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Purpose: This study aimed to evaluate the association between primary bladder urothelial carcinoma T-stage, G-grade, and pelvic
lymph node metastasis (PLNM), and to delineate the location of metastatic pelvic lymph nodes across different T-stage and G-grade
combinations.

Methods and Materials: Surgical and pathologic data from 1555 patients who underwent radical cystectomy with pelvic lymph node
dissection for bladder urothelial carcinoma at our hospital between October 2014 and September 2024 were collected and analyzed. Pel-
vic lymph nodes were anatomically classified into 6 regions: peri-vesical, internal iliac/obturator, external iliac, presacral, common iliac,
and paraortic. Descriptive statistics were used to quantify PLNM rates and distribution patterns by T-stage and G-grade. Multivariate
logistic regression identified independent predictors of PLNM.

Results: Of the 1555 patients analyzed, 297 (19.1%) exhibited pathologically confirmed PLNM. Stratified by T-stage, PLNM rates pro-
gressively increased from 2.6% in Ta/Tis/T1 patients to 11.0% in T2, 29.8% in T3, and 50.0% in T4. Similarly, G-grade stratification
revealed no lymph node involvement in G1 patients (0%), whereas PLNM rates rose to 2.9% in G2 and 23.9% in G3. Notably, among
T2G3, T3G3, and T4G3 patients with lymph node metastasis, 96.9%, 93.6%, and 84.9% of patients had metastases exclusively below
the iliac bifurcation, whereas 100%, 95.7%, and 95.9% had metastases exclusively below the aortic bifurcation, respectively. Multivariate
logistic regression confirmed T-stage (odds ratio, 2.766; 95% CI, 2.347-3.259; P < .001) and G-grade (odds ratio, 3.794; 95% CI, 1.874-
7.681; P < .001) as independent predictors of PLNM, with no significant associations observed for age, sex, or tumor size.

Conclusions: We present a detailed map of PLNM in patients with bladder urothelial carcinoma with different T-stages and G-grades.
The internal iliac/obturator packages appear to be most commonly involved. These findings demonstrate the significant impact of
T-stage and G-grade on both the incidence and extent of PLNM. Collectively, these results may support future personalized treatment
tailored to tumor stage and grade.
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Introduction

Pelvic lymph node metastasis (PLNM) is a common
and prognostically critical event in the progression of
bladder cancer. Despite its clinical significance, current
guidelines—including the National Comprehensive Can-
cer Network (version 1.2025)" and European Association
of Urology (2025)°—provide no detailed recommenda-
tions for pelvic nodal target volumes in bladder-preserv-
ing radiation therapy. This ambiguity perpetuates
heterogeneous practices.

The debate over pelvic nodal irradiation (PLN-RT) is
epitomized by conflicting trial outcomes. Seminal Radia-
tion Therapy Oncology Group (RTOG) protocols in the
United States (including RTOG 9506, 9706, 9906, and
0233) mandated comprehensive PLN-RT during bladder-
preserving radiation therapy.”® A large multicenter
study’ also demonstrated through inverse probability
treatment weighted analysis that whole-pelvic radiation
therapy significantly improved overall and cancer-specific
survival compared with bladder-only irradiation in
patients with muscle-invasive bladder cancer (MIBC). In
contrast, the BC2001 trial reported a mere 5% pelvic
nodal recurrence rate at 5 years with bladder-only radia-
tion therapy, without compromising survival or organ
preservation.”” Recent expert consensus guideline'’ also
reflected ongoing lack of agreement regarding PLN-RT.
These conflicting findings underscore the need to reassess
the risk of pelvic nodal metastases and their stratification
based on clinicopathological features.

A PLNM map for patients with bladder cancer helps to
clarify metastatic spread patterns and define the reason-
able limits of pelvic nodal target volumes. While existing
research focuses on T-stage influence in PLNM of bladder
cancer,'" histologic grading (G-grade)—a key indicator of
biological aggressiveness—has not been adequately incor-
porated into quantitative metastasis risk stratification. To
address these concerns, we analyzed pathologic data from
a consecutive radical cystectomy cohort at our institution
(2014-2024). This study aimed to: (1) quantify PLNM
rates across pathologic T-stages (American Joint Commit-
tee on Cancer 8th edition) and G-grades (World Health
Organization 2016 classification); (2) map pelvic nodal
spread patterns stratified by pathologic T-stage and G-
grade, elucidating their synergistic impact on metastatic

topography.

Methods and Materials

Study population

A retrospective review was conducted on our computer-
ized cystectomy database, which contains comprehensive
clinical and pathologic data for all patients undergoing

radical cystectomy between October 2014 and September
2024. The database includes details on patient demo-
graphics, treatment modalities, pathologic findings, and
follow-up data. The study cohort comprised patients meet-
ing the following criteria: (1) successful completion of radi-
cal cystectomy with pelvic lymph node dissection; (2)
postoperative pathologic confirmation of urothelial carci-
noma; (3) surgical dissection encompassing at
least bilateral external iliac lymph nodes and internal iliac/
obturator lymph nodes, with extension determined at the
surgeon’s discretion based on intraoperative findings and
imaging, and not exceeding the inferior mesenteric artery;
and (4) complete pathologic Tumor-Node-Metastasis stag-
ing documentation. Ultimately, 1555 patients who met all
inclusion criteria were included in the analysis.

This study adhered to the principles of the Declaration
of Helsinki and was approved by the Ethics Committee of
Peking University First Hospital (2025-111). Informed
consent was waived for this retrospective study.

Treatment protocol and pathologic assessment

All patients underwent a standard surgical procedure,
which included radical cystectomy with meticulous pelvic
lymphadenectomy and urinary diversion. Lymph nodes
were categorized into the following regions for separate
histopathologic examination: peri-vesical lymph nodes;
internal iliac/obturator lymph nodes; external iliac lymph
nodes; common iliac vessels lymph nodes; presacral
lymph nodes (defined as the nodal tissue anterior to the
sacrum between the aortic bifurcation and sacral promon-
tory, medial to the internal iliac vessels and ureters); and
paraortic lymph nodes (all groups above the aortic bifur-
cation defined as paraortic lymph nodes).

All cystectomy specimens were examined following a
uniform pathologic protocol by the uropathology labora-
tory at our institution. Pathologic assessment included
multiple sections of tumors, bladder walls, and regional
lymph nodes. Tumor size was determined from the patho-
logic specimen and was defined as the largest tumor diame-
ter based on combined gross and microscopic examination.
Pathologic staging and grading were performed according
to the American Joint Committee on Cancer bladder can-
cer staging criteria'” and the World Health Organization
1973 grading classification,'” respectively.

Statistical analysis

Statistical analysis was performed using SPSS 24.0.
Continuous data were expressed as mean and range,
whereas categorical data were expressed as number and
percentage. All tests were 2-tailed. Univariate logistic
regression analysis was initially conducted with PLNM as
the dependent variable, and age, sex, tumor size, stage,
and grade as independent wvariables. Variables
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demonstrating statistical significance were subsequently
included in multivariate logistic regression analysis. A P
value of <.05 was considered statistically significant.

Results

Clinical characteristics

Table 1 summarizes the baseline characteristics of the
study cohort. The median age was 67 years (IQR, 60-73;
range, 22-92 years), with a 4.6:1 male-to-female ratio. Of
the cases, 70.7% (1099/1555) were MIBC (pT2-T4),
whereas 29.3% (456/1555) were nonmuscle-invasive blad-
der disease (NMIBC, pT1/Ta/Tis). Histologic grading
included 0.3% (4/1555) Gl1, 20.3% (307/1555) G2, and
79.5% (1205/1555) G3 tumors. The median tumor size
was 3.0 cm (IQR, 2.5-4.5 c¢m; range, 0.2-12.0 cm). The
median number of lymph nodes retrieved per patient was
9 (IQR, 6-13; range, 1-52), which meets the benchmark
for accurate nodal staging as established by Herr et al."

Table 1  Patients’ characteristics
Patient characteristic Total cohort (N = 1555)
Age
Mean (SD) 65.8 (9.69)
Median (range) 67 (22-92)
Gender, n (%)
Male 1275 (82.0%)
Female 280 (18.0%)
T-stage
pT1/Ta/Tis 456 (29.3%)
pT2 453 (29.1%)
pT3 436 (28.0%)
pT4 210 (13.5%)
N-stage
pNO 1258 (80.9%)
pN1 137 (8.8%)
pN2 142 (9.1%)
pN3 18 (1.2%)
G-grade
Gl 4 (0.3%)
G2 307 (20.3%)
G3 1205 (79.5%)
Tumor size
<3.0cm 390 (37.5%)
>3.0 cm but <6.0 cm 545 (52.4%)
>6.0 cm 105 (10.1%)

Probability of PLNM in patients with different
T-stages and G-grades

Lymph node metastasis was pathologically confirmed
in 19.1% of patients (297/1,555). Among node-positive
cases, the median number of metastatic pelvic lymph
nodes was 2 (IQR, 1-3, range, 1-40), with 46.5% of these
patients (137/297) demonstrating only 1 pelvic lymph
node involvement (Table 1).

The lymph node metastasis rate demonstrated incre-
mental escalation with advancing T-stage and G-grade
(Fig. 1). Stratified by T-stage, PLNM rates increased pro-
gressively from 2.6% in pTa/Tis/T1 tumors to 11.0% in
pT2, 29.8% in pT3, and 50.0% in pT4 tumors. Similarly,
G-grade stratification revealed no lymph node involve-
ment in G1 tumors (0%), while PLNM rates rose to 2.9%
in G2 and 23.9% in G3 tumors. Notably, among advanced
pT-stage tumors (pT3-4), G2 tumors exhibited a signifi-
cantly lower nodal metastasis rate than G3 tumors (17.2%
vs 37.3%; P = .03).

The mean number of metastatic lymph nodes per
node-positive patient also increased with advancing
T-stage and G-grade: pTa/Tis/T1, pT2, pT3, and pT4
cases exhibited averages of 2.17, 2.34, 2.88, and 4.08 posi-
tive nodes, respectively, while G1, G2, and G3 tumors
showed averages of 0, 1.11, and 3.25 nodes.

Among node-positive patients, 79.1% (235/297) had
pT3/T4 disease and 97.0% (288/297) exhibited G3 histol-
ogy, with 98.7% (293/297) harboring at least 1 high-risk
feature (pT3/T4 and/or G3). Univariate logistic regression
identified significant positive correlations between PLNM
and tumor T-stage/G-grade (both P < .001), whereas age,
sex, or tumor size showed no statistical relevance. Multi-
variate logistic regression with backward stepwise variable
selection confirmed pathological T-stage (odds ratio,
2.766; 95% CI, 2.347-3.259; P < .001) and G-grade (odds
ratio, 3.794; 95% CI, 1.874-7.681; P < .001) as indepen-
dent predictors of PLNM (Table 2).

Distribution pattern of pelvic metastatic lymph
nodes of patients with different T-stages and
G-grades

Among the 297 node-positive patients, a total of 946
metastatic lymph nodes were identified, indicating a
mean of 3.19 positive nodes per patient. Within this
PLNM cohort, 210 patients (731 metastatic lymph nodes)
had documented lymph node locations. As detailed in
Table 3, analysis of lymph node distribution revealed that
the internal iliac/obturator nodes were the most fre-
quently involved site (83.8%, 176/210), followed by the
external iliac nodes (33.3%, 70/210). This distribution pat-
tern was consistent across all T-stage and G-grade sub-
groups (Fig. 2).
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Figure 1  Probability of pelvic lymph node metastasis (PLNM) in patients across pathological T-stages and G-grades.

Table 2 Univariate and multivariate logistic regression analysis of factors associated with pelvic lymph node metastasis

in bladder urothelial carcinoma

Univariate analysis Multivariate analysis
Variables OR (95% CI) P value OR (95% CI) P value
pT-stage 3.123 (2.671-3.650) <.001 2.766 (2.347-3.259) <.001
G-grade 10.427 (5.307-20.484) <.001 3.794 (1.874-7.681) <.001
Age 0.999 (0.986-1.012) .894 = =
Sex 0.755 (0.552-1.032) .078 - -
Tumor size 1.002 (1.000-1.004) .076 - -
Abbreviations: CI = confidence interval; pT-stage = pathological T-stage; OR = odds ratio.

Table 3 Distribution of pelvic lymph node metastases

by anatomic zone in documented PLNM patients

Patients Metastatic lymph
Anatomic zones with PLNM* nodes (%)
Peri-vesical 9 13 (1.8)
Internal iliac/obturator 176 467 (63.9)
Right 117 230 (31.5)
Left 114 237 (32.4)
External iliac 70 153 (20.9)
Right 41 78 (10.7)
Left 40 75 (10.3)
Presacral 12 25 (3.4)
Common iliac 17 44 (6.0)
Right 12 34 (4.7)
Left 7 10 (1.4)
Paraortic 7 29 (4.0)

Abbreviation: PLNM = pelvic lymph node metastasis.

“Individual patients may have nodal deposits in multiple zones;

therefore, the sum of patients may exceed.

To establish comprehensive metastatic mapping across
all T-stage/G-grade combinations, we analyzed the ana-
tomic distribution patterns of lymph node metastases in
the 210 patients with documented nodal locations. The
distribution of pelvic metastatic lymph nodes varied by
tumor stage and grade: No metastatic nodes were
observed in G1 patients. In G2 patients, metastases were
confined to the internal iliac/obturator and external iliac
lymph node regions regardless of pathologic T-stage. G3
NMIBC cases involved internal iliac/obturator, external
iliac, and presacral nodes, whereas pT2G3 tumors addi-
tionally involved peri-vesical and common iliac nodes.
Advanced pT3G3 and pT4G3 patients showed metastatic
spread extending to paraortic lymph nodes (Fig. 1).

Metastasis prevalence in specific anatomic zones corre-
lated strongly with advancing pathological T-stage and G-
grade, demonstrating progressive anatomic spread: metas-
tases extended stepwise from proximal sites (internal iliac/
obturator regions) to distal regions (common iliac and
paraortic areas) with disease progression. For example,
common iliac node involvement increased from 1.2% of
all metastases in pT2G3 to 5.8% in pT3G3 and 7.8% in
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Figure 2

100% pT2G3 N+
patients have all
metastasis inferior to
the aortic bifurcation

96.9% pT2G3 N+
patients have all
metastasis inferior to
the iliac bifurcation

95.7% pT3G3 N+
patients have all
metastasis inferior to
the aortic bifurcation

93.6% pT3G3 N+
patients have all
metastasis inferior to
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patients have all
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the aortic bifurcation
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patients have all
metastasis inferior to
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pT4G3

Stage- and grade-specific distribution of metastatic lymph nodes in the 210 mapped patients. (A) AnypTG2 (6

patients). (B) pTa/Tis/T1G3 (5). (C) pT2G3 (32). (D) pT3G3 (94). (E) pT4G3 (73). Numbers within circles indicate the count of
patients with metastatic lymph nodes in each anatomic region. Because a single patient may have metastases in multiple regions,
the sum of numbers may exceed the total number of lymph node-positive patients. Anatomic pelvic lymph node regions are
color-coded: orange—peri-vesical, red—internal iliac/obturator, blue—external iliac, green—common iliac, purple—presacral,

yellow—paraortic.

pT4G3 tumors. Similarly, paraortic nodes were unin-
volved in pT2G3 tumors but accounted for 3.4% and
5.7% of metastases in pT3G3 and pT4G3 tumors, respec-
tively (Fig. 3, Table E1).

Notably, among pT2G3, pT3G3, and pT4G3 patients
with lymph node metastasis, 96.9% (31/32), 93.6% (88/
94), and 84.9% (62/73) of patients had metastases exclu-
sively below the iliac bifurcation, whereas 100% (32/32),

95.7% (90/94), and 95.9% (70/73) of patients had metasta-
ses exclusively below the aortic bifurcation, respectively
(Fig. 1). Analysis of 731 documented metastatic lymph
nodes revealed consistent spatial patterns: In pTa/Tis/T1
and pT2 tumors, 100% and 98.8% of nodal metastases,
respectively, were restricted to regions inferior to the iliac
vessel bifurcation. In advanced-stage tumors (pT3-4),
whereas most metastases (~90%) remained below the
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Figure 3

Proportion of metastatic lymph nodes in each anatomic zone in the 210 mapped patients, categorized by pathological

T-stage and G-grade subgroups. Because individual patients may have disease in multiple regions, column totals may exceed

100%.

iliac vessel bifurcation, a proportion (~10%) extended
superiorly to involve common iliac vessels and paraortic
lymph nodes. Notably, 96.6% of metastatic lymph nodes
in pT3G3 cases localized below the aortic bifurcation,
contrasting with 5.7% supra-aortic bifurcation involve-
ment in pT4G3 tumors (Fig. 2, Table E1).

We performed a subgroup analysis on the 112 patients
receiving neoadjuvant chemotherapy (NAC), with full
details in Supplementary Material. Among these, 18
(16.1%) had pathologically confirmed lymph node metas-
tases (pN+), showing a T-stage-dependent increase in
positivity: pT1 (2.5%), pT2 (9.7%), pT3 (28.6%), pT4
(46.2%), and a higher rate in G3 (20.5%) versus
G2 (4.5%) tumors. Anatomic mapping in 11 node-
positive patients revealed metastatic patterns correlated
with T-stage: T1-T2 lesions were confined to the internal
iliac/obturator and external iliac regions, while T3-T4
lesions extended to the common iliac and paraortic
regions, aligning with progressive anatomic involvement.
Although limited by sample size, this preliminary analysis
suggests that the fundamental correlation between patho-
logical T-stage and pelvic nodal spread may persist
following NAC.

Discussion

This study provides a comprehensive mapping of
PLNM patterns in bladder urothelial carcinoma that inte-
grates both T-stage and histological grade (G-grade),

offering a refined framework for risk assessment. Although
T-stage has traditionally guided PLNM evaluation, we
demonstrate that G-grade further stratifies metastatic risk
and anatomic distribution. These findings enable personal-
ized radiation therapy field design, optimizing risk-adapted
coverage tailored to individual T/G characteristics.

Our data confirm a strong correlation between T-stage/
G-grade and PLNM risk: lymph node metastasis rates esca-
late from 2.6% in pTa/Tis/T1 tumors to 50.0% in pT4 dis-
ease, with 97.0% of metastatic cases involving high-grade
(G3) tumors. These findings align with the T-stage-depen-
dent metastatic patterns historically reported by Stein
et al.'” in cystectomy series (5.0% for pT1, 18.0% for pT2,
28.0% for pT3a, 46.0% for pT3b, and 42.0% for pT4 dis-
ease), while extending prior observations through quantita-
tive integration of histological grade—a key marker of
biologic aggressiveness. The <5% PLNM rate in patients
with G1-2 tumors or NMIBC aligns with prior studies, '’
supporting the classification of these patients as a low-risk
population for pelvic nodal metastasis. In contrast, MIBC
with G3 demonstrated a significantly higher PLNM rate of
25.9% (285/1,099), highlighting the necessity of compre-
hensive nodal coverage for effective PLNM treatment.

At the clinical practice level, our anatomic mapping
reveals distinct spatial progression patterns of lymph
node metastasis across T/G subgroups. Among patients
with G3 MIBC, over 95% of pT2G3 cases had metastases
confined below the iliac bifurcation plane, suggesting a
lesser propensity for distal nodal dissemination. This spa-
tially restricted distribution pattern may provide valuable
insights for lymphadenectomy boundaries or radiation
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therapy field design in pT2G3 patients. By contrast, nodal
spread above the bifurcation was observed in 6.4% of
pT3G3 and 16.1% of pT4G3 node-positive cases, indicat-
ing greater distal involvement with advanced pathological
T-stage and suggesting a need for extended treatment
fields. These observations align with the adjuvant radia-
tion therapy recommendations of Verghote et al,'® who
recommended that the clinical target volume for patients
with high-risk MIBC (pT3-4, pN+) should include the
entire common iliac nodal region, regardless of surgical
margin status, because of the high risk of recurrence in
this area. Because the common iliac region is not typically
covered in standard pelvic lymph node dissection, recur-
rences likely originate from undetected primary meta-
static nodes that remain post surgery. Our data provide
anatomic validation for this approach and reinforce
the clinical rationale for extended-field irradiation in
advanced-stage disease. This consistency also affirms the
validity of our mapping approach. Notably, although irra-
diation below the aortic bifurcation covered 95.9% of
pT4G3 patients with nodal metastases, it encompassed
only 94.3% of metastatic nodes. This residual risk of dis-
tant nodal spread, combined with the higher metastatic
burden in pT4G3 cases (median 4.08 nodes vs 2.34 in
pT2G3), underscores the potential need to integrate mul-
timodal therapeutic strategies—such as systemic thera-
pies—to optimize nodal control.

Although the necessity of PLN-RT remains debated in
consensus guideline,’’ our data may offer additional
insights to refine its application. The apparent contradic-
tion between BC2001 trial®” (supporting bladder-only
radiation therapy) and RTOG protocols’® (advocating
whole-pelvic irradiation) could potentially reflect variations
in the prevalence of PLNMs among different T-stage, G-
grade bladder cancers. First, the BC2001 trial primarily
recruited patients with T2 disease—a subgroup with only
11.0% PLNM rate in our cohort. Second, even without
intentional PLN-RT, the planning target volume expansion
(2 cm) in the BC2001 trial might have inadvertently irradi-
ated pelvic lymph node regions with the highest risk of
metastasis (eg, the internal iliac/obturator lymph node
regions),” possibly explaining the acceptable PLN control
in the bladder-only group. Conversely, T3-4 tumors exhibit
a broader distribution of metastatic lymph nodes (~10%
metastases involving the common iliac/paraortic regions),
and these patients may potentially derive benefit from the
RTOG protocols that recommend extended pelvic field
irradiation to mitigate the risk of recurrence. Thus, trial
discrepancies arise not from flawed methodology but from
divergent patient risk profiles, underscoring the need for T/
G-based patient selection in future trials. It should be noted
that this study included patients across the pathologic spec-
trum, including 29.3% with NMIBC, to comprehensively
map nodal metastatic patterns in urothelial carcinoma.
However, because these patients are not typically candi-
dates for radiation therapy, all analyses pertaining to

radiation therapy field delineation are derived exclusively
from the MIBC subgroup (n = 1099), ensuring direct clini-
cal relevance to this population.

This study has several limitations. As a single-center ret-
rospective analysis, potential selection bias may persist
despite the large sample size. Patients with common iliac
and/or paraortic nodal involvement at diagnosis were likely
excluded because of surgical ineligibility, potentially under-
estimating the true incidence of common iliac and para-
ortic nodal metastases. Second, despite the increasing
guideline-recommended adoption of NAC as preoperative
therapy, " only 7.2% (112/1550) of the cohort received
documented NAC, primarily because of both incomplete
documentation of early-case NAC administration in our
database and the historical underutilization of preoperative
chemotherapy during the initial study period. Although
this maintains natural nodal metastatic patterns of
untreated bladder urothelial carcinoma, it precludes defini-
tive assessment of NAC’s potential impact on lymphatic
dissemination routes. An exploratory analysis of the small
NAC-treated subset revealed a suggestive trend: T-stage-
dependent anatomic patterns of lymphatic spread appeared
maintained despite systemic therapy. However, the limited
number of node-positive NAC patients leaves the question
of whether neoadjuvant therapies alter nodal distribution
patterns unanswered, necessitating future large-scale inves-
tigations. Additionally, although T-stage and histologic
grade effectively stratified nodal risk, integrating molecular
subtypes (eg, basal vs luminal) could further refine predic-
tions, as The Cancer Genome Atlas data suggest basal
tumors exhibit distinct nodal tropism.”'

Future studies should evaluate the feasibility of individ-
ualized treatment strategies based on T/G-stage-specific
nodal metastasis patterns. For instance, in patients with
T2G3 tumors, could radiation therapy confined to fields
below the iliac bifurcation achieve oncologic and survival
outcomes comparable with current guideline-recom-
mended protocols? A prospectively designed clinical trial is
urgently warranted to validate these findings. Furthermore,
although this study supports the clinical justification for
pelvic irradiation in the treatment of G3 MIBC, the rela-
tively low metastasis rate among T2G3 patients (12.3%)
highlights the imperative to address overtreatment in
node-negative T2G3 cases. Emerging modalities including
radiomics,”” artificial intelligence-driven analyses,”’ molec-
ular biomarkers,”* and novel radiotracers™ are advancing
early identification of lymph node-positive patients,
thereby paving the way for precision diagnostics and
patient management.

Conclusions

This study systematically elucidates the spatial distri-
bution patterns of lymph node metastasis in bladder
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urothelial carcinoma, showing that both T-stage and his-
tological grade affect PLNM incidence and anatomic
spread. Although therapeutic implications require valida-
tion in prospective trials, these data highlight the interplay
of tumor stage and biologic aggressiveness in shaping
PLNM patterns across risk strata. These insights may
inform future personalized treatment strategies for blad-
der cancer based on tumor stage and grade.
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