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Abstract

Eosinophilic cystitis is a rare inflammatory disease of the bladder; it 
rarely occurs in children. Patients typically show irritative urination 
symptoms frequently, with a possible need for urgency, alongside 
dysuria, gross haematuria, suprapubic pain and painful urinati-
on. Sometimes bladder mass accumulation with the possibility 
of malignancy is also observed. We present an 8-year-old male 
patient who gained admission for terminal hematuria and discuss 
the management of eosinophilic cystitis.

Introduction

Terminal hematuria occurs at the end of the urinary tract 
and may have a prostatic, bladder, or trigonal cause.1 Gross 
hematuria in children is rare and is often associated with 
benign conditions, involving an infection or a urolithiasis.2,3

Eosinophilic cystitis (EC) is a rare inflammatory disease of the 
bladder with unknown etiology, characterized by numerous 
eosinophilic infiltrations of the bladder.4 Patients with eosi-
nophilic cystitis show irritative urination symptoms frequ-
ently, with a possible need for urgency, alongside dysuria, 
gross hematuria, suprapubic pain and painful urination. 
Sometimes bladder mass accumulation with the possibility 
of malignancy is also observed. We present an 8-year-old 
male patient who gained admission for terminal hematuria 
and discuss the management of EC.

Case report 

An 8-year-old male was admitted to hospital with a compla-
int of acute onset bleeding post-urination. He had frequent 
dysuria, with no fever or abdominal pain. One month before 
his admission, the patient had been admitted to another 

hospital with complaints of frequent terminal hematuria and 
antibiotics were prescribed for the treatment of suspected 
urinary tract infection. There was no history of any allergy 
or external trauma. Vital signs showed an axillary tempe-
rature of 37 °C, heart rate of 88/s, and a blood pressure of 
90/60 mmHg. Physical examination was normal.

Hematologic laboratory findings were: hemoglobin den-
sity of 12.4 g/dL; white blood cell count of 5800/mm3, with 
64% neutrophils, 72% lymphocytes, 4% monocytes and 
5% eosinophils; platelet count of 377000/mm3; blood urea 
nitrogen density of 12 mg/dL, creatinine density of 0.44 mg/
dL, calcium, phosphate, uric acid, and alkaline phosphatase 
levels with erythrocyte sedimentation rate (ESR) of 21 mm/h. 
Furthermore, C-reactive protein level was normal (0.06 
mg/L). Complement C3 density was 129 mg/dL (N:90-180), 
immunoglobulin E (Ig E) 256 IU/mL (N:1.35-165), immu-
noglobulin A (IgA) 119 mg/dL (N:1-250),  antistreptolysin 
O antibody 438 IU/mL (normal <200 IU/mL), and finally 
the absolute eosinophil count was 300/mm3. Allergy tests 
failed to identify any specific antigen. In the urine sample, 
urine specific gravity was 1020, with no present protein; 
urine nitrite was negative, though many erythrocytes were 
observed. The urine sediment on microscope demonstra-
ted numerous eumorphologic erytrocyte counts per field. 
Urine eosinophil percentage was 22% (with normal counts 
showing <3%). Spot urine calcium to creatinine ratio was 
0.02. Urine culture was sterile. 

Ultrasonography analysis revealed diffuse enlargement 
of the bladder wall. Magnetic resonance imaging (MRI) of 
the lower abdomen revealed 11 mm diffuse thickening in 
all segments of the bladder wall (Fig. 1), which also had 
been confirmed by the urinary ultrasonography analysis. 
Cystoscopy was conducted to assess for suspected eosinop-
hilia and eosiphiluria. Cystoscopic examination showed 
oedematous mucosal erythema with no polypoid lesion. 
Microscopic examination of the urinary bladder revealed 
chronic inflammation, including a prominent eosinophilia 
involving the mucosa and the full thickness of the lamina 
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propria, demonstrating the standard case with eosinophilic 
cystitis (Fig. 2). Antihistamines, klaritromicine and nonsteroi-
dal antiinflammatory treatment was started. He was followed 
up for 4 months. After the initial treatment, bladder wall 
thickness decreased from 11 mm to 4 mm and there was 
no microscopic hematuria.  

Discussion 

Hematuria is a frequently encountered symptom that has 
a broad differential diagnosis, ranging from urinary system 
infection to bladder cancer. Terminal hematuria is a pat-
hology encountered mostly as a result of inflammation of 
bulbar urethra and bladder neck. EC may be mimicking 
bladder cancer because of mass lesion in bladder. Patients 
with severe cases may need radical cystectomy.5

Terminal hematuria also can be seen in both EC and 
bladder cancer. Therefore, the differential diagnosis is very 
important. Microscopic hematuria frequently is benign, but 
macroscopic hematuria may indicate severe disease (Fig. 3).

EC is a rare inflammatory disease of the bladder, first 
described in 1960 by Brown.1 It has an unknown etiology, 
though it is characterized by numerous eosinophilic infil-
trations of the bladder.1 Patients with EC show irritative uri-
nation symptoms frequently, with possible urgency, along-
side dysuria, gross hematuria, suprapubic pain and painful 
urination. Sometimes bladder mass accumulation with the 
possibility of malignancy is also observed. Some patients 
have microscopic hematuria, urinary retention, and noctu-
ria. EC rarely occurs during chilhood; less than 75 pediatric 
cases have been described and there is more morbidity in 
boys.2,3 There is no genetic predisposition. 

Vesical injury, chronic vesical irritation, bladder surgery, 
food and drug allergies, tuberculosis and malignancies can 
be causal factors of EC; however, etiologic agents cannot 
easily be identified.4 Intravesical mitomycin, thiotepa and 
dimethyl sulfoxide have been reported as possible causative 

agents.6,7 Food allergens and parasites, such as Toxocara 
canis and Echinococcus, have been used to clarify the onset 
of EC.8 Conditions that have been associated with EC include 
Glanzmann’s thrombasthenia, eosinophilic gastroenteritis, 
bronchial asthma, and coeliac disease.9 Although peripheral 
eosinophilia and eosinophilia were highly suggestive of an 
underlying allergic cause, no specific cause was identified 
in this study.

The pathophysiology is unclear. EC can be related to a 
disorder of the immunoregulatory system due to exposure to 
a foreign protein substance acting as an antigenic stimulus. 
This can cause an immunoglobulin E-mediated release of 
eosinophilic chemotactic factor which would ultimately lead 
to the release of lysosomal enzymes and cytokines.3

With our patient, physical examination revealed suprapu-
bic tenderness, flank tenderness, or a mass aggregation ante-
rior to the rectum. Urinalysis showed proteinuria, pyuria and 
microscopic hematuria. Serum eosinophilia was observed. 
Positive urine culture had been reported; however, this was 
negative in our case. Mild peripheral blood eosinophilia had 
also been reported, with rare occurence as hypereosinophilic 
syndrome.8 EC has its own diagnostic management (Fig. 4).5

Ultrasonography and MRI results showed prominent thic-
kening of the bladder wall. Cystoscopic abnormalities in EC 
ranged from mucosal erythema to elevated, velvety, polypoid, 
oedematous, clearly aggregating, and invasive-appearing mas-
ses. Bladder biopsy was required for diagnosis. Histologically, 
the lamina propria is oedematous, containing a mixed inf-
lammatory infiltrate in which eosinophils are prominent.5

Occasionally, edema causes bladder outlet obstruction and 
urinary retention.3 Eosinophilic infiltrate was scattered throu-
ghout the lamina propria, and muscularis on bladder biopsy 
showed pathognomony for eosinophilic cystitis (Fig. 2). Mast 
cells, plasma cells, and giant cells were observed.

Fig. 1. Microscopic examination of the urinary bladder. Chronic inflammation 
(prominent eosinophilia) and full thickness of the lamina propria. 

Fig. 2. Magnetic resonance imaging of the lower abdomen revealed diffuse 
thickening in all segments of the bladder wall. 
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Conservative medical management is advised. Non-
specific medical therapy involving non-steroidal anti-inf-
lammatory agents, steroids, antihistamines, cyclosporine A, 
or montelukast could be used.2,4,10 Medical treatment was 
initiated with non-steroidal anti-inflammatory ibuprofen for 
10 mg/kg in 3 doses, and antihistaminic desloratadine for 
5 mg/day. Desloratadine is an H2 class antihistamine that 
stabilizes mast cells and possibly impairs eosinophilic mig-
ration to target organs. Hematuria showed complete resolve 
and bladder thickness decreased to 4 mm over a 4-week 
period since the initiation of medical therapy. Therapy itself 
continued for 6 months. One year later, the patient was 
still asymptomatic; follow-up was still needed as recurrence 
may ocur.11 Surgery involving cystectomy or urinary diversi-
on had been reported, but should only be considered after 
exhausting all other therapeutic options. Eosinophilic gas-
troenteritis, vesicoureteral reflux, hematuria requiring blood 

transfusion or salvage cystectomy, eosinophilic ureteritis, 
bladder rupture, and renal insufficiency are rare complica-
tions associated with EC. Sparks and colleagues3 reported 
on 4 cases with EC. All patients were diagnosed via cys-
tourethroscopy with biopsy. Patients were treated with a 
combination of steroids, antihistamines, and antibiotics. The 
authors concluded that EC presented with many different 
symptoms and diagnosis requires a high index of suspicion.

Although very rare during chilhood, EC should also be 
considered in patients with terminal hematuria which is res-
ponsive to medical therapy following nonsteroidal medica-
tions, as is the case with our patient. It also is often benign, 
despite the symptoms of bladder mass possibly directing to 
malignancy. EC can mimick bladder cancer because of the 
accompanying bladder mass. Dysuria, frequent urination, 
suprapubic pain or urinary retention due to obstruction and 
pelvic fullness may be seen in both EC and bladder cancer. 

Macroscopic hematuria

Symptoms and signs of 
a glomerulonephronitis –
edema/hypertension/
proteinuria/RBC casts

History of trauma

Signs/symptoms of UTI

Family history of stones

Renal ultrasound, urine culture, 
test parents for hematuria, 
hemoglobin electrophoresis, 
urine calcium/creatinine ratio

Tumour, structural abnormality

CT scan of abdomen/pelvis

Urine culture
Renal ultrasound

Renal ultrasound
24-hr urine collection
for metabolic stone profile

Obstructing stone

Refer to a urologist

Check basic metabolic
panel, complete blood count,
complement C3, albumin,
anti-streptolysin titer, and
streptozyme

Tests consistent with
post infectious
glomerulonephritis

No Yes

Refer to a pediatric
nephrologist

Supportive
therapy

Hypertension
Hyperkalemia
Azotemia 

Yes

Yes

Yes

Yes

No

No

No

No

Fig. 3. Macroscopic hematuria algorithm. RBC: red blood count; UTI: urinary tract infection; CT: computed tomography. 
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If EC causes a fibrosis in the bladder and a dilatation in the 
urinary system, it may present as a bladder mass mimicking 
bladder cancer.12

Conclusion 

When a patient presents with macroscopic hematuria and if 
there is a mass lesion in the bladder, cystoscopy and biopsy 

should be performed in the differential diagnosis. Histological 
examination is recommended to establish the diagnosis.
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Eosinophilic
cystitis

Frequency/dysuria/
hematuria/suprapubic pain

Withdraw any 
allergic or

precipitating
factors

Diagnostic
cystoscopy

Urinalysis
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(eosinophils)
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Biopsy and resection

NSAID/anti-histamines

Resolution No resolution

Symptomatic
treatment/antibiotics

consider other causes
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Follow-up
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Radical Rx (cystectomy)
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–Cystoscopy

IVU/CT
(upper tract dilatation)

Fig. 4. Algorithm of eosinophilic cystitis. 
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