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Invasive High-grade Upper Tract
Urothelial Carcinoma in a
14-Year-Old Girl
Michael K. Lam, Aaron P. Bayne, Gregory A. Thomas, and J. Christopher Austin

We present an unusual pediatric case of invasive upper tract urothelial carcinoma with an associated genetic predispo-
sition. A 14-year-old female presented with intermittent right flank pain, and was found to have a poorly functioning
hydronephrotic right kidney. Laparoscopic nephrectomy was performed. Pathology demonstrated upper tract urothelial
carcinoma, and she subsequently underwent completion ureterectomy. Genetic studies demonstrated a double-hit con-
stitutional deletion of a DNA mismatch repair protein, revealing a rare Lynch syndrome variant known as Constitu-
tional Mismatch Repair Deficiency Syndrome. This disease places her at high risk for multiple malignancies, including
upper tract urothelial carcinoma. UROLOGY 101: 145–146, 2017. © 2016 Elsevier Inc.

Urothelial carcinoma is rare in pediatric patients.
When diagnosed, it most commonly involves the
bladder and is usually noninvasive in nature. There

are even rarer reports of high-grade invasive urothelial car-
cinoma of the bladder, but none of the ureter or renal pelvis.
Here we describe an unusual case of invasive urothelial car-
cinoma of the ureter in a pediatric patient, as well as review
her genetic predisposition for multiple malignancies, a heri-
table diagnosis known as Constitutional Mismatch Repair
Deficiency Syndrome (CMMRD).

CASE REPORT
A 14-year-old female was referred for evaluation of hydro-
nephrosis, right flank pain, and gross hematuria. Medical
history was significant for stage 3 neuroblastoma, treated at
age 2 with surgical resection and chemotherapy, as well as
colonic polyposis with subsequent colectomy at age 13. Prior
hematuria work-up with a general urologist included cys-
toscopy with bladder wash cytologies that were normal. A
renal ultrasound demonstrated grade IV hydronephrosis.
Severe right hydronephrosis with a dilated ureter extend-
ing to the vicinity of a staple line from her prior colectomy
was seen on noncontrast computed tomography scan (Fig. 1).
She had a normal renal ultrasound 3 years earlier. Physical
examination revealed right costovertebral angle and ab-
dominal tenderness.

A MAG-3 renal scan demonstrated <10% right renal func-
tion. She underwent cystoscopy, retrograde pyelogram, and

ureteroscopy. A long, tortuous, obstructing, narrowing of the
distal ureter with medial deviation was seen (Fig. 2). On
ureteroscopy, narrowing of the lumen was appreciated, but
there was no obvious mass. No improvement in renal func-
tion was seen on repeat studies after stent placement.

Right laparoscopic nephrectomy was performed. The
proximal ureter was removed, but dense fibrosis was en-
countered, and the ureter was divided and periureteral tissue
was biopsied.

Pathology showed invasive urothelial carcinoma of the
ureter with invasion through the wall into the surround-
ing tissue. She returned to the operating room 7 days after
the nephrectomy for right ureterectomy and lymph node
dissection. Invasive papillary transitional cell carcinoma
of the ureter with metastatic disease in 1 of 10 lymph nodes
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Figure 1. Hydroureteronephrosis extending to the level of
the pelvic brim, ending near a staple line from prior surgery.
(Color version available online.)
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was found in the resected specimen. Further imaging showed
no metastatic disease. Tumor stage was pT3N1M0. She re-
ceived 4 cycles of adjuvant MVAC. Genetic testing re-
vealed mutations of both PMS2 genes, 1 from each parent
(both of them thus diagnosed with Lynch syndrome). With
continued follow-up, she has since been found to have a
bladder tumor (high-grade Ta, Fig. 3) and a frontal lobe
astrocytoma, and has undergone resection of both. At her
12-month follow-up computed tomography scan, a new

2.4 cm lesion in the liver was identified, and biopsy was
consistent with metastatic urothelial carcinoma. She is now
undergoing treatment with Nivolumab.

DISCUSSION
The vast majority of case reports discuss urothelial carci-
noma localized to the bladder, and from 1968 to 2005 the
World Health Organization database has recorded only 80
of these patients.1,2 Even rarer, only a handful of nonin-
vasive low-grade upper tract urothelial cell carcinoma case
reports have been identified.3-7 High-grade upper tract
urothelial cell carcinoma represents an extremely rare (if
not reported) entity among the pediatric population.

This patient’s unique predilection lies in her genetic sus-
ceptibility. She possessed a constitutional germline muta-
tion of both her PMS2 genes. By interacting with 7 other
mismatch repair (MMR) proteins, the coded PMS2 protein
plays a critical role correcting errors in the DNA replica-
tive process. Defective MMR has been associated with
microsatellite instability leading to somatic mutations and
the development of malignancies. Most notably, this is the
cause of Lynch syndrome when it occurs in a single gene.8,9

Constitutional Mismatch Repair Deficiency Syndrome is
associated with urothelial carcinoma of the ureter, which
is generally seen in adults. The DNA MMR mechanism
and multisystem consequences have been extensively re-
viewed by Huang et al.10 Here we report a double-hit con-
stitutional mutation of an MMR complex protein
responsible for multiple malignancies in a 14-year-old girl.
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Figure 2. Retrograde pyelogram redemonstrating dilated and
tortuous right ureter, with transition point and medial deviation.

Figure 3. Urothelial carcinoma of the bladder seen on sur-
veillance cystoscopy, near the prior surgical bladder cuff site.
(Color version available online.)
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