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Abstract and Introduction

Abstract

Squamous metaplasia of the bladder is often related to chronic bladder infection or irritation and has no malignant potential in its nonkeratinizing form. Nonkeratinizing squamous metaplasia of the bladder is most commonly seen during cystoscopy in female adults, although there have been reports of several young adults with this lesion. This case may represent the first pediatric patient with this finding.

Introduction

When squamous metaplasia of the trigone, also known as pseudomembranous trigonitis, is nonkeratinizing, it is considered a normal variant.[1] In contrast, keratinizing squamous metaplasia, also known as leukoplakia, represents a precancerous lesion.[2] Patients with metaplastic changes of the bladder may be asymptomatic or present with irritative voiding symptoms, recurrent urinary tract infections (UTIs), or hematuria. Bladder metaplasia is not commonly reported in the pediatric population and, to our knowledge, the case we present is of the youngest patient reported. We discuss the pathophysiology, diagnosis, and management of this type of lesion as it pertains to the pediatric population.

Case Report

A 15-year-old girl presented with a history of intermittent gross hematuria. The hematuria occurred once or twice a month during a 6-month period and never persisted longer than 24 hours. The patient had no complaints of dysuria, frequency, urgency, or incontinence. There was no relationship between the onset of gross hematuria and the patient's menstrual period, and there was no history of trauma, bleeding disorder, UTI, or renal disease.

Physical examination, including blood pressure evaluation and a genitourinary tract examination, was normal. Urinalysis did not demonstrate evidence of red blood cells or other abnormality. Results of urine culture, complete blood cell count, and serum chemistries were also normal. Renal and bladder ultrasonography showed normal kidneys and no evidence of bladder pathology, such as bladder wall thickening or mass.

Because of the duration and frequency of symptoms, cystoscopy, using a 6F pediatric cystoscope, was performed with the patient under anesthesia. A well-defined white patch of bladder mucosa was seen overlying the trigone (Figure 1), surrounding the ureteral orifices. The remainder of the bladder was normal, and efflux from both ureters was clear. To establish a diagnosis, a cold-cup biopsy of the lesion was performed using a 3F instrument. There was no active bleeding following the biopsy, so fulguration of the biopsy base was not necessary. The patient was discharged to home without a urinary catheter the same day.

	



	Figure 1. (click image to zoom) Cystoscopic view of a squamous metaplastic lesion overlying the trigone in a 15-year-old girl.


Pathologic evaluation of the biopsy specimen demonstrated nonkeratinizing squamous metaplastic cells (Figure 2), fragments of normal squamous epithelium, and indications of chronic inflammation (including polymorphonuclear leukocytes and lymphocytic response). There was significant glycogen deposition within the squamous cells but no evidence of keratinization or premalignant changes.

	


	Figure 2. (click image to zoom) Bladder biopsy specimen demonstrating mature, nonkeratinizing squamous mucosa (hematoxylin-eosin stain, x100).


During the next 6 months, the frequency and intensity of the patient's gross hematuria lessened. Follow-up consisted of routine office visits every 2 months for 6 months. Results of urinalysis at each visit were normal. Since the lesion was benign and had no predisposition toward malignancy, follow-up cystoscopy was not recommended.

Discussion

Pathophysiology

Bladder epithelium, which develops from the cloaca, has the potential to produce many variants. Histologically and immunohistochemically, squamous metaplastic cells appear similar to those of normal epidermis.[1] Nonkeratinizing squamous metaplastic cells of the bladder result when the normal transitional cell mucosa of the bladder undergoes metaplasia of the squamous cells. This change usually occurs in response to an irritative or infectious process.[2]
The metaplastic change was once thought to be a premalignant condition; however, there is considerable pathologic and clinical evidence to demonstrate that the resulting lesion has no potential for malignant transformation.[2] The presence of keratin in the lesion, however, is more ominous and suggests premalignancy.[2] It has been suggested that keratinizing squamous metaplastic cells may give rise to squamous cell carcinoma in 20% to 37% of cases.[2-4]
Because irritative conditions of the bladder, such as chronic UTI and an indwelling catheter, are often associated with squamous metaplasia -- both nonkeratinizing and keratinizing -- it is not uncommon to discover an area of metaplasia incidentally during cystoscopy for another problem. The lesion is discovered so frequently during adult cystoscopy that biopsy is often deferred because the diagnosis is established by the gross appearance of the lesion. This is especially true when the lesion is found in its typical location overlying the trigone.

Although this lesion is most commonly discovered in females, recent studies demonstrate that squamous cell metaplasia is not associated with increased estrogen activity.[1] Rather, squamous epithelium appears to replace normal urothelium once edematous or inflammatory changes occur within the lamina propria.[5] Electron microscopy has shown that squamous metaplastic cells lack the tight junctions seen in normal transitional epithelial cells, so it is possible that urine permeates the subepithelial layers, resulting in ongoing inflammation of the lamina propria.[3] Parsons and associates[6] believe that a defect in the glycosaminoglycan layer leads to chronic inflammatory changes of the bladder wall, and some patients with this defect respond to treatment with oral sodium pentosanpolysulfate. Antibody against 28K protein was found to be elevated in the patients with squamous cell metaplasia and squamous cell carcinoma. This 28K protein has now been identified as triose phosphate isomerase by Montgomerie and coworkers[7] and could be used as a potential marker for diagnosis and follow-up.

Clinical Presentation

Most reported cases of squamous metaplasia of the bladder have occurred in female adults. In fact, nonkeratinizing squamous metaplasia of the trigone and bladder neck is seen in about 50% to 70% of fertile women and is therefore considered a normal variant.[3] Squamous metaplasia occurring elsewhere in the bladder is more often keratinizing, carries a high risk of being precancerous, and may progress to squamous cell carcinoma.[8,9] A review of the literature indicates that 3 cases have been reported in patients between the ages of 18 and 20 years.[2] We believe our case is the first pediatric case reported.

In all of these younger patients and in our patient, the presenting complaint that prompted cystoscopy was gross hematuria, irritative voiding symptoms, UTI, or a combination of these symptoms. These are similar to symptoms seen in adults. It has been suggested that squamous metaplasia affects sensory efferents of the trigone and may result in symptoms similar to those of the urethral syndrome or interstitial cystitis.[3]
Diagnosis

In each of the younger patients, evaluation was based on the presenting symptom and included history and physical examination, urinalysis, and urine culture. In addition to this baseline evaluation, some patients were also evaluated with renal and bladder ultrasonography. All patients underwent cystoscopy for definitive diagnosis. Although pediatric cystoscopy is not frequently performed for irritative voiding symptoms or even gross hematuria, it may be indicated when symptoms are severe or are long-standing.

A diagnosis of squamous cell metaplasia of the bladder can be made definitively by biopsy; however, in many adults, the clinical presentation of irritative voiding symptoms along with the characteristic appearance of this lesion at cystoscopy is sufficient for diagnosis. Grossly, the lesion appears as a glistening, fluffy white patch of bladder mucosa with well-defined borders. The metaplastic change typically will be seen over the trigone, but it may also involve other areas of the bladder. Extratrigonal involvement is more likely to be keratinizing, in which case biopsy may be warranted.

Squamous metaplasia of the bladder is not well documented in the pediatric literature. Based on the limited number of cases reported, it appears that the pathophysiology is similar to that in adults. In our patient, biopsy was performed, given the rarity of the lesion in a young female patient. Biopsy demonstrated the typical findings of nonkeratinizing squamous metaplasia and also showed evidence of mild chronic inflammation.

Treatment

If the lesion is discovered during routine pediatric cystoscopy, the main decision concerns the necessity for biopsy. Because this lesion is not well understood in the pediatric population, a cold-cup biopsy of the lesion can be performed when the diagnosis is uncertain. A biopsy can be performed using a 3F instrument without significant bleeding, and the site should not require cauterization. If the lesion is discovered outside the trigone, then biopsy should be considered to rule out keratinization.

Because nonkeratinizing squamous metaplasia is benign and has no malignant potential, treatment is not necessary. If an identifiable irritative or infectious process is discovered, that should be managed directly. In the rare event that keratin is discovered in the biopsy specimen, then careful follow-up with urine cytology and cystoscopy may be necessary, although this has never been reported in the pediatric population.
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