
Abstract. Aim: To evaluate the oncological outcomes of
pathological T3a upstaging from clinical T1 renal cell
carcinoma. Patients and Methods: We retrospectively studied
patients who underwent radical or partial nephrectomy for
clinical T1 renal tumors. Results: The median follow-up
period was 44 months. At three and five years, the respective
overall survival rate was 88.7% and 82.4% in pT3a disease,
95.7% and 93.4% in pT1 (p=0.008), the cancer-specific
survival rate, 93.9% and 90.8% in pT3a, 99% and 97.7% in
pT1 (p=0.001), and the recurrence-free survival rate, 79.7%
and 71.0% in pT3a, and 95.5 and 94.3% in pT1 (p<0.001).
Conclusion: Patients with pathological T3a upstaging
tumors were associated with a significantly decreased
survival rate, along with a higher recurrence rate when
compared to those with pathological T1 disease.

With the increased use of cross-sectional imaging
modalities, the recognition of renal cell carcinoma (RCC) is
increasing. Most new cases are detected incidentally as
small renal masses in asymptomatic patients (1-3). The
majority of masses are ≤7 cm in size, or at clinical stage T1
(cT1), and confined to the kidney (3). Patients with these
small renal masses are generally given a favorable

prognosis. Current guidelines recommend nephron-sparing
surgery, such as a partial nephrectomy, for the treatment of
these masses with the advantages of offering renal function
preservation and equivalent oncologic o utcomes when
compared to traditional radical nephrectomy (4-6).
However, after surgery for these small renal masses, a
number of tumors are found to have pathologically upstaged
to T3a (pT3a). Unfortunately, current imaging modalities
have a limited ability in detecting the adverse pathologic
features associated with pT3a upstaging, such as renal sinus
extension, perinephric fat invasion or renal vein thrombosis,
which in turn will lead to under-staging of the tumors and
underestimate its seriousness if preoperatively based solely
upon the size criteria. 

Previous literature offers conflicting results regarding the
prognosis and associated factors for pT3a upstaging (6-10).
Therefore, the objective of the present study was to evaluate
the oncologic outcomes of the patients with pT3a upstaging
tumors, and also to identify the clinicopathological features
associated with upstaging.

Patients and Methods
The present study was approved by the Institutional Review
Board. We retrospectively reviewed the charts of consecutive
patients who underwent radical or partial nephrectomy for the
treatment of clinical T1N0M0 renal tumors in our Institute during
the period from January 2002 to June 2018. All types of surgical
approaches (open, laparoscopic and robotic surgeries) were
included. Clinical stages were determined by the surgeon
according to the patients’ documents and confirmed with
preoperative Computed Tomography (CT) or Magnetic Resonance
Imaging (MRI). All renal tumors were diagnosed pathologically
as RCC. Patients with a diagnosis of non-RCC renal tumors on
their pathologic reports, bilateral renal tumors, loss of follow-up
or insufficient data for analysis were excluded.
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Patients included in the present study were divided into
pathologic T1 (pT1) and T3a (pT3a) groups. Patient demographics
and tumor characteristics, including age, gender, tumor size, clinical
stage, Fuhrman grade, histology type, margin status and pathologic
features, were evaluated and compared between the two groups
using the Mann-Whitney U-test and Fisher’s exact test for
continuous variables, and the Pearson’s Chi-Square test for
categorical variables analysis. Kaplan-Meier survival curves and the
log rank test were used to investigate overall survival (OS),
recurrence-free survival (RFC) and cancer-specific survival (CSS).
In order to determine the clinicopathological features associated
with pT3a upstaging, multivariate analyses were conducted using
logistic regression. Univariate and multivariate Cox proportional
hazards regression models were used to investigate the features
related to disease recurrence. A p-value<0.05 was considered
statistically significant, and all analyses were performed using SPSS
software (version 19.0; SPSS Inc., Chicago, IL, USA).

Results

Charts were reviewed from a database of Taichung
Veteran’s General Hospital after approval by the
Institutional Review Board. From January 2002 to June
2018, a total number of 476 patients who had underwent
partial or radical nephrectomy for the treatment of clinical
stage T1M0N0 renal tumors were evaluated. After
excluding patients with pathological non-RCC lesions or
insufficient information for analysis, 429 patients were
included in the final study, of which 55 (12.8%) were found
to have renal tumors upstaged to pT3a, while 374 (87.2%)
were not upstaged. Patients’ demographics and the
clinicopathological characteristics between the two groups
are shown and compared in Table I.
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Table I. Patients’ demographics and pathological characteristics.

T1 (n=374, 87.2%) T3a (n=55, 12.8%) p-Value

Age, years (IQR) 59 (49-68) 64 (56-75) 0.011*
Gender, n (%) 0.214

Male 256 68 33 60
Female 118 32 22 40

Follow up, months (IQR) 43 (20-96) 44.5 (24-70) 0.439
Clinical stage, n (%)

T1a 196 52 15 27 <0.001*
T1b 178 48 40 73

Tumor size, cm 3.9 2.6-5 5 3.5-6.5 <0.001*
Etiology of T3, n (%)

Sinus fat invasion 12 22
Perinephrenic invasion 26 47
Vein thrombosis 7 13
Sinus fat invasion+vein thrombosis 5 9
Perinephrenic invasion+vein thrombosis 2 4
Collecting system invasion 3 5

Fuhrman grade, n (%)
1 24 6 1 2 0.002*
2 200 54 22 40
3 90 24 22 40
4 4 1 4 7
Unknown 56 15 6 11

Histology, n (%) 0.277
Clear 264 71 44 80
Papillary 34 9 4 7
Chromophobe 31 8 2 4
Others 45 12 5 9

Necrosis, n (%) 37 10 14 25 0.03*
LVI, n (%) 9 2 15 27 <0.001*
Sarcomatoid features, n (%) 2 0.5 4 7 <0.001*
Margin positive, n (%) 9 2 3 6 0.182
Method <0.01*

Radical 234 63 48 87
Partial 140 37 7 13

Recurrence, n (%) 23 6.1 13 23.6 <0.001*
Local recurrence 7 1.9 2 3.6
Distant metastasis 16 4.2 11 20

IQR, Interquartile range; LVI, lymphovascular invasion.



Patients in the upstaged group were older than those in the
non-upstage group (64 years vs. 59 years, p=0.011). The
majority of patients were male in both groups, though there was
no significant difference between the groups. When compared
with the non-upstage group, the upstaged group had a greater
proportion of patients with clinical T1b tumors (73% vs. 48%,
p<0.001), and their tumor size was larger (5 cm vs. 3.9 cm,
p<0.001). The upstaged group tended to have a higher Fuhrman
grade disease level (Grade 3 and 4) than the non-upstaged group

(47% vs. 25%, p=0.002). Additionally, histopathological
features related to poor prognosis, including tumor necrosis
(25% vs. 10%, p=0.03), lymphovascular invasion (27% vs. 2%,
p<0.001), sarcomatoid change (7% vs. 0.5%, p<0.001), were
significantly more common in the upstaged group when
compared to the non-upstage group. With regards to surgical
methods, radical nephrectomy was performed significantly more
frequently in the upstaged group than in the non-upstage group
(87% vs. 63%, p<0.001). During a median follow-up period of
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Figure 1. Kaplan-Meier curves of estimated overall survival (A), cancer-specific survival (B) and recurrence-free survival (C) after surgery between
the pT1a and pT3a groups.



44.5 months (interquartile range=24-70) after surgery, 13
(23.6%) patients with pT3a upstaging tumors experienced tumor
recurrence, of which 2 (3.6%) patients had local recurrence and
11 (20%) developed distant metastasis. For the non-upstage
group, median follow-up was 43 months (interquartile
range=20-96) and disease recurrence occurred in 23 (6.1%)
patients, including local recurrence in 7 (1.9%) and distant
metastasis in 16 (4.2%). Disease recurrence was significantly
more common in the pT3a upstaging group compared to the
non-upstage group (23.6% vs. 6.1%, p<0.001). There was no
significant difference in positive surgical margin and RCC
histological type between the two groups.

For patients with pT3a upstaging disease, the 3- and 5-year
OS rate was 88.7% and 82.4%, compared to 95.7% and 93.4%
in non-upstage group (p=0.008) respectively. The 3- and 5-
year CSS rate was 93.9% and 90.8% in the pT3a upstaging
group, and 99% and 97.7% in the non-upstage group
(p=0.001) respectively. RFS at 3 and 5 years was 79.7% and
71.0% in the pT3a upstaging group, while it was 95.5 and
94.3% in the non-upstage group (p<0.001) respectively. Figure
1 demonstrates the Kaplan-Meier survival curves to compare
the OS, CSS and RFS between the two groups. 

In the subgroup analysis for patients with pT3a upstaging
renal tumors, patients treated with radical nephrectomy
seemed to experience poor RFS when compared to those
who underwent partial nephrectomy, but it did not reach a
statistical significance (p=0.192). Figure 2 shows the
comparison of RFS between a radical and partial
nephrectomy in the pT3a upstaging group.

Based upon multivariate analysis, pT3a upstaging was
associated with old age [odds ratio (OR)=1.03, 95% confidence
interval (95% CI)=1.005-1.056, p=0.021], large tumor size
(OR=1.328, 95% CI=1.046-1.687, p=0.02), high Fuhrman grade
(OR=2.63, 95% CI=1.313-5.270, p=0.006), lymphovascular
invasion (LVI) (OR=8.527, 95% CI=3.053-23.817, p<0.001)
and sarcomatoid change (OR=8.716, 95% CI=1.33-57.141,
p=0.024). Table II demonstrates the multivariate analysis of
clinicopathologic factors associated with pathological upstaging.

Based on univariate analysis, high Fuhrman grade
(OR=3.74, 95% CI=1.931-7.243, p<0.001), upstaging disease
(OR=4.75, 95% CI=2.385-9.464, p<0.004), tumor necrosis
(OR=3.812, 95% CI=1.818-1.785, p<0.001) and larger tumor
size (OR=1.444, 95% CI=1.168-1.785, p=0.001) were related
to a decreased RFS. Further multivariate analysis showed that
high Fuhrman grade (OR=2.494, 95% CI=1.239-5.019,
p=0.01), upstaging disease (OR=2.579, 95% CI=1.212-5.488,
p=0.014) and larger tumor size (OR=1.297, 95% CI=1.033-
1.63, p=0.025) were significantly associated with tumor
recurrence. Table III lists the univariate and multivariate Cox
proportional hazards regression models for disease recurrence.

In the subgroup analysis of the pT3a upstaging group,
there was no clinical or histopathological features
significantly associated with tumor recurrence based upon
the univariate analysis (Table IV).

Discussion

We herein report our analysis of incidental pT3a upstaging from
cT1 RCC in our institution, and found that pT3 upstaging was
associated with inferior oncological outcomes in terms of OS,
RFS and CSS when compared to the non-upstaged pT1 group.
Upon multivariate analysis, clinicopathological characteristics
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Figure 2. Recurrence-free survival between partial and radical
nephrectomy for the patients with upstaged pT3a renal tumors.

Table II. Multivariate analysis of clinicopathological features associated
with pathological upstaging.

Variables OR 95% CI p-Value

Age 1.03 1.005-1.056 0.021*
Gender

Female REF
Male 0.616 0.303-1.254 0.182

Size 1.328 1.046-1.687 0.02*
Fuhrman grade

I/II REF
III/IV 2.63 1.313-5.270 0.006*

Histology
Nonclear REF
Clear 2.328 0.964-5.624 0.06

Necrosis 1.701 0.705-4.107 0.237
LVI 8.527 3.053-23.817 <0.001*
Sarcomatoid features 8.716 1.33-57.141 0.024*

LVI, Lymphovascular invasion.



related to pT3a upstaging included old age, large tumor size,
LVI and sarcomatoid change. We also found a positive
relationship between pathological features (high Fuhrman grade,
large tumor size and upstaged tumor) and a higher tumor
recurrence rate based upon the multivariate analysis. For
patients with pT3a upstaging disease, there were no significant
factors identified that were related to tumor recurrence.

Several pieces of literature have reported on the impact of
pT3a upstaging on prognosis, but results are conflicting. Some
studies (8, 10) demonstrated that there was no significant
difference regarding the oncologic outcomes, while the others
showed inferior RFS (7, 9, 11), CSS (12) and OS (12) within
the pT3a upstaging group. Our study also found that patients
with pT3a upstaging disease experienced reduced 3- and 5-
year OS, CSS and RFS rates. Given the inferior survival
outcomes due to pT3a upstaging, counseling each patient
regarding the severity of the disease, along with providing an
intense follow-up protocol after surgery is warranted.

The prognosis for pT3a upstaging disease in our study was
inferior to previously published literature that demonstrated a
RFS rate between 86% and 98% with follow-up periods up to
5 years (7-8, 10). In contrast, the present study showed that
the RFS at 3 and 5 years was 79.7% and 71.0%, respectively,
for the pT3a upstaging group, that was similar to the studies
conducted by Nayak et al. (9) and Russel et al. (12), which
reported that the 3-year RFS was 76% and 81%, respectively.

The incidence rate of pT3a upstaging in the present study
was 12.8%, which was consistent with previous studies that
demonstrated the upstaging rate to be approximately 4.8-13%
(7-9), with one study conducted by Robert et al. even reporting
a higher incidence rate of up to 31% (10). Given the fact that

incidence rate was not uncommon and survival outcomes were
reduced, identifying factors related to upstaging is helpful for a
surgeon when considering risk stratification and preoperatively
determining the optimal treatment plan.

Regarding the multivariate analysis, pathological upstaging
was associated with old age, larger tumor size, high Fuhrman
grade, LVI and sarcomatoid change. Clear cell type RCC was
related to upstaging, but did not reach statistical significance.
(OR=2.328, 95%CI=0.964-5.624, p=0.06). Larger tumor size
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Table III. Univariate and multivariate Cox proportional hazards regression models of the factors associated with disease recurrence.

Variables OR 95% CI p-Value OR 95% CI p-Value

Age 1.012 0.987-1.037 0.342
Gender (M/F) 0.736 0.377-0.736 0.37
Histology

Non clear REF
Clear 0.952 0.468-1.935 0.892

Fuhrman grade
I/II
III/IV 3.74 1.931-7.243 <0.001* 2.494 1.239-5.019 0.01*

Method
Partial REF
Radical 2.281 0.946-5.502 0.066

Margin 0.047 0-225.716 0.481
Upstaging 4.75 2.385-9.464 <0.001* 2.579 1.212-5.488 0.014*
LVI 2.519 0.889-7.136 0.082
Sarcomatoid features 2.76 0.374-20.374 0.32
Necrosis 3.812 1.818-7.991 <0.001* 1.953 0.88-4.331 0.1
Size 1.444 1.168-1.785 0.001* 1.297 1.033-1.63 0.025*

LVI, Lymphovascular invasion.

Table IV. Univariate analysis of factors related to tumor recurrence in
pT3a upstaging group. 

Variables OR 95% CI p-Value

Age 0.989 0.95-1.03 0.596
Gender (M/F) 0.725 0.242-2.168 0.565
Histology

Non clear REF
Clear 0.723 0.198-2.639 0.624

Fuhrman Grade
I/II
III/IV 1.885 0.61-5.826 0.271

Method
Partial REF
Radical 25.102 0.012-50432 0.406

Margin 0.045 0-3586.5 0.591
LVI 1.327 0.408-4.314 0.638
Sarcomatoid features 0.043 0-495.347 0.51
Necrosis 1.056 0.285-3.912 0.935
Size 1.416 0.965-2.079 0.075

LVI, Lymphovascular invasion.



(7-10) and high Fuhrman grade (9) have been reported to be
predictors for pathological upstaging. Additional predictive
factors previously described include a tumor’s central
location (7), clear cell type (8), positive surgical margin (8)
and a high R.E.N.A.L. nephrometry score (13). Current
NCCN guidelines recommend partial nephrectomy, radical
nephrectomy, active surveillance, or ablation therapy for the
management of small renal tumors (14). Using preoperative
cross-section image or tumor biopsy results, all of these
predictive factors associated with upstaging can provide
useful information during the decision-making process with
regards to treatment plans and operation methods.

Several histopathological characteristics, including high
Fuhrman grade, positive surgical margin, LVI, sarcomatoid
change, tumor necrosis, preoperative anemia and lymph nodes
involvement have been proven to be associated with inferior
survival outcomes for RCC (15-18). The present study
demonstrated that there was no factor associated with tumor
recurrence in the pT3a upstaging group, which is similar to the
study conducted by Russel et al. (12). This can be attributed to
the fact that pT3a upstaging itself is associated with locally
advanced disease, with a tendency for local recurrence or
distant metastasis. Therefore, RCC recurrence tended to occur
due to the aggressive nature of pathological upstaging, rather
than any other clinical or histopathological factors.

The present study revealed that high Fuhrman grade,
pathological upstaging and large tumor size were predictive
factors of tumor recurrence upon the multivariate analysis. A
previous study by Nayak et al. (9) reported that old age, high
Fuhrman grade, positive surgical margin, pathological upstaging
and large tumor size were all related to RCC recurrence. They
also found that positive surgical margin was a strong predictor
of tumor recurrence in their cohort (OR=3.08, 95% CI=1.51-
6.03, p=0.02). The association between positive surgical margin
and tumor recurrence has been controversial. Previous literature
revealed that positive surgical margin or adjacent renal tissue
were associated with higher recurrence (19-21), while some
studies have shown that it was not related to tumor recurrence
(22, 23). In the present study, positive surgical margin was not
associated with tumor recurrence. In fact, all of the 12 patients
with positive surgical margin (3 treated with radical
nephrectomy and 8 with partial nephrectomy) did not receive
adjuvant therapy and none of them experienced disease
recurrence during the follow-up period, however, cautious
surveillance remains necessary for these patients.

Whether the surgical approaches (radical or partial
nephrectomy) have an impact on the survival outcomes for
upstaging disease remains unclear. A previously published series
by Shah et al. showed that partial nephrectomy was associated
with inferior RFS, when compared with radical nephrectomy
for pT3a upstaging renal tumors (18). However, Jeong et al.
demonstrated that there was no difference in RFS between
either partial or radical nephrectomy (11). Our series also

discovered that there was no difference between the two
surgical approaches. Interestingly, patients in the present study
with upstaging disease treated with radical nephrectomy seemed
to have a higher risk of recurrence, although it did not reach
statistical significance (OR=25.102, 95% CI=0.012-50432,
p=0.406). In fact, all patients with upstaging disease and RCC
recurrence in the present study were treated with radical
nephrectomy, and the vast majority involved distant metastasis
(96.4%). Selection biases existed because the operating surgeon
would prefer performing radical nephrectomy over partial
nephrectomy for the larger or more technically challenging renal
tumors, resulting inferior outcomes. Therefore, for patients with
upstaging disease, radical nephrectomy appears not to provide
survival benefits over partial nephrectomy, and as such adjuvant
systemic therapy may be considered for these patients given the
fact that most recurrence arises from distant metastasis other
than local recurrence.

There were several limitations in the present study. First,
this was a retrospective, non-randomized study from a single
institution, which will result in several biases. Second, the
current series included various surgical methods, such as
open vs. minimally invasive approaches, or partial vs. radial
nephrectomy, and these would be confounding factors. Third,
the present study had a small sample size, with a difference
in the case numbers between the two groups. Despite these
limitations, we believe that our study may provide useful
information regarding renal tumors with pT3a upstaging. 

In conclusion, we demonstrated that renal tumors with
pathological upstaging to T3a were related to significantly
decreased RFS, CSS and OS rates when compared with pT1
renal tumors. Several clinicopathological characteristics
associated with upstaging disease and RCC recurrence were
identified, all of which could help clinicians in risk
stratification, decision making, and arranging an appropriate
follow-up schedule.
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