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Abstract  Background: Urinary bilharziasis is endemic to more than 70 countries, mostly in sub-saharan Africa, 
including Sudan. It poses a significant burden in terms of morbidity, economic and public health consequences. The 
disease is usually diagnosed clinically and by urine examination. Imaging plays an important role in demonstrating 
morbid anatomy and complications. Rahad town is located near a small fresh-water lake and is known for high 
prevalence of the disease. Objective: The aim of this study was to investigate the sonographic manifestations of 
urinary bilharziasis among school children in Rahad town in North Kordofan state, Sudan. Methods: Seventy-five 
school children, who complain of burning micturition, red urine and/or urgency were included in the study. At least 
10 ml urine were collected from each child in a sterile, tightly closed container. Ultrasound scanning of the abdomen 
was carried out by a radiologist, using a 3.5 MHz abdominal probe and a portable ultrasound scanner. The liver, 
spleen, kidneys, ureters and urinary bladder were scanned and documented. The urine was examined by a senior 
pathologist, who recorded the finding of microscopic hematuria and/or bilharzial ova in each sample. Data were 
analyzed using a statistical package (PSPP) to calculate frequencies and mean values. Results: The study included 
75 children in classes 1-4. Mean age was 9.36 years, range 7-14 years. Males were 59 (78.67%). More than one 
quarter (n= 20, 26.7%) have positive urine for S. hematobium ova. More than half (n= 42, 56%) have positive 
sonographic findings in the urinary bladder, including a third (n= 27, 36%) with bladder mucosal polyps. Only one 
child (1.3%) had dilated ureter and renal collecting system. Conclusion: Sonographic manifestations of urinary 
bilharziasis among school children in Rahad are mainly found in the urinary bladder, seen as wall thickening and 
irregularity, polyp formation and occasionally, calcification. Ultrasound could be used for mass screening and 
further follow up of urinary bilharziasis in children, as it can detect lesions even in patients with negative urine test 
for schistosomal ova. 
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1. Introduction 

Urinary bilharziasis (UB), caused by the trematode 
Schistosoma hematobium, is endemic to 78 countries, 
mostly in sub-saharan Africa [1], including Sudan. At 
least 206 million people are affected. It is the most 
important tropical disease after malaria, posing a 
significant burden in terms of morbidity, economic and 
public health consequences [2]. The disease is usually 
diagnosed by urine examination to detect the ova (eggs) of 
the worm, in addition to clinical manifestations such as 
hematuria and burning micturition. Imaging plays an 
important role in demonstrating morbid anatomy and 
complications such as hydronephrosis, bladder wall 
changes and ureteric calcification and fibrosis [3,4]. UB is 
associated with open water bodies, such as canals and 
lakes. The intermediate host is a fresh-water snail of the 
genius Bulinus, endemic in many parts of Sudan. Rahad 

town is located near a small lake (Turda) and is known for 
high prevalence of the disease [5]. The aim of this study is 
to investigate the sonographic manifestations of UB in 
school children in Rahad town in North Kordofan state, 
Sudan.  

2. Methods 

The largest basic school in Rahad with 860 children, 
about 1 km from the shore of the lake, was selected. 
Children in classes 1-4 who complain of burning 
micturition, red urine (hematuria) and/or urgency (n= 75) 
were invited to participate in the study. After obtaining 
ethical clearance from the Research Ethics Committee of 
the university of Kordofan, and obtaining written consent 
of the local education authorities, verbal consent of school 
teachers and headmaster, and the parents of children, urine 
samples were collected. During a 3-days period in 
February 2018, at least 10 ml urine was collected from 
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each child in a sterile, tightly closed container. Ultrasound 
scanning of the abdomen was carried out by a radiologist, 
using a 3.5 MHz abdominal probe and a portable 
ultrasound machine (Mindray DP-10, Nanshan, Shenzhen, 
China). The liver, spleen, kidneys, ureters and urinary 
bladder were scanned and documented. The urine was 
examined by the sedimentation technique 6-10 hours later. 
A senior pathologist recorded the finding of microscopic 
hematuria and/or bilharzial ova in each sample. Data were 
entered and analyzed using an open-source, freely 
available statistical package (PSPP, GNU.org). 

3. Results 

Of the 860 children in the school, 157 (18.3%) have 
urinary complains ranging from burning micturition to 
frank hematuria. Of those with such complains, 75 
children were in classes 1-4 (study population). Mean age 
was 9.36 years (+ - 1.64) range 7-14 years. Males were  
59 (78.67%) and 16 (21.33%) were females. More than 
one quarter (26.7%) have positive urine for S. hematobium 
ova. More than half (56%) have positive sonographic 

findings in the urinary bladder. Table 1 shows the clinical, 
urine microscopic and sonographic findings.  

Table 1. Clinical, urinary and sonographic findings 

Finding Number Percent 
History:   
Burning micturition 68 90.67% 
Frequency / urgency 48  64% 
hematuria 54  72% 
Duration: acute (less than 2 weeks) 23 30.27%  
Duration: chronic (more than 2 weeks) 52  69.33 % 
History of treatment with Praziquantel  6 8% 
Clinical examination:   
Clinical hepato-splenomegaly 8 10.67% 
Urine microscopic examination:   
Microscopic hematuria 15 20 % 
Positive S. hematobium Ova 20 26.67% 
Sonographic findings:   
Bladder wall thickening and/or irregularity 42 56% 
Bladder polyposis 27 36% 
Bladder wall calcification 4 5.33% 
Hydronephrosis 1 1.33 % 
Splenomegaly 7 9.33 % 

 
Figure 1. Bladder wall thickening 

 
Figure 2. Bladder wall thickening 

 
Figure 3. Bladder wall polyposis 

 
Figure 4. Bladder wall calcification 
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4. Discussion 

This study showed that the sonographic manifestations 
of UB in Rahad school-children are mostly found in the 
urinary bladder. This is similar to reports by many other 
studies in Sudan and abroad [6,7,8,9]. The lesions seen in 
the bladder are mucosal thickening and irregularity, 
polyposis and calcification. These are caused by the host 
immune reaction to the presence of the worm ova, 
deposited in the wall of the bladder [10]. Although most 
of the patients had chronic complains (69.3%), some 
lasting more than 2 years, no lesions were seen in the 
ureters or kidneys, except a single case (1.3%) of 
unilateral hydronephrosis. This indicates a mostly 
localized disease in the bladder and might indicate a better 
prognosis. Bladder lesions are mostly reversible by 
medical treatment [11,12], unlike ureteric fibrosis and 
calcification. The findings in this study are in contrast 
with findings by Elmadani and colleagues in Gezira, 
Sudan [6] where 52% had ureteric dilatation and 26.3 had 
hydronephrosis. A study in Yemen found that 54% had 
upper urinary tract abnormalities [13]. However, these 
findings are similar to those reported in a Nigerian study 
[14] where only 1.7 % had moderate dilatation of the renal 
pelvis. 

The sonographic findings in this population were more 
conspicuous than the presence of bilharzial ova in urine 
samples. Sonographic manifestations were seen in more 
than twice the number of positive urine samples (56% 
versus 26.7%). Some researchers, however, suggested that 
sonography may be less sensitive than urine examination 
in the early stages of disease and may overlook minor 
pathology [15]. Ultrasonography could be an inexpensive, 
sensitive means of screening for S. hematobium in 
children living in endemic areas [16]. Granuloma of the 
urinary bladder has particularly higher prevalence in 
children less than 15 years [17]. Ultrasound is a painless, 
quick and reproducible examination, making it an essential 
tool in the investigation of urinary schistosomiasis  
and large-scale interventions [10,18]. The WHO has 
developed a protocol for such use of sonography in 
assessing morbidity in S. hematobium [19]. 

Bladder lesions due to UB may be precancerous 
[20,21,22,23] in chronic infections. Sonography could 
play an important role in detecting such lesions and in the 
follow up after antibilharzial medical treatment and into 
the adult life. Vesico-urinary sonography is simple to 
learn and could be used by non-radiologist in field studies 
and mass screening [24]. 

Studies utilizing sonographic imaging to determine  
the morbidity associated with bilharziasis were previously 
conducted in Sudan, both for S. hematobium as S. mansoni 
[6,25]. But, to our knowledge, no mass screening of 
school children was conducted using ultrasound scanning. 

This study was limited in the scope and number of 
patients examined. However, in endemic areas, the efforts 
to control UB have to be continued for decades or perhaps 
indefinitely [26]. Such control programs need to exploit 
all possible means to study the problem and follow up 
with the results and outcomes of the preventive and the 
therapeutic interventions. Larger, more comprehensive 
studies are needed to better map the problem of UB in this 
area. 

5. Conclusion 

Sonographic manifestations of UB in school children in 
Rahad are mainly found in the urinary bladder, seen as 
wall thickening and irregularity, polyp formation and 
occasionally, calcification. Ultrasound could be used for 
mass screening and further follow up of UB in children, as 
it can detect lesions even in patients with negative urine 
test for schistosomal ova. 
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