellow sandy patches) and rubbery
papules (Kjetland et al., 2012; Randrianasolo et al., 2015; Costain et al.,
2018). In addition to the eggs invoking the immune-inflammatory
response, they also induce angiogenesis around the site of deposition
(Kjetland et al., 2005; Jourdan et al., 2011b; Costain et al., 2018) (Fig. 2).

These abnormal pathological mucosal changes are responsible for
several clinical manifestations and complications of FGS (Crump et al.,
2000; Ekpo et al., 2017) (Fig. 2). These lesions, i.e. grainy sandy patches,
homogenous yellow sandy patches, rubbery papules, and abnormal blood
vessels, are mainly visible lesions that can be visualized in the vaginal
wall and cervix during colposcopy (Renaud et al., 1989; Poggensee et al.,
2001b; Kjetland et al., 2005; Randrianasolo et al., 2015; Costain et al.,
2018). In some cases, the lesions can be seen on the vulva, and can be
diagnostic, especially in prepubertal virgin girls where colposcopy is not
encouraged (Savioli et al., 1990; Blum et al., 1998; Kjetland et al., 2012).
In addition to being visible during colposcopy, these lesions result in a
variety of clinical features in patients with FGS (Crump et al., 2000;
Kjetland et al., 2005; Ekpo et al., 2017). The sandy patches cause irri-
tation and discharge, which present as vaginal discharge and itching
(Yirenya-Tawiah et al., 2011; Randrianasolo et al., 2015; Ekpo et al.,
2017). They also make the epithelium easily friable and breakable
resulting in bleeding as seen in pre-pubertal vaginal bleeding and



Fig. 2 Pathogenesis and clinical features of female genital schistosomiasis.
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spotting, contact bleeding (fresh bleeding during speculum or colpo-
scopic examination) vaginal bleeding after sex, and pain during sex
(Kjetland et al., 2012; Randrianasolo et al., 2015; Pillay et al., 2016).

Other clinical features that are often complications of FGS include
primary and secondary infertility, ectopic pregnancy, abortions, and an
increased risk of acquisition of HIV infection (Crump et al., 2000; Pog-
gensee et al., 2000; Kjetland et al., 2006a; Swai et al., 2006; Jourdan et al.,
2011a, 2011b; Randrianasolo et al., 2015; Costain et al., 2018) (Fig. 2).
Pelvic inflammatory adhesions caused by these lesions, especially in the
cervix, fallopian tubes, and uterus, could be responsible for infertility,
ectopic pregnancy, and abortions experienced by women with FGS
(El-Mahgoub, 1982; Vass & Lucey, 1982; Feldmeier et al., 1994; Crump
et al., 2000; Schneider & Steyn, 2000; Hoffmann & Bauerfeind, 2003;
Kjetland et al., 2010). The lesions in the vagina and cervix cause loss of
mucosal integrity and coupled with the abnormal new blood vessels for-
mation around the lesions increase the risk of acquisition of HIV and HPV
infections among women with FGS (Poggensee et al., 2000; Downs et al.,
2011; Randrianasolo et al., 2015; Costain et al., 2018). Benign and ma-
lignant lesions such as, polypous and papillomatous tumours, cervical
carcinoma, and others, can also complicate FGS (El-Mahgoub, 1982;
Schwartz, 1984; Helling-Giese et al., 1996; Pillay et al., 2016).

6. Diagnosis

The diagnosis of FGS begins with a high index of suspicion in female
patients living in Schistosoma-endemic areas who present with vaginal
symptoms with or without haematuria (Gundersen et al., 1996; WHO,
2015). Symptoms alone may not be definitive of FGS as many of the
symptoms may be caused by several other debilitating disorders of the
genital tract such as sexually transmitted diseases (Kjetland et al., 2008b;
Shukla et al., 2019). Therefore, it is important that prompt and accurate
diagnosis is reached for women with these worrisome symptoms. This
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will help reduce the anxiety and stigma of FGS by increasing awareness
and support together with prompt treatment which will in turn improve
the mental and social health of these women (Talaat et al., 2004; Yir-
enya-Tawiah et al., 2011; Hotez et al., 2020; Masong et al., 2021).
Women living in endemic areas with these presentations should be
further examined and investigated with a high index of suspicion to make
a definitive diagnosis of FGS (WHO, 2015).

6.1. Colposcopy examination

The ability to visualize and recognize the egg-induced lesions (grainy
sandy patches, homogeneous yellow sandy patches, rubbery tubercles
and abnormal blood vessels) during pelvic examination using a colpos-
copy, is strongly diagnostic for FGS in women with clinical features
(Kjetland et al., 2012; Randrianasolo et al., 2015; WHO, 2015; Ekpo
et al., 2017). The presence of sandy patches (grainy sandy patches and
homogenous yellow sandy patches) might signify a more chronic infec-
tion probably starting from childhood, while rubbery papules are seen
more in younger women or girls and might signify a more recent infec-
tion (Randrianasolo et al., 2015). Colposcopy is limited to observing only
vaginal lesions on the wall of the vagina and on the cervix (Randrianasolo
et al., 2015). Many healthcare professionals are not knowledgeable in
identifying these genital lesions and to overcome this, the WHO designed
a pocket atlas to serve as a visual aid for healthcare professionals in
endemic areas (WHO, 2015; Ekpo et al., 2017). However, the absence of
lesions in colposcopy may not rule out FGS as the lesions might be in the
uterus, fallopian tubes, or ovaries (WHO, 2015).

This diagnostic examination has cultural and ethical challenges
because it can only be done in women who are sexually active and not
virgin girls (Kjetland et al., 2012; Randrianasolo et al., 2015; FAST,
2021). Even sexually active women might be unwilling to undergo pelvic
examination due to stigmatization (FAST, 2021).
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6.2. Other diagnostic procedures

At the moment, there are no standardized laboratory diagnostic pro-
cedures yet for the diagnosis of FGS, but the use of some methods such as
histological biopsy, PCR analysis on cervical lavage samples, vaginal
swabs, and biopsies has been reported (Randrianasolo et al., 2015). Bi-
opsies are not really encouraged because the procedure can further in-
crease the risk of HIV transmission among sexually activewomen (Kjetland
et al., 2012; O’Brien et al., 2019). In many S. haematobium-endemic areas,
these laboratory diagnoses might not be feasible as the technology and
logistics to carry them out are usually not available (Randrianasolo et al.,
2015). However, there are ongoing studies to harness molecular tech-
niques to overcome the challenges with colposcopy in resource-limited
endemic areas such as PCR molecular analysis on a self-sampled vaginal
swab (PCR self-swab), or in vaginal lavage, especially among virgin girls
(Kjetland et al., 2009; Sturt et al., 2020; FAST, 2021).

7. Treatment

Praziquantel is the drug of choice for the treatment of S. haematobium
infection (Richter, 2003; WHO, 2015; FAST, 2021). Although prazi-
quantel has no effect on the deposited eggs, the rationale for use in the
treatment of FGS is its ability to kill the adult worms and thus preventing
egg production and subsequent deposition in the genital tract (Kjetland
et al., 2006b). In S. haematobium-endemic areas, WHO recommends that
praziquantel is prescribed to school-attending children including young
and adolescent girls (WHO, 2009). This early treatment among young
girls is considered effective in preventing FGS by killing the
egg-producing adult worms thereby preventing egg deposition in the
genital tract (Kjetland et al., 2006b, 2008a; WHO, 2009). It is believed
that even a single dose of praziquantel in childhood can prevent half of
the cases of FGS in endemic areas (WHO, 2009).

Women with suspected symptoms or complications as well as those
with established FGS can still be treated with praziquantel to prevent
further deposition of egg (Richter et al., 1996; Kjetland et al., 2012; WHO,
2015). Preventing further deposition of eggs in the genital tract can still be
effective in resolving symptoms and complications of FGS despite prazi-
quantel not having a direct impact on the deposited eggs (Richter et al.,
1996; Kjetland et al., 2006b, 2008a; WHO, 2015). This beneficial effect
was reported among women with infertility who were pregnant after
almost two years of praziquantel treatment (Kjetland et al., 2012). Pre-
emptive treatment is not only encouraged among women and girls living
in endemic areas, but also among women with a history of contact with
water bodies after a brief visit to endemic areas, because they also have
substantial risk of developing FGS (Crump et al., 2000; FAST, 2021).
Praziquantel is administered at 40 mg/kg body weight at least twice a
year. In areas where reinfection is very likely, it can be used more often
such as at a 6–8-week interval (which is the time taken for the adult worm
to mature after infection) (WHO, 2015; FAST, 2021).

8. Control and prevention of FGS

With increasing awareness of FGS, several control and prevention
measures have been proposed. They include intensifying existing pre-
vention measures against urinary schistosomiasis, preventing FGS in
women and young girls in endemic areas, through mass chemotherapy
and preemptive treatment with praziquantel, and finally treatment of
FGS with praziquantel after a proper and prompt diagnosis (Grimes et al.,
2015; Tian-Bi et al., 2018; FAST, 2021). These interventions can be
summarized as primary and secondary prevention of FGS.

8.1. Primary prevention of FGS

The main focus of this intervention is to prevent the entry of
S. haematobium into the human body through the reduction or prevention
of human exposure to cercariae in water bodies. To achieve this, various
5

activities already being practiced in Schistosoma-endemic areas in the
prevention of urinary schistosomiasis can be employed (Grimes et al.,
2015; Braun et al., 2018). The provision of potable water for drinking and
household chores as well as building bridges across rivers, lakes, and
streams can reduce human exposure considerably (Grimes et al., 2015).
Removal of water snails from water bodies through the removal of vege-
tation or the use of chemicals (molluscicides) has also been shown to be
beneficial in reducing cercariae in the water bodies (Braun et al., 2018;
Tian-Bi et al., 2018). Preventing open defecation through health education
with an emphasis on the risk of not only urinary schistosomiasis but also
FGS can help reduce exposure to infection by preventing the release of eggs
into water bodies (Grimes et al., 2015; Saleem et al., 2019). Health edu-
cation focused on increasing awareness of FGS in the community can also
be a useful primary prevention strategy (Engels et al., 2020; FAST, 2021).

8.2. Secondary prevention of FGS

These are activities that aim to prevent full-blown disease among
people living in endemic areas that are likely to be infected or diagnosed
with infection (FAST, 2021). These activities are both effective against
urinary schistosomiasis as well as FGS (Kjetland et al., 2012). Periodic
praziquantel mass chemotherapy in endemic areas targeting urinary
schistosomiasis is a potent secondary prevention strategy against FGS
(Kjetland et al., 2012). Preemptive treatment of FGS is also a secondary
prevention strategy where women who live in endemic areas or those
with a history of exposure to water bodies in endemic areas presenting
with symptoms are given praziquantel without a definitive diagnosis of
FGS (FAST, 2021). Increasing awareness of FGS among healthcare pro-
viders and training them to recognize symptoms and signs will help
improve easy identification and treatment (FAST, 2020). The FAST
package project is proposing among other measures, integration of the
diagnosis and treatment of FGS into existing reproductive and sexual
health clinical services like STI/HIV, family planning, mother and child
health, and cervical cancer screening services (FAST, 2020). Prompt
treatment of women or young girls with symptoms and signs of FGS can
ultimately prevent overarching debilitating complications that lead to
death or reduced quality of life of these women (Kjetland et al., 2012;
FAST, 2020, 2021).

8.3. Challenges of control and prevention

There are several challenges facing the control and prevention of FGS
in endemic areas. First and foremost, preventing human contact with
water bodies in endemic areas is a daunting task, as the provision of clean
and potable water in some countries is almost impossible due to lack of
political will, civil conflict, and wars (Evan Secor, 2014; Grimes et al.,
2015). Sometimes the provision of potable water does not prevent people
from having contact with water bodies (Evan Secor, 2014; Grimes et al.,
2015). Many women and young girls are gainfully employed in places
such as rice plantations, fishing, and local cloth cleaning outfits, where
theymay be constantly exposed to water bodies infested with Schistosoma
spp. (Grimes et al., 2015; FAST, 2015). Provision of adequate toilet fa-
cilities in endemic countries could be another challenge, as many homes
lack basic toilet facilities, thus encouraging open defecation (Saleem
et al., 2019).

Unsustainable dependence on the donation of praziquantel in the
treatment of FGS is another major challenge (Tchuem Tchuent�e et al.,
2017; FAST, 2021). Many governments in endemic areas are yet to throw
their weight on financing the provision of praziquantel, probably because
they are oblivious of the overarching consequences of Schistosoma spp.
Infections in endemic areas (King & Dangerfield-Cha, 2008; Oyeyemi
et al., 2020). While the available praziquantel in most endemic com-
munities is donor-supplied for mass chemotherapy exercise targeting
school children, there is no praziquantel for adults with FGS (Tchuem
Tchuent�e et al., 2017; FAST, 2021). This poses a strong challenge for the
treatment of FGS in endemic areas.
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9. Conclusions

With all the ongoing efforts of the relevant stakeholders to increase
awareness among health workers and members of the community, it is
very likely that FGS will soon be better appreciated in endemic areas.
With the proposed involvement of healthcare professionals with varied
specialty and qualifications in the diagnosis, management and treatment
of FGS, the acquisition of basic knowledge of this parasitic disease is very
crucial. Increased awareness of FGS among healthcare professionals will
improve diagnosis and ensure prompt treatment of condition. A better
understanding of FGS can throw more light on the true burden and im-
plications of schistosomiasis in endemic areas, contributing greatly to its
control and prevention.
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protocol. BMC Publ. Health 18, 186.

Vass, A.C.R., Lucey, J.J., 1982. Bilharzial granuloma of the fallopian tube: case report. Br.
J. Obstet. Gynaecol. 89, 867–869.

Vilana, R., Corachan, M., Gascon, J., Valls, E., Bru, C., 1997. Schistosomiasis of the male
genital tract: transrectal sonographic findings. J. Urol. 158, 1491–1493.

WHO, 2009. Statement: WHO working group on urogenital schistosomiasis and HIV
transmission, 1–2 October 2009. World Health Organization, Geneva. https://
www.who.int/news/item/30-10-2009-statement-who-working-group-on-urogenital-
schistosomiasis-and-hiv-transmission-1-2-october-2009. (Accessed 24 February 2022).

WHO, 2015. Female genital schistosomiasis: a pocket atlas for clinical health-care
professionals (No. WHO/HTM/NTD/2015.4). World Health Organization, Geneva.
https://apps.who.int/iris/handle/10665/180863.

WHO, 2022. Schistosomiasis WHO facts. World Health Organization, Geneva. https
://www.who.int/news-room/fact-sheets/detail/schistosomiasis. (Accessed 24
February 2022).

Wu, G.Y., Halim, M.H., 2000. Schistosomiasis: progress and problems. World J.
Gastroenterol. 6, 12.

Yirenya-Tawiah, D., Amoah, C., Apea-Kubi, K.A., Dade, M., Ackumey, M., Annang, T.,
et al., 2011. A survey of female genital schistosomiasis of the lower reproductive tract
in the Volta Basin of Ghana. Ghana Med. J. 45, 16–21.

http://refhub.elsevier.com/S2667-114X(22)00019-X/sref44
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref44
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref44
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref45
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref45
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref45
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref45
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref46
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref46
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref46
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref46
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref47
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref47
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref47
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref47
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref48
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref48
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref48
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref48
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref48
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref49
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref49
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref49
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref49
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref49
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref50
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref50
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref50
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref51
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref51
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref51
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref51
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref51
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref52
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref52
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref52
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref52
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref53
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref53
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref53
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref53
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref53
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref54
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref54
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref55
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref55
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref55
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref56
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref56
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref56
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref57
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref57
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref57
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref57
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref57
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref58
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref58
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref58
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref59
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref59
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref59
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref59
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref60
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref60
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref60
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref61
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref61
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref61
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref62
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref62
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref62
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref62
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref63
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref63
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref63
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref63
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref63
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref64
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref64
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref64
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref64
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref64
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref65
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref65
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref65
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref65
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref65
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref65
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref66
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref66
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref66
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref67
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref67
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref67
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref68
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref68
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref68
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref68
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref68
https://www.who.int/water_sanitation_health/resources/vector337to356.pdf
https://www.who.int/water_sanitation_health/resources/vector337to356.pdf
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref70
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref70
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref70
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref70
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref71
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref71
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref72
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref72
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref72
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref73
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref73
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref74
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref74
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref74
https://schistosomiasiscontrolinitiative.org/fast-research-project
https://www.medrxiv.org/content/10.1101/19009233v1.full
https://www.medrxiv.org/content/10.1101/19009233v1.full
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref77
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref77
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref77
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref77
https://doi.org/10.1186/1471-2334-6-134
https://doi.org/10.1186/1471-2334-6-134
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref79
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref79
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref79
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref79
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref80
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref80
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref80
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref80
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref81
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref81
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref81
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref81
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref81
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref82
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref82
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref82
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref83
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref83
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref83
https://www.who.int/news/item/30-10-2009-statement-who-working-group-on-urogenital-schistosomiasis-and-hiv-transmission-1-2-october-2009
https://www.who.int/news/item/30-10-2009-statement-who-working-group-on-urogenital-schistosomiasis-and-hiv-transmission-1-2-october-2009
https://www.who.int/news/item/30-10-2009-statement-who-working-group-on-urogenital-schistosomiasis-and-hiv-transmission-1-2-october-2009
https://apps.who.int/iris/handle/10665/180863
https://www.who.int/news-room/fact-sheets/detail/schistosomiasis
https://www.who.int/news-room/fact-sheets/detail/schistosomiasis
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref87
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref87
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref88
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref88
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref88
http://refhub.elsevier.com/S2667-114X(22)00019-X/sref88

	The parasitology of female genital schistosomiasis
	1. Introduction
	2. Brief history, distribution, and disease burden of S. haematobium
	3. Transmission
	4. Life-cycle and migration of schistosomula, adult worms and eggs of S. haematobium
	5. Pathogenesis and clinical features of FGS
	6. Diagnosis
	6.1. Colposcopy examination
	6.2. Other diagnostic procedures

	7. Treatment
	8. Control and prevention of FGS
	8.1. Primary prevention of FGS
	8.2. Secondary prevention of FGS
	8.3. Challenges of control and prevention

	9. Conclusions
	Funding
	CRediT author statement
	Declaration of competing interests
	References


