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ABSTRACT

Eosinophilic cystitis (EC) is a rare inflammatory disease of unclear etiopathology and various clinical presen-

tations. We present a case of a 10-year old boy who was referred to our center because of acute kidney injury.

The imaging diagnostic showed hydronephrosis, irregular thickening and infiltration of the posterior bladder

wall. During cystoscopy, no ureter orifices were identified. Based on histopathological examination of bladder

biopsy specimens, EC in an acute phase was diagnosed. To our knowledge the presented case is the first where

EC led to post-renal acute kidney injury requiring hemodialysis. In the article we describe the diagnostic

difficulties, therapy, clinical outcomes, and patient’s follow-up.
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INTRODUCTION

Eosinophilic cystitis (EC) is a rare inflammatory dis-
ease that affects all age groups, but more often adults,
regardless of gender [1-6]. To date, less than 100 cases
of EC in children have been described [1, 7].

The etiopathology of EC remains unclear. It is pro-
posed that many factors, including allergy to medications
and food, urinary tract infection, tuberculosis, parasitosis,
vesical injuries, chronic irritation of the bladder wall as
well as autoimmune disorders, may induce dysregulation
of the immune system [1, 4, 8]. The underlying mechanism
is related to the antigen-antibody complexes and IgE-me-
diated response resulting in mast cell degranulation and
eosinophils’ aggregation to the bladder wall [1, 8]. Further
effects are inflammation, tissue remodeling and damage [8].

The clinical presentation of the disease may vary from
frequency, dysuria, suprapubic pain, nocturnal enuresis,
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gross or microscopic hematuria, and urinary retention to
formation of a bladder mass imitating bladder tumor [1,
2,4,5,9-13].

Due to varying and non-specific clinical symp-
toms, diagnosis and proper treatment are often delayed.
The case presented here is the first in which EC led to
severe AKI requiring renal replacement therapy.

CASE REPORT

A 10-year-old boy was referred to the Department
of Pediatric Nephrology (tertiary center) because of acute
kidney injury (AKI). In the past three months, he had suf-
fered from abdominal pain, initially on the left and then
on both sides. His general condition was steadily getting
worse; he felt weak and tired.

The diagnostics was initiated about a month after
the first symptoms appeared. The outpatient ultrasound
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FIGURE 1. Ultrasound showing left hydronephrosis

of the abdomen revealed asymmetry of the kidneys
(length of the right kidney was 88 mm, left kidney
101 mm) and left hydronephrosis (the renal pelvis an-
terior-posterior (AP) diameter was 19 mm); the bladder
was full with smooth walls. Two weeks later the diagnosis
was continued in a primary hospital. There were no sig-
nificant changes in the sediment in urinalysis. The repeat-
ed ultrasound confirmed previous findings. The voiding
cystourethrogram was within normal limits. The patient
was discharged home with a recommendation to continue
diagnostics and with a planned outpatient diuretic dy-
namic renal scintigraphy. Pending the results of scintig-
raphy, while staying at home, the boy started to get up
at night to urinate. The pain became more severe, and
analgesics were required every day (ibuprofen 200 mg
and drotaverine 40 mg, each once or twice daily). A few
days later dysuria with mild leukocyturia also appeared,
and antibiotic therapy was started due to the acute cysti-
tis diagnosis. The symptoms did not diminish, and when
the boy did not urinate for 12 hours, he was presented to
the Emergency Department (ED) in a primary hospital.

His past medical history: hypothyroidism treated with
levothyroxine, grass pollen allergy, rash after administra-
tion of amoxicillin.

The family medical history included: kidney cancer in
a distant family member and allergic asthma in a younger
brother.

In the ED of the primary hospital, the physical ex-
amination revealed: mild dehydration due to decreased
fluid intake, abdomen pain on palpation; blood pres-
sure was normal. An indwelling catheter was inserted
and only 30 ml of urine was obtained. Laboratory tests
showed moderate peripheral eosinophilia (1.56 x 10°/1,
normal range below 0.8 x 10°/1), elevated levels of serum
creatinine (6.9 mg/dl), urea (128.8 mg/dl), and potassium

(5.4 mmol/l), decreased serum sodium level (130.4 mmol/l),
CRP within the norm. Urinalysis showed a trace of pro-
tein with normal sediment. The diagnosis of AKI was
made and the boy was referred to our department (ter-
tiary hospital). Laboratory tests confirmed the above
disorders; calculated by the Schwartz formula, eGFR was
9.79 ml/min/1.73 m? Compensated metabolic acidosis
was also found. The urinalysis showed mild leukocy-
turia, but the urine culture was negative. The ultrasound
of the abdomen showed increased parenchymal echoge-
nicity of both kidneys, left hydronephrosis (renal pelvis
AP 24 mm, calyces 18 mm), and distended left ureter to
10 mm; the bladder was empty (Figure 1).

Because of dehydration, intensive intravenous fluid ad-
ministration was started, after which diuresis occurred, and
after a few days serum creatinine decreased to 2.24 mg/dl.
Unfortunately, it was a temporary improvement, and after
another few days, there was complete urinary retention and
rapid deterioration of renal parameters, as well as hyperka-
lemia, being an indication for hemodialysis.

In the meantime, the result of a scintigraphy was ob-
tained; it confirmed left kidney obstructive nephropathy
with a relative function of 19.8% and the right kidney
of 80.2%. The diagnostics were extended. CT urography
showed enlargement of both kidneys, bilateral hydrone-
phrosis, more severe on the left side, left megaureter (12 mm
width) with the narrowed distal part of 50 mm length and
a 6 mm contrast filling defect in its lumen; the bladder was
empty. Ultrasound performed on the saline-filled bladder
showed irregular thickening of the posterior bladder wall
and a bladder mass of 4.5 x 2 cm. Magnetic resonance im-
aging (MRI) indicated high-cellular infiltration of the pos-
terior bladder wall, which encompassed all the bladder wall
layers and spread beyond the bladder, suggesting BKV (BK
virus) infection or malignancy (Figure 2).
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FIGURE 2. Magnetic resonance imaging showing infiltration of blad-
der wall
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FIGURE 3. Eosinophilic cystitis in histopathological examination: specimens taken during cystoscopy (A, B) and open bladder biopsy (C, D)

During cystoscopy, no ureters orifices were identified.
Bladder biopsy specimens were taken. Pending the result
of the histopathological examination and the BKV test,
bilateral nephrostomy was performed, after which the re-
nal function gradually improved and after two days full
recovery was achieved. BKV infection was finally ruled
out. Specimens taken during cystoscopy showed eosin-

ophilic cystitis; no dysplastic or neoplastic changes were
identified. Because of strong suspicion of malignancy,
open biopsy of the bladder wall was performed. Histo-
pathological examination revealed numerous eosinophil-
ic infiltrates in the bladder wall and urothelial papillary
hyperplasia; eosinophilic cystitis in an acute phase was
diagnosed (Figure 3).
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FIGURE 4. Follow-up magnetic resonance imaging after 3 months

Therefore, treatment including oral prednisone
(1.5 mg/kg b.w./24 hours) and oral antihistamine (ceti-
rizine 5 mg twice daily) was started. The ultrasound after
4 weeks showed partial regression, and the dose of pred-
nisone was gradually reduced. After nephrostomy remov-
al in the 10th week of therapy, no disturbances in the uri-
nary passage were noted. Follow-up MRI after 3 months
revealed almost complete resolution of the bladder mass.
There was also a significant improvement in the scinti-
graphic image after 6 months (relative function of the left
kidney improved to 38%, and the renogram curve was
nearly normal) (Figure 4).

DISCUSSION

Eosinophilic cystitis is a rare disease with various eti-
ology and symptomatology, which can significantly delay
diagnosis. EC in children may present with frequency;,
dysuria, suprapubic pain, nocturnal enuresis, gross or
microscopic hematuria, and urinary retention [1, 9, 10,
14-17]. In later stages, massive infiltration of the bladder
wall may form a mass imitating bladder tumor [2, 12, 13,
18-21]. Uncommon manifestations include oliguria and
acute kidney injury [22, 23], and even intraperitoneal
bladder perforation [24].

In laboratory tests, a complete blood count can reveal
peripheral eosinophilia in about 40-50% of patients [4, 6,
7]. Erythrocytes, leukocytes, and proteinuria are the most
common findings in urinalysis, while urine culture is neg-
ative in most cases [1, 4, 6, 7].

Based on the literature, the most common com-
plication of EC in the general population is dilatation
of the upper urinary tract (27%), while unilateral dys-
functional kidney (1.5%) and renal insufficiency (1.5%)
are very rare [7]. Among pediatric patients with a detect-
ed bladder mass causing hydronephrosis and elevated
serum creatinine, the renal function improved after en-
abling proper urine drainage by inserting an indwelling

catheter, clean intermittent catheterization [6], or dou-
ble JJ-stent placement [12]. Unilateral nephrostomy was
required in three patients [6, 12, 23]. To the best of our
knowledge, this is the first pediatric case where EC led to
severe AKI requiring dialysis and bilateral nephrostomy.

During the diagnostic process, we faced several
challenges. Initially, drug toxicity was taken into con-
sideration. Peripheral eosinophilia and frequent intake
of non-steroid anti-inflammatory drugs might be possible
factors inducing AKI in the mechanism of acute tubulo-
interstitial nephritis.

The diagnosis in the present case was delayed for
many reasons. The outpatient ultrasound and the ultra-
sound performed in the primary hospital did not show
changes in the bladder wall. Different technical and
non-technical factors may affect the detection of bladder
wall lesions. Presumably, the infiltration which affected
the left ureter drainage was localized intramurally or was
too small to visualize at this stage. Also in our center,
the first ultrasound and CT scans were performed on an
empty bladder, which made it difficult to fully visualize
its walls. However, complete urinary retention with a rap-
id deterioration of renal function, which was transient
in nature, and complete remission of AKI after bilateral
nephrostomy pointed to an obstructive cause. It was con-
firmed by further imaging and cystoscopy.

Differential diagnoses included primarily vesical
rhabdomyosarcoma, followed by other malignant lesions
such as urothelial carcinoma, leiomyosarcoma, lympho-
ma [3, 12, 18, 20] as well as non-malignant lesions, i.e.
solitary fibrous tumor, leiomyoma, or cystitis caused by
a polyoma-BK virus and other infectious agents [2, 18,
25]. Cystoscopy with tissue sampling for histopathologi-
cal examination or whole layer bladder biopsy is required
for the final diagnosis [2, 7, 13, 22, 26]. In cases in which
the bladder mass was noted submucosally at cystoscopy,
or in order to reinforce the accuracy of diagnosis when
neoplasm in strongly suspected, open biopsies were per-

352

Pediatria Polska — Polish Journal of Paediatrics 2023; 98



Eosinophilic cystitis as a rare cause of post-renal acute kidney injury in children: a case report

formed [2, 21]. Adequate deep biopsies are needed in order
to study the muscle involvement; otherwise, the diagno-
sis can be missed [1, 17]. Recently, an ultrasound-guided
needle biopsy including all the layers of the bladder wall
has been proposed as a new feasible method [27]. How-
ever, it may not be relevant in all patients, for example in
the present case due to the lesion localized in the posterior
wall of the bladder. Only the histopathological examina-
tion established the diagnosis, including in our case.

As EC is a very rare condition in children, there are
no guidelines regarding therapy and follow-up. The man-
agement depends on the clinical presentation and symp-
tom severity. It ranges from observation and supportive
care to removal of potential allergens, medications, and
rarely surgical procedures [6, 13, 20, 28]. In most patients,
corticosteroids and antihistaminic drugs are used, and
antibiotics if the urine culture is positive [4, 6, 13, 20, 25].

Recurrence of the disease may occur in 30% of pa-
tients [5, 6]. In recurrent or refractory cases, cyclosporine
A or azathioprine therapy might be an option [4, 5, 25, 29,
30]. Due to potential relapses, patients should be moni-
tored with a frequency depending on the obtained effects.
Fortunately, regardless of delay in the proper diagnosis
of our patient, the treatment brought excellent results.
The boy is still under our care.

CONCLUSIONS

Eosinophilic cystitis presents various clinical mani-
festations, but severe AKI requiring dialysis has not been
described before. The bladder wall infiltration and thick-
ening caused by EC may mimic a bladder tumor and
might be a very unusual cause of post-renal acute kid-
ney injury. The definitive diagnosis is based on the result
of histopathological examination. Proper diagnosis and
treatment result in a good clinical outcome. However, due
to disease recurrence risk, patients need longer follow-up.

DISCLOSURE

The authors declare no conflict of interest.

REFERENCES

1. Hasan A, Abdel-Al I, Nafie K, et al. Clinicopathological character-
istics and outcomes of eosinophilic cystitis: a retrospective study.
Ann Med Surg (Lond) 2021; 68: 102626.

2. Zhou AG, Amin A, Yates JK, et al. Mass forming eosinophilic cysti-
tis in pediatric patients. Urology 2017; 101: 139-141.

3. Runge SB, Hoyer S, Winding L. Macroscopic hematuria and a blad-
der mass: eosinophilic cystitis in a 7-year-old boy. Case Rep Radiol
2016; 2016: 9346218.

4. Mosholt KSS, Dahl C, Azawi NH. Eosinophilic cystitis: three cas-
es, and a review over 10 years 1935. BMJ Case Rep 2014; 2014:
ber2014205708.

5. Bendalla A, Shagrouni A, Grietly A, et al. A rare presentation of eo-
sinophilic cystitis in paediatric urology. Urol Case Reports 2022;
41:101973.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

. Sparks S, Kaplan A, Decambre M, et al. Eosinophilic cystitis in

the pediatric population: a case series and review of the literature.
] Pediatr Urol 2013; 9 (6 Pt. A): 738-744.

. Van Den Ouden D. Diagnosis and management of eosinophilic

cystitis. A pooled analysis of 135 cases. Eur Urol 2000; 37: 386-394.

. Mansouri M. Eosinophilic cystitis and interstitial cystitis: may aller-

gy be the reason? ] Pediatr Nephrol 2015; 3: 49-57.

. Abilov A, Ozcan R, Polat E, et al. Rare cause of dysuria: eosinophilic

cystitis. ] Pediatr Urol 2013; 9: e6-e8.

Kilic O, Akand M, Gul M, et al. Eosinophilic cystitis: a rare cause
of nocturnal enuresis in children. Iran Red Crescent Med J 2016;
18: €24562.

Thomas JC, Ross JH. Eosinophilic cystitis in a child presenting with
a bladder mass. J Urol 2004; 171: 1654-1655.

Enevold Olsen N, Fosbel M@, Thorup J, et al. Eosinophilic cystitis
presenting as possible pediatric rhabdomyosarcoma in convention-
al imaging including18F-FDG-PET/CT/MRI - a rare case. Diag-
nostics 2021; 11: 672.

Dawman L. Bladder mass masquerading as eosinophilic cystitis in
a child: when to think beyond malignancy? ] Indian Assoc Pediatr
Surg 2021; 26: 51-53.

Taktak A, Acar B, Giir G, et al. An unusual cause of gross hema-
turia: Answers. Pediatr Nephrol 2015; 30: 769-770.

Eibensteiner F, Tonnhofer U, Springer A, et al. An unusual case
of dysuria, pollakisuria, and eosinophilia: answers. Pediatr Nephrol
20225 37: 789-791.

Thompson RH, Dicks D, Kramer SA. Clinical manifestations and
functional outcomes in children with eosinophilic cystitis. ] Urol
2005; 174: 2347-2349.

Venkatesh KS, Bhat S. Eosinophilic cystitis: a rare cause of hema-
turia in children. Case Reports Nephrol 2012; 2012: 710230.
Tamai K, Koyama T, Saida S, et al. MR imaging findings of eosino-
philic cystitis in an 8-year-old girl. Pediatr Radiol 2007; 37: 836-839.
Neeli SI, Devaraju S, Kadli S, et al. Pseudotumoral eosinophilic cys-
titis in 2 children from India. UroToday Int J 2010; 3: 8-11.

Bey E, Teklali Y, Rabattu PY, et al. Case: eosinophilic cystitis pre-
senting as a bladder mass in an 11-year-old girl. Can Urol Assoc J
2017; 11: E446-E448.

Katsuyuki S, Kazumitsu T, Kazuko G, et al. A case of eosinophilic
cystitis in a 5-year-old boy. Acta Urol Jpn 2000; 7: 54-57.

Galutira PJT, Canonigo BB, Cabansag MRE, et al. Presenting man-
ifestations of eosinophilic cystitis in two Filipino children. Int Urol
Nephrol 2010; 42: 557-563.

Redman JF, Parham DM. Extensive inflammatory eosinophilic
bladder tumors in children: Experience with three cases. South
Med ] 2002; 95: 1050-1052.

Hwang EC, Kwon DD, Kim C]J, et al. Eosinophilic cystitis causing
spontaneous rupture of the urinary bladder in a child. Int J Urol
2006; 13: 449-450.

He J, Ning F, Tu L, et al. Eosinophilic cystitis in children: a case
report. Exp Ther Med 2018; 16: 2978-2984.

Schmitz-Dréger BJ, Skutetzki A, Rieker R], et al. Eosinophilic cysti-
tis mimicking bladder cancer - considerations on the management
based upon a case report and a review of the literature. Virchows
Arch 2021; 479: 523-527.

Luo YB, Gao Q, Guo J, et al. Ultrasound-guided co-axial introducer
needle biopsy in the diagnosis of eosinophilic cystitis in children.
Chin Med J (Engl) 2021; 134: 1872-1873.

Bin Shin H, Park HS, Kim JH, et al. A rare case of eosinophilic
cystitis involving the inside and outside of the urinary bladder as-
sociated with an infected urachal cyst. BMC Urol 2021; 21: 116.
Ozdogan EB, Camlar SA, Bilen S, et al. An unusual cause of ter-
minal hematuria in a child: eosinophilic cystitis. ] Can Urol Assoc
2014; 8: e867-e871.

Adeleye O, Trickett JS, Wright BL, et al. Refractory eosinophilic cys-
titis controlled with low-dose cyclosporine therapy: A case report.
Urol Case Rep 2021; 39: 101829.

Pediatria Polska — Polish Journal of Paediatrics 2023; 98

353



