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Bladder stones in a closed diverticulum caused by Schistosoma mansoni: A case report
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Abstract
BACKGROUND
Genitourinary (GU) schistosomiasis is a chronic infection caused by a parasitic trematode, with Schistosoma haematobium (S. haematobium) being the prevalent species. The disease has a variable prevalence around the world, with a greater burden on, but not limited to Africa, South America, Asia, and the Middle East. 

CASE SUMMARY
We report the case of a 30-year-old man who presented with symptoms of bladder stones. During endoscopic cystolithalopaxy, we did not detect any stones in the bladder. Upon careful scanning of the urinary bladder trigone, sandy patches were detected. We performed endoscopic resection, which revealed a closed diverticulum with bladder stones. The diverticular wall was sent for histopathology and revealed features of chronic granulomatous inflammation with numerous embedded Schistosoma eggs, with some of the eggs having lateral spines. The patient was treated with praziquantel, and his symptoms completely resolved. 

CONCLUSION
GU schistosomiasis is primarily caused by S. haematobium. However, Schistosoma mansoni mediated GU schistosomiasis is unusual, making this a quite interesting case. 
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Core tip: Genitourinary (GU) schistosomiasis is a chronic infection caused by the parasitic trematode, with Schistosoma haematobium being the prevalent species. We report a case of a 30-year-old male who presented with GU schistosomiasis due to Schistosoma manosoni which is a rare incidence.

INTRODUCTION
Genitourinary (GU) schistosomiasis is a chronic infection induced by the parasitic trematode of the genus Schistosoma. It has been well described as a cause of urinary disease predominantly in Egyptian papyri[1]. Schistosoma haematobium (S. haematobium) is the primary schistosome species causing GU schistosomiasis. It is considered the third most devastating tropical disease in the world, with variable prevalence around the world[2]. Africa, South America, Asia, and the Middle East are the most frequently affected regions. It has been estimated that over 230 million people are infected with Schistosoma spp. Worldwide[3]. The World Health Organization has reported 200000 deaths per year due to schistosomiasis in sub-Saharan Africa[4].
The range of diseases caused by schistosomes is highly variable, depending on the organ system involved[3]. Adult male and female worms live, mate, and produce eggs within the veins of their human host. The eggs that are shed into the external environment infect suitable host snails. Asexual replication occurs within the snails to produce infectious larvae called cercariae. It is the cercariae that penetrate the human skin and enter the body. S. haematobium is the most predominant species of GU infection and specifically resides in the perivascular venules[3]. Its high association with bladder cancer makes it a serious parasite[5,6]. Urinary schistosomiasis inflammation can be categorized into cellular (Type IV hypersensitivity) or humoral (mainly Type III) immune response, with the humoral response carrying the risk of cancer[1]. The early phase of the infection is usually inflammatory, along with classical features such as inflammatory granulomata involving the bladder and lower ureters. At this phase, patients usually present with increased episodes of hematuria and dysuria. Microscopic examination of the urine at this stage can diagnose the infection[1]. The later phase is dominated by parenchymal-mesenchymal transformation, where the granulomata are modulated, fibrosed, or calcified[1]. Herein, we report the case of a 30-year-old man who had GU schistosomiasis caused by parasitic eggs with a lateral spine (i.e., S. mansoni), which is rarely reported in the literature. 

CASE PRESENTATION
Chief complaints
A 30-year-old Yemini man presented to the emergency department in our hospital complaining of dysuria with associated lower abdominal and penile pain for months. The patient was consequently referred to our urology department for further evaluation.

History of present illness
The patient’s symptoms started 6 mo prior to presentation. He is not known to have any medical condition. 

History of past illness
He denied any history of urolithiasis, hematuria, or other lower urinary tract symptoms.

Physical examination
The physical examination results were unremarkable.

Laboratory examinations
Urinalysis was inconclusive and was not suggestive of urinary tract infection (UTI). Laboratory investigations revealed a normal creatinine concentration of 80 μmol/L.

Imaging examinations
An initial renal and bladder ultrasound detected multiple bladder stones. Accordingly, we performed a computed tomography (CT) scan without contrast. The CT scan revealed multiple bladder stones with a burden of 1.5 cm and was otherwise normal (Figure 1). 
Following consultation with the patient, we decided to perform an endoscopic cystolithalopaxy. During the procedure, we observed with a cystoscope that the urethra was normal. Although the bladder neck was mildly elevated and hyperemic, no stones or diverticula were detected. Upon inspection of the trigone, we observed a central inter-ureteric bulge with sandy patches over the urothelium. Further careful scanning revealed no evidence of a diverticular neck. Therefore, we decided to perform a minor resection of the inter-ureteric bulge. Using a monopolar resectoscope, a brief resection was performed, and multiple stones were seen within a closed diverticulum. Consequently, complete deroofing was performed. All stones were fragmented and extracted cystoscopically. The diverticular wall was then sent for histopathological examination. The patient tolerated the procedure well and was discharged the following day with no active issues. 

FINAL DIAGNOSIS
Histopathological examination revealed features of chronic granulomatous inflammation with scattered multinucleate reactive giant cells around numerous embedded Schistosoma eggs. Some of the eggs had lateral spines with sporadic degeneration and calcification. No definite atypia or malignancy was detected (Figures 2 and 3). 

TREATMENT
The patient received praziquantel (40 mg/kg) in two divided doses for one day.

OUTCOME AND FOLLOW-UP
At the follow-up visit two weeks later, the patient reported complete relief from his symptoms. A urine sample collected for microscopic examination revealed no evidence of Schistosoma eggs. The patient reported no recurrence of symptoms at the two-month follow-up visit. Even though we recommended a PCR test, the patient did not follow up.

DISCUSSION
Schistosomiasis infection is a serious tropical disease with variable prevalence; the majority of cases are reported in developing countries. The type of schistosomiasis is highly dependent on the affected organs. S. haematobium usually resides and infects the GU tract, while S. mansoni, S. japonicum, and S. mekongi reside and infect the liver and gastrointestinal tract. It is important to include schistosomiasis in the differential diagnosis when dealing with patients with no urological features but who are from a schistosomiasis endemic region. Common features of GU schistosomiasis include, but are not limited to, hematuria and dysuria[7]. Our patient had urological symptoms and lived in an endemic area, consistent with the diagnosis of GU schistosomiasis. On physical examination, generalized lymphadenopathy is common, and it is paramount to examine the skin for possible maculopapular rash, which indicates penetration of the cercaria larva. Moreover, approximately one-third of patients will have splenomegaly[7]. However, we did not observe any such indications upon physical examination of our patient. It should be taken into consideration that schistosomiasis may also mimic metastatic malignancy. A case report which occurred in the United Kingdom describes a patient who was suspected to have bladder cancer with pulmonary metastasis. However, detailed history revealed a visit to an endemic country, and urinary cytology revealed S. haematobium. The patient was treated with praziquantel, which resolved lesions in the bladder, lungs, and lymph nodes[2].
It is important to mention that as schistosomes cannot excrete waste products due to the lack of an anus, they disgorge directly into the bloodstream. Some of these regurgitated wastes are essential for blood-based and urine-based diagnostic purposes[3]. A systematic review of 90 articles concluded that microhematuria determined by microscopy efficiently identified a large proportion of infections and non-infections[8]. In addition to urine testing, a complete blood count indicates eosinophilia in over 80% of acutely infected patients[7]. In recent years, sophisticated PCR methods such as high-resolution melting curve assays have emerged to diagnose schistosomiasis with high sensitivity and specificity[9].
 The imaging modalities in GU schistosomiasis depend on the location. In the case of the bladder, patchy calcifications producing the picture of “cystitis cystica” may be observed. Another characteristic radiological sign is calcification of the seminal vesicles[1]. A study that reviewed 153 Egyptian men with GU schistosomiasis concluded that the most common finding by urography is obstructive uropathy associated with significant bladder calcification, ureteral stenosis, and ureterolithiasis[10]. The presence of “sandy patches” is another common and classical observation by cystoscopy. These are areas of roughened bladder mucosa surrounding the egg deposits that were evident in our patient[7]. 
A definitive diagnosis of schistosomiasis requires histopathology, which reveals the characteristic S. haematobium eggs with their terminal spines and granulomas. The current understanding is that S. haematobium is the cause of GU schistosomiasis, while other Schistosoma species cause intestinal schistosomiasis[1,9,11,12]. However, our patient showed the presence of eggs with a lateral spine with GU schistosomiasis, which could indicate the possibility of an infection with another Schistosoma species. A case report that occurred in Turkey describes an old man from a S. mansoni non-endemic area who developed transitional cell carcinoma of the bladder secondary to S. mansoni infection. Although the association between S. Haematobium and bladder cancer is well-established, the association between S. mansoni and bladder cancer is uncertain due to the lack of sufficient evidence in the literature[13]. Moreover, a study in Cameroon, which included 1118 children, revealed that 162 (14.5%) children had S. mansoni eggs in the urine, and 33 (3%) children had S. haematobium eggs in the feces[14].
Nephropathy and renal failure are also complications associated with GU schistosomiasis. Nephrotic syndrome is caused by immune complex deposition in the glomerular capillaries and basement membrane in response to S. haematobium[15]. Immunofluorescent studies of these immune complexes have detected IgM, IgG, IgE, and occasionally IgA deposits[16]. A systematic review of urological complications of GU schistosomiasis surmised that there was no difference in urinary stone incidence between patients with or without GU schistosomiasis[15]. However, the authors of another study hypothesized that infective stone formation is higher among GU schistosomiasis patients[1]. 

CONCLUSION
Although the first report relied on systematic evidence, the second assumption is more consistent with our patient who developed multiple bladder stones. Administration of praziquantel (40 mg/kg) for such cases is the most standard evidence-based regimen[17]. Despite the patient reporting complete symptom resolution, we could not confirm absolute elimination of the parasite by PCR as he did not maintain follow-up visits.
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Figure Legends
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Figure 1 Computed tomography scan images showing two stones at the base of the bladder with a burden of 1.5 cm. Computed tomography images do not reveal that the stones are present within a diverticulum (white arrow). A: Axial; B: Sagittal; C: Coronal images.


Figure 2 Hematoxylin and eosin staining images of resected diverticulum at 200× magnification. Lamina propria show multiple granulomatous inflammation around calcified ova. Marked fibrosis and chronic inflammation were also observed surrounding the calcified ova. 
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Figure 3 Hematoxylin and eosin staining images of resected diverticulum at 400× magnification. The image shows that the majority of the Schistosoma eggs are calcified with some showing lateral spines.
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