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Noninvasive papillary uro
thelial carcinoma with
pathological features in between low and high
grades
A case report
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Abstract
Rationale: Urinary bladder urothelial carcinoma is the most common malignant tumor in the urinary system, and noninvasive
papillary urothelial carcinoma (NIPUC) comprises most bladder malignancies. NIPUC grading is important for therapeutic and clinical
protocol selection. Here, we report a case of NIPUC with pathological features in between low (LG-NIPUC) and high (HG-NIPUC)
grades NIPUC.

Patient concerns: A 72-year-old male, presenting with a 20-year history of hypertension and 5 months of hematuria.

Diagnoses:Computed tomography examination revealed a tumor in the urinary bladder neck. Microscopic investigation revealed
that most tumor tissue samples had a branching papillary architecture, with well-developed fibrous-vascular cores. Tumor cells were
slightly crowded, with somewhat altered cell polarity and cell adhesion. Immunohistochemistry showed positive Ki67 staining, mostly
in the basal layer, while p53 staining was rarely positive. These samples were diagnosed as LG-NIPUC. However, a few tumor tissue
samples presented mildly fused papillary architectures without cell polarity or adhesion. Most nuclei stained intensely and were
pleomorphic. All epithelial tissue layers were ki67 positive, and the p53 positive rate was higher than that in the LG samples.
Therefore, these were classified as HG-NIPUC.

Interventions: The tumor was completely resected during lithotomy postural surgery.

Outcomes: The patient is alive with a good recovery during 3 months after the surgery.

Lessons:We diagnosed this patient as having LG-NIPUC with local HG-NIPUC components. HG- and LG-HIPUC have different
outcomes. This case is a new challenge for the pathological grading of NIPUC. An intermediate HIPUC grademight need to be added
to the original NIPUC grading system.

Abbreviations: HG-NIPUC = high grade NIPUC, LG-NIPUC = low grade NIPUC, NIPUC = noninvasive papillary urothelial
carcinoma, WHO = World Health Organization.
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1. Introduction

Urinary bladder urothelial carcinoma is the most common
malignant tumor in the urinary system, and noninvasive
urothelial neoplasms represent the majority of bladder malig-
nancies at initial diagnosis.[1] Noninvasive urothelial neoplasms
were introduced into the World Health Organization (WHO)
classification system of urinary system tumors in 1973 and were
then retained and updated in the WHO 2004 and 2016
classification system.[2–4] The WHO classification summarized
the morphology of urothelial neoplasms and presented divergent
differentiation and genomic landscapes. Knowledge of the tumor
morphology and genotype is important for therapeutic and
clinical protocol selection for patients with urothelial neoplasms.
Pathological grading of urothelial tumors is of particular
importance in noninvasive urothelial neoplasms, specifically
papillary neoplasms. Noninvasive papillary urothelial carcinoma
(NIPUC) can be divided into low grade (LG) and high grade
(HG), which differ in their pathological features and clinical
prognosis.[3,4] Here, we report a case of NIPUCwith pathological
features that lies in between LG and HG.
2. Case presentation

A 72-year-old Chinese male was diagnosed with hypertension in
2000 and received amlodipine (Norvasc Amlodipine Besylate, 5
mg/day) for many years. The patient was first admitted to the
First Affiliated Hospital of China Medical University in
September 2020. Before hospitalization, the cardinal manifesta-
tion of the patient was gross hematuria for over 5 months, and it
was getting worse. The patient’s diet, defecation, andweight were
normal. There was no tenderness in the bladder area.
Hospital examination showed consistent bilateral thoracic

respiratory movement; voiceless lung percussion, with no dry and
wet rales; no liver or kidney pain and no shifting dullness on
percussion; normal bowel sounds with no splashing sound during
auscultation; and no tenderness or pain on tapping in the
vertebral region. The patient was negative for the Babinski sign,
ankle clonus, Hoffmann sign, Kernig sign, Brudzinski sign, and
asterixis.
Figure 1. Flexible cystoscopy showed a cauliflower-like tumor.
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The patient had slightly high total-prostate-specific antigen
(4.060ng/mL; normal range, 0.000–4.000ng/mL).
Computed tomography scans demonstrated a 1.2�1.1cm

filling defect on the posterior wall of the bladder, with obscured
margins. Computed tomography attenuation values were 39
Hounsfield units in normal scanned images and 66 Hounsfield
units after enhanced scanning. No abnormal retroperitoneal
lymph nodes were observed.
Flexible cystoscopy showed a cauliflower-like tumor at the 8

o’clock position on the bladder neck, measuring 1.2�1.0cm
(Fig. 1). The patient underwent lithotomy postural surgery under
epidural anesthesia. The tumor was completely resected to the
deep muscularis by an electric needle knife.
Microscopically, most tumor tissue samples were characterized

by exophytic tumor growth with branching papillary architec-
tures and well-developed branching fibrous-vascular papillary
cores. Cells were somewhat crowded, with slightly altered
polarity and cell adhesion (Fig. 2A). Cellular atypia was not
evident, as the cells exhibited a nucleo-cytoplasmic ratio of about
50%. The tumor cells consisted of lightly eosinophilic cytoplasm
and small distinct nucleoli. Nuclear atypia was mild, and the
amount of karyokinesis per 10 high-power fields was small
(Fig. 2B). Immunohistochemistry showed that ki67 positive
staining was mostly located in the basal layer, while p53 staining
was rarely positive (Fig. 3A, B). Such sections were diagnosed as
LG-HIPUC.
Figure 2. Histological features (hematoxylin and eosin staining) of low-grade
noninvasive papillary urothelial carcinoma (LG-NIPUC). Scale bars: 1mm (A),
400mm (B).



Figure 3. Immunohistochemistry examination in low-grade noninvasive
papillary urothelial carcinoma (LG-NIPUC) (A, B) and high-grade noninvasive
papillary urothelial carcinoma (HG-NIPUC) (C, D). Scale bars: 3mm (A-D).
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A small number of tumor tissue samples comprised mildly
fused papillary architectures (Fig. 4A, B). Cellular atypia was
evident, exhibiting a nucleo-cytoplasmic ratio of about 90%. The
cells were disorderly arranged, with no cell polarity or adhesion.
Most nuclei were prominent, deeply stained, and pleomorphic.
Mitotic count per 10 high-power fields was 5 to 10 (Fig. 4C, D).
Immunohistochemical staining for ki67 was positive in all
epithelial layers, and its positive rate was higher than that in LG
areas. The p53 positive rate was higher than that in LG areas
(Fig. 3C, D). Therefore, these samples were diagnosed as HG-
HIPUC. Based on these findings, the patient was diagnosed as
having LG-NIPUC with local HG-NIPUC components. Until
now this patient was alive with no tumor recurrence (6months).

3. Methodology

We fixed the tissues with 10% formalin and embedded them in
paraffin. Paraffin block was cut into sections (4mm) and then
Figure 4. Histological features (hematoxylin and eosin staining) of high-grade
noninvasive papillary urothelial carcinoma (HG-NIPUC). Scale bars: 3mm (A,
B), 400mm (C, D).
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H&E staining and immunohistochemistry staining were used. A
strep-tavidin peroxidase system (Ultrasensitive; Mai Xin,
Fuzhou, China) was performed for immunohistochemistry
staining. The primary antibodies used for immunohistochemistry
staining were as following: p53, and Ki67 (Mai Xin, Fuzhou,
China). The sections were examined under a microscope
(OLYMPUS). The ethics committee of the First Affiliated
Hospital of China Medical University approved this study.
4. Discussion and conclusions

Most bladder urothelial tumors are noninvasive at diagnosis
(stage Ta).[5,6] Pathological grade determination is important for
predicting the outcome. LG-NIPUC shows frequent recurrence,
rarely progresses to high grade, and has a good prognosis. HG-
NIPUC shows frequent recurrence, stromal invasion and
aggressive progression, and has a poor prognosis. Therefore,
accurate pathological diagnosis is essential for bladder cancer
patients.
According to the WHO classification, LG-NIPUC comprises

orderly arranged papillary leaves, thin multibranched and
slightly fused papillae, and branching fibrous-vascular core.
Nuclear polarity and relatively consistent morphology can be
distinguished. The nucleus shape and chromatin distribution
might be slightly changed. The nucleolus is not apparent, and
mitosis is rare. It is easy to distinguish its histological and
cytological manifestations, even under low-power microscopy.
HG-NIPUC is composed of disordered papillary structures

with moderate to prominent cellular atypia. This tumor grade is
characterized by noninvasive papillary structures. Some papillae
are thin, with frequent fusion and branching formation. The
nuclei are pleomorphic, with moderate to significant changes in
size, irregular chromatin distribution, prominent nucleoli, and
frequent pathological mitosis, which can be seen through the
entire epithelial layer (including the surface layer). The
urothelium is locally thickened, varying degrees of atypical
epithelial cell fusion are observed, and cell adhesion decreases.
In the present case, most tumor tissue samples complied with

LG-NIPUC histopathological diagnostic standards, but small
parts of the tumor tissue had fused papillary architectures and
cellular atypia, following the definition of HG-NIPUC.
Since the WHO introduced the bladder tumors grading

classification, several studies have focused on grading based on
immunohistochemical markers.[7,8] The TP53 gene is a tumor
suppressor gene involved in cellular damage response and cell-
cycle arrest.[9] This gene is located on 17p13.1. The protein
product ofTP53, p53, was shown to bemutated inmany cancers,
where inactive mutant forms may easily be detected. In bladder
cancer, TP53 mutations mostly occur in poorly differentiated
tumors. The mutation rate can predict the recurrence and
progression of bladder cancer and the death of these patients. The
positive expression rate of p53 was shown to differ between
tumor grades,[10] and the recurrence rate was higher when p53
was highly expressed. According to previous studies, staining was
considered positive when over 10% of the nucleus stained for
p53.[11]

ki67 is a nuclear protein complex and a marker for cellular
proliferation. The ki67 labeling index is an independent predictor
of tumor proliferation, which is important for the WHO grading
system. It is used to measure tumor proliferation in noninvasive
bladder urothelial cell carcinoma and was shown to correlate
with tumor recurrence, stage progression, and overall surviv-
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al.[12] Thus, ki67 LI could help stratify patients with noninvasive
bladder tumors into risk level categories. Therefore, immunohis-
tochemical detection of p53 and ki67 was used to predict bladder
cancer progression.[13]

The basal layer, also known as the germinal layer, produces
new cells to replace the aging and exfoliated keratinocytes, so the
mitosis rate is high in the basal layer. The positive expression of
ki67 in LG-NIPUC is primarily in the basal layer, and p53-
positive staining is rare; however, both stain positive in HG-
NIPUC, covering larger areas than in LG.
In summary, we diagnosed this patient as having LG-

NIPUCwith local HG components. HG- and LG-HIPUC have
different outcomes. However, our detection methods are limited
and need to be further improved. Our findings present a new
challenge for pathological grading of NIPUC. We suggest that an
intermediate HIPUC grade be added to the standard grading
system.
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