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Abstract

Purpose: To analyze the recurrence in patients with clinic stage T1 renal cell carcinoma (RCC) who
were upstaged to stage T3a after partial nephrectomy (PN) using a new sub-classification criterion.
Methods: A retrospective study of pathological characteristics was performed in patients who
were upstaged to pT3a on the basis of fat invasion (Fl).

Results: After analyzing the pathological findings, we proposed the following new sub-
classification criteria for pT3a RCC with FI: (1) renal tumor invades the pseudo-capsule and
contacts the perinephric adipose tissue directly or the tumor protrudes into the perinephric
adipose tissue like a tongue (Type A); and (2) tumor nodules are distributed in perinephric
adipose tissues (Type B). A significant difference was observed in the recurrence rate between
the two subtypes A and B. For Type B, the recurrence rate after radical nephrectomy (RN) and
PN was 15.79% and 63.64%, respectively. The recurrence rates for Types A and B after PN were
I1.11% and 63.64%, respectively.

Conclusions: T3a RCC with tumor nodules in perinephric adipose and/or an irregular tumor
protruding into the adipose tissues lead to a higher recurrence rate. We recommend that T3a
RCC be carefully analyzed and patients be treated on an individual basis.
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Background

Renal cell carcinoma (RCC) is the most fre-
quently diagnosed malignancy among renal
tumors;' it accounts for 2% to 3% of all
malignancies and its incidence has increased
globally by about 2% annually over the
past 20 years.” The incidence of RCC
continues to steadily increase in most coun-
tries.” >

Advancements in modern radiologic
imaging tools, such as computed tomogra-
phy (CT) and ultrasound (US), have con-
tributed to an overall improvement in the
incidental detection of localized RCC,
among which most are classified as clinical
stage T1.° T1 RCC is commonly associated
with favorable treatment outcomes, so the
main guidelines from both the European
Association of Urology (EAU) and the
American Urologic Association (AUA) rec-
ommend nephron-sparing techniques, such
as partial nephrectomy (PN), as the prima-
ry treatment for patients with clinical stage
T1 RCC.”® However, some patients who
undergo PN for T1 RCC may be upstaged
to pT3a on the basis of the final patholog-
ical examination results, and this becomes a
challenging obstacle for surgeons.’

To date, it is uncertain which surgical
method (PN or radical nephrectomy [RN])
should be used when patients who undergo
PN for T1 RCC are upstaged to pT3a.
Some studies have reported similar survival
outcomes between the two groups (PN vs.
RN), while others showed contradictory
findings.'® !> The cause underlying the con-
troversy needs to be characterized in further
studies, so we recommend a new sub-
classification criterion for pT3a RCC with
fat invasion (FI) to resolve this controversy.

Materials and methods

The study was approved by the
Institutional Review Board (The First
People’s Hospital of Lianyungang Ethics

Committee, Lianyungang, October 2018;
approval number 20180103), and written
informed consent was obtained from all
included patients. The reporting of this
study conforms to the STROBE state-
ment.'> A retrospective analysis of our
nephrectomy database was performed,
which identified T1 RCC patients who con-
secutively underwent PN or RN between
2010 and 2018. The PN technique was per-
formed as previously reported.'* Cold
ischemia was not performed for any of the
patients. The criteria for performing a RN
were as follows: 1) insufficient volume of
remaining parenchyma to maintain proper
organ function; 2) unfavorable tumor loca-
tion; and 3) adherence to the renal vessels.
Except for the abovementioned criteria, all
of the criteria related to performing a PN.
The inclusion criteria were as follows:
patients diagnosed with T1 RCC on the
basis of preoperative images, and postoper-
ative pathological findings confirmed that
they were upstaged to pT3a. The exclusion
criteria were as follows: 1) benign lesions; 2)
non-T3a RCC; or 3) missing follow-up
data. Following surgery, all the specimens
were evaluated by two specialized genitouri-
nary pathologists. The RCC specimens
were stained at the edge using ink in accor-
dance with routine procedures and cut into
sections that were approximately 3 mm
thick. The sections were then stained with
hematoxylin—eosin. The pathological find-
ings were classified in accordance with the
2017 TNM classification standard.'’
Postoperative evaluations were per-
formed using kidney and chest CT imaging
6 months after surgery and then annually
thereafter until 5 years after surgery. If nec-
essary, magnetic resonance imaging or bone
scans were also performed when clinically
indicated. Disease relapse was determined
upon local recurrence that was identified
by radiologic or pathologic evidence,
which includes lymph node and/or distant
metastasis. Surgical resection of locally
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recurrent disease was offered when a com-
plete resection was possible, and targeted
therapies were used for metastatic RCC.
Additionally, the R.E.N.A.L. nephrometry
score was used to evaluate the tumors. The
R.E.N.A.L. score comprises the following
parameters: (R)adius, which corresponds
to the maximum tumor diameter; (E)
xophytic/endophytic  properties of the
tumor; (N)earness of tumor’s deepest por-
tion to the collecting system or sinus; (A)
nterior (a)/posterior (p) descriptor; and the
(L)ocation relative to the polar line.

Statistical analysis

All statistical analyses were performed
using GraphPad  Prism7 software
(GraphPad Software, La Jolla, CA, USA).
Pearson’s Chi-square test and Fisher’s exact
test were conducted to compare the cate-
gorical variables. Recurrence-free survival
was analyzed using the Kaplan—Meier
method and the log-rank test. Two-sided
P-values <0.05 were considered to repre-
sent statistically significant differences.

Results

This study included 2927 patients on the
basis of the final pathological examination
results, among whom 1705 patients had
pathological T1 tumors and 99 patients
were upstaged to pathological T3a tumors,
which is a rate of 5.81%. Among the 99
patients whose tumors were upstaged, 38
of them underwent PN and 61 underwent
RN. No differences were observed in
gender, age, tumor size, laterality, tumor
histologic type, R.E.N.A.L. score, or
tumor grade between the two groups
(Table 1).

After analysis of the sample sections, we
proposed the following set of new classifi-
cation criteria for pT3a RCC with FI: Type
A and Type B. Type A includes direct renal
tumor contact with the perinephric adipose

tissue (Figure 1) or tumor that protrudes
into the perinephric adipose tissues
(Figure 2). Type B includes tumor nodules
that are distributed in perinephric adipose
tissue (Figure 3).

Sixteen patients had tumor recurrence
during the follow-up (average duration: 56
months; range: 15-60 months). On the basis
of the pathological sub-classification of
pT3a diseases, there were three and three
cases of recurrence in the Type A category
and seven and three cases of recurrence in
the Type B category when patients under-
went PN or RN, respectively (P =10.005)
(Table 2). For Type A, the recurrence
rates of RN and PN were 7.14% and
11.11%, respectively, which was not signif-
icantly different (Figure 4a). For Type B,
the recurrence rates of RN and PN were
15.79% and 63.64%, respectively, which
was a significant difference (P=0.014)
(Figure 4b). The recurrence rate for patients
who were classified as Type A or B and who
underwent RN was 7.14% or 15.79%,
respectively, which was not significantly dif-
ferent (Figure 4c). Moreover, the recurrence
rate for patients who were classified as Type
A or B and who underwent PN was 11.11%
or 63.64%, respectively, and this difference
was significant (P=0.002) (Figure 4d). A
Kaplan—Meier analysis showed that overall
recurrence-free survival was significantly
better in patients with Type A tumors com-
pared with those with Type B tumors
(P=0.002) (Figure 5a). Patients who
underwent RN treatment had a better prog-
nosis compared with those who underwent
PN (P=0.027) (Figure 5b). In addition,
Types A and B after PN showed significant
differences in the recurrence-free survival,
with better survival shown in patients
with Type A compared with those with
Type B tumors (P=0.0002) (Figure 5c).
Recurrence-free survival for patients with
Type A or B tumors after RN was not sig-
nificantly different (Figure 5d).
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Table I. Patient characteristics (n=99).

Variable RN PN P value

Patients 6l 38

Sex 0.148
Male 27 23
Female 34 15

Age (years) 0.621
Median 64 6l
IQR 38-79 49-82

Surgical approach
Open 22 21 0.094
Laparoscopic 39 17

Pathologic tumor size (cm)
Median 32 35 0.223
IQR 2.1-3.7 2.5-3.8

Laterality
Left 30 17 0.684
Right 31 21

Tumor histologic type 0.145
Clear cell 50 26
Non-clear cell I 12

R.EXN.AL. score
Median 6.2 5.5 0.130
IQR 4-7 4-6

Grade 0.287
Low (I-I) 20 17
High (IlI-IV) 41 21

Margin status 0.144
Positive 0 2
Negative 61 36

RN, radical nephrectomy; PN, partial nephrectomy; IQR, interquartile range; R.E.N.A.L., Radius, Exophytic/endophytic
properties, Nearness, Anterior (a)/posterior (p) descriptor, and Location.

Figure |. Direct renal tumor contact with the Figure 2. The tumor protrudes into the perinephric
perinephric adipose tissue. Blue arrow: tumor; Red adipose tissue like a tongue. Blue arrow: tumor; Red
arrow: adipose tissue (200x). Scale bar =100 pum. arrow: adipose tissue (100x). Scale bar =50 pm.
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Discussion

With the improvement of surgical skills and
the development of new technologies in
recent years, PN has become widely used
in patients with complex RCC, and this
has also led to an increased amount of
tumor upstaging after surgery.'® In the pre-
sent study, approximately 5.81% of the
patients with ¢T1 RCC were upstaged to
pT3a after surgery, which is consistent with
the findings of previous studies in this field.
Srivastava et al. collected data from 28,854
T1 RCC patients who underwent surgery,
and this is the largest study of this type
that has been conducted to date.'” They
found that the tumor was upstaged to pT3
in 4.2% of these patients.'” The latest study
on this topic showed that the proportion of
patients who were upstaged from cT1 to pT3
was 19%, and the logistic regression analysis
in this study indicated that age, radius, and

Figure 3. Tumor nodules are distributed in the
perinephric adipose tissue. Blue arrow: tumor; Red
arrow: adipose tissue (200x). Scale bar = 100 pm.

Table 2. Postoperative recurrence data (n=99).

touching the main vessels were significantly
associated with pathologic upstaging.'®
Pathological upstaging of RCC after surgery
is common, and this situation should be
investigated by urologists.

PN is not currently recommended as the
preferred treatment for T3a RCC by the
EAU or AUA guidelines on RCC."”?!
Recent studies suggest that RN should be
used to treat patients with T3 RCC, and
open surgery, laparoscopic surgery, and
even robotic surgery are all feasible.** It is
a challenging and non-ideal situation when
c¢T1 RCC is upstaged to pT3a after surgery.
Therefore, some scholars have different per-
spectives because they had already identi-
fied this phenomenon.

Lee et al. retrospectively analyzed data
from 1324 Tla RCC patients and 43 Tla
RCC patients who were upstaged to T3a,
and they concluded that that pT3a small
RCC after PN had similar oncological out-
comes as those of pTla RCC. The 5- and
10-year recurrence-free survival in these
patients was 98.0% and 95.2% for
Tla patients and 94.4% and 95.2% for
Tla patients who were upstaged to T3,
respectively, which was not significantly dif-
ferent.”® Therefore, PN is suitable to treat
patients with T3a RCC. Oh et al. reviewed
3567 patients and showed similar findings
that PN has a similar recurrence-free sur-
vival outcome compared with RN in
patients with cTla that was upstaged to
pT3a RCC.** A similar finding was also
reported in a study in 2018. They found
that in patients with unexpected pT3a
RCC at final pathology, PN does not

Recurrence (PN, RN) Non-recurrence (PN, RN) P value
Type A 6(3,3) 63 (39, 24) 0.005
Type B 10 (7, 3) 20 (4, 16)

PN, partial nephrectomy; RN, radical nephrectomy.
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I Non-recurrence
B Recurrence
P=0.672

1DD
Recurrence rates between PN and RN for tvpe A

=

100
Recurrence rates between PN and RN for type B

B Recurrence
p=0.014

Type B
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- Non-recurrence
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I Recurrence

P=0.364
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MW Non-recurrence
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Recurrence rates cf two types after PN

Figure 4. Recurrence rates. a) Recurrence rate for PN and RN for Type A was not significantly different;
b) Recurrence rate was higher for PN compared with RN for Type B (P=0.014); c) Recurrence rate for
Types A and B after RN was not significantly different; d) Recurrence rate was higher for Type A compared
with Type B after PN (P=0.002). P-value determined by Pearson’s Chi-square and Fisher’s exact test.

PN, partial nephrectomy; RN, radical nephrectomy.

appear to negatively affect cancer control
with regard to metastatic progression and
cancer-specific mortality.>

Different findings indicate that further
in-depth investigations are required. We
found that T3a RCC with FI can also be
subdivided into the following two types on
the basis of pathological microscopic exam-
ination of the sections: Type A and Type B.
Type A includes renal tumors that are in
direct contact with the perinephric adipose
tissue or that protrude into the perinephric
adipose tissues. Type B includes tumor nod-
ules that are distributed in perinephric adi-
pose tissue. There have been no previously
published studies to clarify this finding. Our
finding may contribute to the current con-
troversy that is mentioned above.

Among the 99 upstaged individuals in
this study, 69 were classified as Type A,

and 27 of them underwent RN, while 42
of them underwent PN. During a median
56-month follow-up period, only three
patients who underwent RN and three
patients who underwent PN relapsed,
which was not significantly different. For
Type A, complete removal of the tumor
and adipose tissue covering the tumor sur-
face is not difficult using the PN method,
and the relapse rate after surgery is low.
The tumor protrudes into the fat like a
tongue, and if the adipose tissue on the
tumor surface is improperly removed
during surgery, it can lead to the occurrence
of positive margins due to the residual
tumor tissue that has protruded into the
adipose tissue. This may be a risk factor
for local tumor relapse. Positive margins
were reported to result in tumor metastasis
and recurrence.”® Therefore, the adipose
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Figure 5. Kaplan—Meier survival analyses of recurrence-free survival in RCC patients. a) Overall recur-
rence-free survival was better in patients classified as Type A compared with those classified as Type B
(P=0.002); b) RN was associated with a better prognosis for patients with a pT3a renal tumor with fat
invasion compared with PN (P=0.027); c) Recurrence-free survival for Type A and B after PN. Patients with
Type A showed better survival compared with Type B (P =0.0002); d) Recurrence-free survival for Types A

and B after RN was not significantly different.

RCC, renal cell carcinoma; PN, partial nephrectomy; RN, radical nephrectomy.

tissue on the surface of the tumor may not
be able to be completely removed during
surgery, especially with irregularly shaped
tumors.

Only 30 patients had tumors that were
classified as Type B in our study, among
whom 11 patients were identified after PN
and 19 were identified after RN. During the
follow-up, there were seven patients who
underwent PN and three patients who
underwent RN who experienced a relapse.
The difference between the two groups was
statistically significant (P=0.014). Because
the tumor nodules cannot be easily recog-
nized using US or CT before surgery or by
the naked eye during surgery, it is difficult

to completely remove the scattered nodules
during PN. Thus, radical surgery should be
used for this type of tumor (Type B). We
compared the recurrence rates of patients
with Types A or B after RN and PN, and
the results showed 7.14% and 15.79%
recurrence after RN for Type A, which
was not significant, and 11.11% and
63.64% recurrence after PN for Type B,
which was significantly different
(P=0.002). However, tumor nodules are
difficult to recognize both preoperatively
and intraoperatively, and they are com-
monly found when examining the slices
pathologically. Therefore, close follow-up
is required for patients with type B tumors
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who have undergone PN treatment, and
radical surgery should be performed as
soon as possible for those who show early
local recurrence.

This study has some limitations includ-
ing that it was a single-center retrospective
study with a relatively small sample size.
Despite these limitations, it provides new
evidence to explain the current controversy
about patients with Tl RCC who are
upstaged to pT3a after surgery.

Conclusion

The treatment outcomes of patients with T1
RCC that is upstaged to pT3a after PN
remains controversial. The key findings of
this current study indicate that a higher
recurrence rate was identified in T3a RCC
with tumor nodules in perinephric adipose
or/and with an irregular tumor shape that
protrudes into adipose tissue. Additionally,
we recommend that patients with T3a RCC
be carefully assessed and treated on an indi-
vidual basis.
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