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Abstract: Bladder calculi occur predominantly in men, and their incidence is very low in females. Female urethral calculi are even
rarer and are usually associated with anatomical or pathological abnormalities. This case report describes a female patient with a giant
calculus extending from the urinary bladder into the urethra, crossing the bladder neck. The patient had a three-year history of lower
urinary tract symptoms before diagnosis. She was presented with acute pyelonephritis on the left side, bilateral hydronephrosis due to
reflux, and recurrent urinary tract infections. An emergency cystostomy was performed at our medical center for urinary drainage,
followed by open cystolithotomy. Urethroscopy revealed a urethral diverticulum near the bladder neck; however, the patient declined
diverticulum resection. A five-year follow-up was conducted. This case report provides valuable insights into diagnosing and treating
rare lower urinary tract calculi in females, accompanied by a literature review.
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Introduction

Urolithiasis is a common disease worldwide, and its incidence continues to rise.!> In China, the incidence rates of
bladder calculi and urethral calculi are approximately 3.2% and 0.5%, respectively. Bladder calculi in females are rare,
while urethral calculi are even rarer.” This report presents a case of a lower urinary tract stone in female, which extended
across the bladder neck into the urethra. This case may serve as a reference for the treatment of similar diseases.

Case Presentation

A 21-years-old female presented with frequent and painful urination lasting three years. She was initially misdiagnosed
as having urinary tract infection and treated with antibiotics at two rural hospitals, but symptoms recurred. The patient
was admitted to our medical center on April 4, 2020, with fever (maximum temperature: 104°T"). Ultrasonography of the
urinary system revealed bilateral hydronephrosis, bilateral ureteral dilation, trabeculated bladder, and bladder stones.
Abdominal computed tomography (CT) showed a bladder stone with bladder wall thickening, urethral stone, bilateral
hydronephrosis, and endometrial thickening (Figure 1). Inmediate urethral catheterization failed. Due to persistent high
fever despite antibiotic therapy, emergency surgery was performed for urine drainage and symptom relief. Intraoperative
cystoscopy confirmed that the urethral stone was fixed and could not be repositioned into the bladder (Figure 2).
Therefore, an emergency cystostomy was performed. One week later, open cystolithotomy was conducted. The stone
crossed the bladder neck, extending from the bladder into the urethra. The bladder neck opening was gently dilated, and
the stone was slowly pulled back into the bladder and completely removed (Figure 3). There were differences between
the two groups (Table 1). Significant edema prevented simultaneous removal of a urethral diverticulum located near the
bladder neck at the 6 o’clock position. Multiple polypoid tissues were found in the stone retention area and collected for
pathological examination. The bladder mucosa showed chronic inflammatory changes with the formation of brown nests,
partial fragmentation, and calcified components. At discharge, the patient urinated normally. Follow-up examination
revealed a diverticulum measuring 2.0 cm % 1.5 cm (Figure 4), and the polypoid tissue had disappeared. The patient
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Figure | (A) The arrow indicates bilateral hydronephrosis. (B) The arrow indicates the calculus crossing the bladder neck and extending into the urethra.

Figure 2 The arrow indicates the appearance of the calculus as observed through cystoscopy in the urethra.

Figure 3 The calculus after removal, with (A) located in the bladder and (B) in the urethra.

refused surgical removal of the diverticulum. After urination, residual urine in the diverticulum was drained by urethral
squeezing, without further flow from the urethral orifice. We recommended against vaginal delivery to prevent
urethrovaginal fistula formation. During the five-year follow-up, the patient experienced mild stress incontinence and
one missed abortion. Behavioral therapy was administered to manage mild stress incontinence.
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Table | Stone Test Results

The Part of the Calculi in Bladder | The Part of the Calculi in Urethra
Calculi color White Black
Size (cmXcm) 3.0x2.0 2.5x2.0
Calculi composition Calcium oxalate Carbonate apatite and calcium oxalate
CT values of the central area of calculi (HU) 1240 952

Abbreviation: HU, Hounsfield Unit.

Discussion

Lower urinary tract calculi commonly occur in males, but bladder calculi are rare in females, and urethral calculi are
even rarer.” Female calculi often develop secondary to retained upper urinary tract stones. Primary calculi typically
result from pathological or anatomical abnormalities, such as infection and diverticulum in the bladder or urethra.*
In this case, the misdiagnosis may have resulted from limited clinical experience and inadequate diagnostic
resources. Stones in the bladder had higher density and CT values (Table 1), suggesting earlier formation. The
calculus traversed the bladder neck, grew into the urethra, and caused obstruction of the lower urinary tract.
Consequently, urinary retention, bilateral hydronephrosis, secondary infections, and acute pyelonephritis of the left
kidney occurred. As the urethral calculus grew, it compressed the urethra and led to urethral diverticulum formation,
making the case even rarer.

The bladder calculus was composed of calcium oxalate, while the urethral calculus contained carbonate apatite and
calcium oxalate (Table 1). Previous studies indicate calcium oxalate is a major component of bladder stones. The
formation of carbonate apatite is associated with urinary tract infections.” Therefore, calculus formation in this patient
was likely related to dietary habits and chronic urinary tract infections.

Figure 4 Postoperative follow-up. (A) Bladder neck opening. (B) Urethral diverticulum.
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Typically, urethral calculi are pushed back into the bladder and treated transurethrally like bladder stones.**®
However, in this patient, the calculus was fixed and could not be repositioned into the bladder. Furthermore, the
limited space of the female urethra made lithotripsy difficult, potentially causing tissue injury with low
effectiveness.” Therefore, an emergency cystostomy was performed to drain urine and relieve symptoms.
Subsequently, open cystolithotomy was performed to avoid urethral and sphincter damage.*® The patient experi-
enced mild stress incontinence, possibly related to multiple pregnancies and uterine curettages.® Behavioral therapy,
such as Kegel exercises, was recommended. During the five-year follow-up, the patient’s urinary incontinence
symptoms improved significantly.

In this case, the bladder mucosa exhibited chronic inflammatory changes with Brunn nest formation. Brunn nests
occur when transitional epithelium is exposed to chronic irritation and are commonly observed in glandular cystitis.’
After stone removal, follow-up examination showed the bladder mucosa became smooth.

Periurethral fascia protrusion can lead to urethral diverticula formation.'® In this patient, the diverticulum likely
developed due to the growing calculus compressing the urethra. Because of severe local edema, the diverticulum was not
removed concurrently. Three months postoperatively, the diverticulum remained, with residual urine draining upon
urethral squeezing after urination.

This report aims to provide a reference for similar cases.

Consent

The study complies with the Declaration of Helsinki. Publication of this case has obtained patient consent. The
manuscript contains no identifying information, the case details and accompanying images have been approved by the
patient. Ethical clearance from the Second Affiliated Hospital of Zunyi Medical University.
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