
Abstract. Background/Aim: To analyze the suitability for
metastasis evaluation of each pathologic item on the Fourth
Edition of the General Rule for Clinical and Pathologic
Studies on Renal Cell Carcinoma in Japan. Patients and
Methods: We retrospectively examined 457 cases of renal
operation after 2011 using the current edition of the
guidelines. Results: The mean postoperative follow-up
period was 25.3 months. Radical nephrectomy was
performed in 264 cases, whereas partial nephrectomy was
performed in 193 cases. Including the 33 cases discovered
after operation, the overall number of metastatic cases was
68 (14.9%). Using the current edition of the guidelines, the
items of histologic grade, morphology of tumor invasion,
tumor pseudocapsule, and intrarenal metastasis were all
correlated with distant metastasis. Conclusion: This is the
first report showing that each item on the current Japanese
guidelines for renal cell cancer was useful for predicting
metastasis. 

Chronic kidney disease (CKD) is a concept that has been
widely recognized and has a vital prognosis that gets worse
with decreasing renal function because of the relatively high
probability of cardiovascular events (1). Recently, nephron-
sparing surgery (NSS) for small renal cell carcinoma (RCC)

has been reported to prevent renal function decline (2) and
to be beneficial in improving overall survival (3, 4);
therefore, NSS is recommended as often as possible (5).
NSS for RCC is supposed to provide the same cancer-

specific survival (CSS) and progression-free survival (PFS)
as radical nephrectomy does (6-9). One of the problems
concerning NSS for RCC is avoidance of postoperative
residual cancer, particularly in occult multifocal RCC,
which is not detected by preoperative imaging (10). From
the viewpoint of preserving renal function, tumor
enucleation (TE) is a procedure that can be beneficial in
preserving more renal parenchyma compared to partial
nephrectomy (PN). In addition, the TE has been lately
reported to have good outcomes in terms of cancer control
(11, 12).
The presence of clear borders between the tumor and

normal tissues is important to achieve complete resection of
the tumor. Most RCCs have a pseudocapsule; for TE to
achieve complete cancer resection there should be no cancer
invasion outside the tumor capsule.
The General Rule for Clinical and Pathological Studies

on RCC, Fourth Edition was published on April 2011 in
Japan. In this guideline, items on the morphologies of
tumor invasion and the tumor capsule were added to allow
more detailed description of the local cancer conditions
(13). In this present study, RCC tumors that were resected
by radical nephrectomy (RN) or PN were pathologically
evaluated using the current guidelines and were
retrospectively analyzed, along with the suitability of each
pathologic item for evaluation of metastasis. In addition,
the indications of PN and RN for RCC were evaluated
based on each pathological item. The relationship between
tumor capsular formation and the pathological items were
also evaluated.
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Patients and Methods

This study was conducted using the databases of Kanazawa
University Hospital, Ishikawa Prefectural Central Hospital, and
Toyama Prefectural Central Hospital, with the approval of the
institutional review boards of all three hospitals. We retrospectively
examined 457 cases of RCC that were treated by RN or PN between
May 2011 and November 2016.
Preoperative CT, MRI, and bone scintigraphy were performed

to assess the cancer stage in accordance with the classification of
the Union for International Cancer Control Seventh Edition. The
doctors in charge based their choice between PN and RN
depending on the cancer stage, and PN was performed mostly in
clinical T1a cases.
The resected specimens were fixed in 10% formalin solution, and

cut at 4-5-mm slices for pathologic evaluation and diagnoses, in
accordance with General Rule for Clinical and Pathological Studies
on RCC, Fourth Edition. The histologic diagnoses were based on
the 2004 WHO classification; whereas pathologic local progression
was evaluated using Seventh Edition of the TNM classification that
was published in 2009. Histologic grade was classified into three
groups, according to the Japanese guidelines. Grade I (G1) was
defined as a tumor with a nucleus that was smaller than that of a
normal tubular cell; grade II (G2) was defined as a tumor with the
same nuclear size as the normal; and grade III (G3) was defined as
a tumor with a nucleus that was bigger than that of normal tissues,
with or without pleomorphism or unusual pattern. GX was defined
as the presence of a non-evaluable nucleus. For tumors that had
several mixed nuclear patterns, the highest grade was designated as
the grade of the cancer.
The pattern of the cancer invasion was described according to

the infiltration (INF) to the surrounding tissue; INFa represented
expansive proliferation, INFc represented invasive proliferation,
and INFb was intermediate between INFa and INFc. Venous
invasion and lymphatic invasion were designated as v1 and ly1,
and no venous and lymphatic invasions were designated as v0 and
ly0, respectively. The other pathological evaluations included
expansive tumor growth and the presence of a clear border between
cancer and normal tissues (eg) or invasive tumor growth towards
the normal tissues without a pseudocapsule (ig); the presence of a
clear pseudocapsule (fc1) or the absence of a pseudocapsule (fc0);
the presence of ipsilateral intrarenal metastasis (im1) or the absence
of intrarenal metastasis (im0); cancer infiltration into the renal
fibrous capsule (rc-inf1) or the absence of cancer infiltration into
the renal fibrous capsule (rc-inf0); cancer infiltration to the renal
pelvis (rp-inf1) or no cancer infiltration to the renal pelvis (rp-
inf0); cancer infiltration to the renal sinus fat (s-inf1) or no cancer
infiltration to the renal sinus fat (s-inf0); and the resected surgical
margin (SM), according to the presence (SM1) or the absence
(SM0) of cancer cells.
Categorical variables were used to calculate the incidence and

percentage of each factor. Continuous variables were presented as
mean±standard deviation (SD). The unpaired Student’s t-test and the
chi-square test were used to evaluate for a possible statistical
correlation. Metastasis-free survival was estimated using the
Kaplan–Meier method, and the statistical significance of differences
between groups was calculated using the log-rank test. All data
analyses were performed using SPSS for Windows (SPSS Inc.,
Chicago, IL, USA). In all analyses, a p-value<0.05 was considered
to be statistically significant.

Results

In total, there were 453 patients recruited and evaluated in
this study; the demographics of the patients are shown in
Table I. Preoperative evaluation detected bilateral renal
tumors in five cases; four cases underwent successive
nephrectomies of both sides, whereas one case underwent
unilateral nephrectomy. Therefore, because each case was
evaluated independently, the total number of kidneys
evaluated in this study was 457.
RN was performed on 264 cases, whereas PN was

performed on 193 cases. Preoperative evaluation detected
metastasis in 35 cases (7.7%), all of which underwent RN.
The mean follow-up period after operation was 25.3 months.
Table II shows a comparison of the pathological features
between PN and RN. The pathologic findings showed higher
grade of malignancy and more locally invasive tumors in the
RN group than in the PN group. The SM status in all patients
in the PN group was negative; the cases with SM1 status in
the RN group were pT3-4 due to local invasion and
adhesion.
Each item was evaluated pathologically for its association

with metastasis. If the 33 cases of metastasis detected after
operation are included, the total number of metastatic cases
was 68 cases (14.9%). The metastatic sites were the lungs
alone in 34 cases, the lymph node alone in 3 cases, and the
bone alone in 4 cases. Pulmonary metastasis with multiple
metastases to the organs was seen in 53 cases, accounting for
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Table I. Clinical feature of 457 analyzed kidneys of 453patients.

Variable                                                                        Value

Age, years (±SD)                                                   63.1 (±12.0)
Gender                                                                               
  Male                                                                     333 (72.9%)
  Female                                                                  120 (27.1%)
Clinical metastasis*                                                         
  N0M0                                                                   418 (92.3%)
  N1-2M0                                                                   4 (0.9%)
  N0M1                                                                     24 (5.3%)
  N1-2M1                                                                   7 (1.5%)
Multiple tumor*                                                               
  Unilteral                                                                  8 (1.8%)
  Bilateral                                                                  5 (1.1%)
Tumor side                                                                        
  Right                                                                     219 (48.9%)
  Left                                                                       230 (50.0%)
  Both                                                                         5 (1.1%)
Surgery                                                                              
  Radical nephrectomy                                           264 (57.8%)
  Partial nephrectomy                                             193 (42.2%)
Mean follow-up, months (range)                           25.3 (1-64)

*diagnosed by imaging analysis preoperatively. SD: Standard deviation.



77.9% of all metastatic cases. As shown in Figure 1, each
item in the General Rule for Clinical and Pathological
Studies on RCC was associated with metastasis.
Multiple ipsilateral renal tumors were detected by

preoperative evaluation in 8 cases (1.8%) (Table I);
pathological evaluation of these cases suggested that 7 cases
were concurrent tumors, whereas the remaining case, which
had pulmonary metastasis, was designated as im1. Table II
shows that nine cases were diagnosed as ipsilateral im1. For
the nine cases, the average size of the main tumor was 
6.0 cm (range=4-10 cm) and was larger than that of the
concurrent renal tumor cases (3.4 cm) (Table III). The
probability of distant metastasis was significantly higher in
5 of 9 (55.6%) cases with ipsilateral im1 than in 1 of 14
cases (7.1%) with ipsilateral synchronous multiple cancers

(Table III). Preoperative evaluation of the im1 RCC cases for
distant metastases was positive in five cases and negative in
the other four cases. Of the nine cases evaluated as im1 by
pathological examination, eight cases that were diagnosed as
at least clinical stage T1b (cT1b) by preoperative evaluation
underwent RN, whereas the remaining case, which had a 4-
cm-diameter tumor and was diagnosed as cT1 by
preoperative evaluation, underwent PN (Table II). From the
results of pathologic staging of the im1 cases, only the PN
case was classified as pathologic T1a (pT1a); the other RN
cases were at least pT3a (Table III). In the im1 case that
underwent PN, a satellite cancer with 0.6 mm diameter was
noted near the main tumor, but no recurrence or metastasis
was observed. All 193 PN cases did not develop any local
recurrence during the follow-up period.
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Table II. Clinical and pathological features of 457 analyzed kidneys.

Variable                                                                      All                                      Partial Nx                               Radical Nx                               p-Value

Number of cases                                                       457                                           193                                          264                                            
Pathologic tumor size, cm (±SD)                       3.9 (±2.6)                                 3.2 (±0.9)                                5.2 (±2.7)                                 <0.001
Pathologic tumor stage                                                                                                                                                                                           <0.001
   pT1a                                                                277 (60.6%)                             178 (64.3%)                             99 (37.5%)                                      
   pT1b                                                                 58 (12.7%)                                 5 (2.6%)                                53 (20.1%)                                      
   pT2                                                                    16 (3.5%)                                   0 (0%)                                  16 (6.1%)                                       
   pT3a                                                                 96 (21.0%)                               10 (10.4%)                              86 (32.6%)                                      
   pT3b                                                                   5 (1.1%)                                   0 (0.0%)                                  5 (1.9%)                                        
   pT3c                                                                   1 (0.2%)                                   0 (0.0%)                                  1 (0.4%)                                        
   pT4                                                                     4 (0.9%)                                  0 (0.0/%)                                 4 (1.5%)                                        
Nuclear grade                                                                                                                                                                                                          <0.001
   G1                                                                     37 (8.1%)                                21 (10.9%)                               16 (6.1%)                                       
   G2                                                                   303 (66.3%)                             147 (76.2%)                            156 (59.0%)                                     
   G3                                                                   110 (24.1%)                              23 (11.9%)                              87 (33.0%)                                      
   Undeterminable                                                 7 (1.5%)                                   2 (1.0%)                                  5 (1.9%)                                        
Histologic subtype                                                                                                                                                                                                   0.177
   Clear cell                                                        399 (87.2%)                             176 (91.2%)                            223 (84.4%)                                     
   Papillary                                                           24 (5.3%)                                  8 (4.1%)                                 16 (6.1%)                                       
   Chromophobe                                                   14 (3.1%)                                  4 (2.1%)                                 10 (3.8%)                                       
   Others                                                               20 (4.4%)                                  5 (2.6%)                                 15 (5.7%)                                       
INF                                                                                                                                                                                                                          <0.001
   a                                                                      353 (77.2%)                             170 (88.1%)                            183 (69.3%)                                     
   b                                                                      102 (22.3%)                              23 (11.9%)                              79 (29.9%)                                      
   c                                                                         2 (0.4%)                                   0 (0.0%)                                  2 (0.8%)                                        
v1                                                                        236 (51.6%)                              57 (29.5%)                             179 (67.8%)                               <0.001
ly1                                                                        47 (10.3%)                                 6 (3.1%)                                41 (15.5%)                                <0.001
ig (eg/ig)                                                              75 (16.4%)                                19 (9.8%)                               56 (21.2%)                                 0.001
fc1                                                                       344 (75.3%)                             152 (78.8%)                            192 (72.7%)                                0.140
im1 (n=350)*                                                        9 (2.6%)                                1/97 (1.0%)                            8/253 (3.2%)                                0.260
rc-inf                                                                   86 (18.8%)                                19 (9.8%)                               67 (25.4%)                                <0.001
rp-inf (n=357)*                                                    20 (5.6%)                               1/96 (1.0%)                           19/261 (7.3%)                               0.023
s-inf (n=364)*                                                     53 (14.6%)                             3/105 (2.9%)                         53/259 (19.3%)                            <0.001
SM1                                                                      11 (2.4%)                                  0 (0.0%)                                 11 (4.2%)                                  0.016
Metastasis (+)**                                                 68 (14.9%)                                 3 (1.6%)                                65 (24.6%)                                <0.001

*(n=) Case number, **including post-operative metastasis. Nx: Nephrectomy; INF: Infiltration; v: venous infiltration; ly: lymphatic infiltration; eg:
expansive growth; ig: invasive growth; fc: false capsule; im: intrarenal metastasis; rc-inf: renal capsule- infiltration; rp-inf: renal pelvis-infiltration;
s-inf: sinus-infiltration; SM: surgical margin; SD: standard deviation.



ANTICANCER RESEARCH 37: 5147-5153 (2017)

5150

Figure 1. Metastasis-free survival analysis in each pathological item; (A) nuclear grade; (B) INF: infiltration; (C) with sarcomatous component;
(D) eg: expansive growth; ig: invasive growth; (E) v: venous invasion; (F) ly: lymphatic invasion; (G) fc: false capsule; (H) im: intrarenal
metastasis; (I) rc-inf: renal capsule- infiltration; (J) rp-inf: renal pelvis-infiltration; (K) s-inf: sinus-infiltration; (L) SM: surgical margin.



Among the histologic types of RCC, clear cell carcinoma
with pseudocapsules accounted for the highest proportion
(Table IV). Cases with high nuclear grade and those that were
highly invasive had fewer pseudocapsules; no relationship
between pseudocapsule formation and venous invasion was
recognized (Table IV). Pseudocapsule formation was
significantly less in the s-inf1 cases than in the s-inf0 cases;
however, its incidence was comparable between the rc-inf0 and
rc-inf1 cases and between rp-inf1 and rp-inf0 cases (Table IV).
Discussion
To the best of our knowledge, the value of the Fourth Edition
of the General Rule for Clinical and Pathological Studies on
RCC in predicting metastasis has not been evaluated. In this

study, each pathological item that was added to the current
guidelines was evaluated and was useful in predicting all
metastatic cases. Past reports showed the usability of
immunohistochemical methods for predicting the prognosis of
RCC patients (14, 15), and in addition, this study showed that
morphological pathological items were useful in the same way.
Multifocal RCCs have been reported; in particular, non-

hereditary sporadic ipsilateral multiple RCC was reported to
have a prevalence of 6.8% (16). For ipsilateral multiple RCC,
multiple synchronous cancers and im1, as defined by the
current guidelines, are possible. In this study, im1 was
diagnosed only by pathologic evaluation, not by preoperative
imaging evaluation. Past reports showed that the rates of
occult multifocal RCC ranged between 3.5% and 25% (10)
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Table III. Clinical and pathological features of ipsilateral renal multiple cancers.

Variable                                                             All                                          im0                                            im1                                         p-Value

number (bilateral case)                                  23 (5)                                      14 (5)                                         9 (0)                                              
Clinical tumor stage                                                                                                                                                                                           0.001
    cT1                                                         16 (69.6%)                              14 (100%)                                 2 (22.2%)                                          
    cT2                                                            1 (4.3%)                                  0 (0.0%)                                   1 (11.1%)                                          
    cT3                                                           5 (21.7%)                                 0 (0.0%)                                   5 (55.6%)                                          
    cT4                                                            1 (4.3%)                                  0 (0.0%)                                   1 (11.1%)                                          
    cM1*                                                       6 (26.1%)                                 1 (7.1%)                                   5 (55.6%)                                     0.010
Occult multifocal                                       10 (43.5%)                               2 (14.3%)                                  8 (88.9%)                                    <0.001
main tumor size, cm (±SD)                        4.4 (±2.4)                                3.4 (±1.9)                                  6.0 (±2.3)                                     0.007
Pathologic tumor stage                                                                                                                                                                                      0.004
    pT1                                                         14 (61.0%)                              13 (92.9%)                                 1 (11.1%)                                          
  pT2                                                           0 (0.0%)                                  0 (0.0%)                                    0 (0.0%)                                           
    pT3                                                          8 (34.7%)                                 1 (7.1%)                                   7 (77.8%)                                          
    pT4                                                           1 (4.3%)                                  0 (0.0%)                                   1 (11.1%)                                          
Nuclear grade**                                                                                                                                                                                                 0.575
    G1                                                             1 (4.3%)                                  1 (7.1%)                                    0 (0.0%)                                           
    G2                                                           14 (60.9%)                               9 (64.3%)                                  5 (55.6%)                                          
    G3                                                            8 (34.8%)                                4 (28.6%)                                  4 (44.4%)                                          
Histologic subtype                                                                                                                                                                                              0.486
    Clear cell                                                17 (73.9%)                              10 (71.5%)                                 7 (77.8%)                                          
    Papillary                                                  4 (17.4%)                                3 (21.4%)                                  1 (11.1%)                                          
    Chromophobe                                           0 (0.0%)                                  0 (0.0%)                                    0 (0.0%)                                           
    Others                                                       2 (8.7%)                                  1 (7.1%)                                   1 (11.1%)                                          
INF                                                                                                                                                                                                                      0.196
    a                                                              14 (60.9%)                              10 (71.4%)                                 4 (44.4%)                                          
    b                                                               9 (39.1%)                                4 (28.6%)                                  5 (55.6%)                                          
    c                                                                0 (0.0%)                                  0 (0.0%)                                    0 (0.0%)                                           
v1                                                                14 (60.9%)                               5 (35.7%)                                  9 (100%)                                      0.002
ly1                                                                4 (17.4%)                                 1 (7.1%)                                   3 (33.3%)                                     0.106
ig (eg or ig)                                                 7 (30.4%)                                5 (35.7%)                                  2 (22.2%)                                     0.493
fc1                                                               13 (56.5%)                               8 (57.1%)                                  5 (55.6%)                                     0.940
rc-inf                                                            6 (26.1%)                                 1 (7.1%)                                   5 (55.6%)                                     0.010
rp-inf (n=21)***                                          2 (9.5%)                                  1 (8.3%)                                   1 (11.1%)                                     0.830
s-inf (n=21)***                                           8 (38.1%)                                 1 (8.3%)                                   7 (77.8%)                                     0.001
Metastasis (+)****                                     6 (26.1%)                                 1 (7.1%)                                   5 (55.6%)                                     0.010

*M1 cases including all N1 cases (n=4), **Excluding nuclear grade X, ***(n=) as analyzed case number, ****including post-operative metastasis.
INF: Infiltration; v: venous invasion; ly: lymphatic invasion; eg: expansive growth; ig: invasive growth; fc: false capsule; im: intrarenal metastasis;
rc-inf: renal capsule-infiltration; rp-inf: renal pelvis-infiltration; s-inf: sinus-infiltration; SD: standard deviation.



and that the local recurrence rates after NSS ranged between
0.0% and 5.9% (17). Local recurrence, which might be
partially caused by occult multifocal RCC, can be prevented
by RN. However, CSS and PFS were almost the same
between PN and RN (6-9). The results of this study suggested
that ipsilateral im1 cases have a high possibility for distant
metastasis; therefore, the presence of local residual metastatic
cancer after PN might not affect the prognosis.
The probability of recurrence was reported to be the same

regardless of the SM status (18-20). The growth and
metastasis of small local residual cancer might be prevented
by the immune system. An inverse correlation between the
occurrence of occult multifocal RCC and the diameter of the
cancer was reported (10); however, these evaluations did not
account for the presence of ipsilateral im1 and synchronous
multiple cancers. Based on our results, cases with ipsilateral
im1 should be considered to have different characteristics
from cases with ipsilateral multiple synchronous renal

cancers. Pathologically, a diagnosis of im1 is based on
variations in size, homology of the histologic image, and the
presence of vascular invasion. A report on the genomic
signatures of multifocal clear cell RCC showed evidence on
the independent origin of multifocal RCCs in 46% (21);
therefore, accurate diagnosis of im1 might be sometimes
difficult.
To preserve maximum renal function after PN, TE might be

desirable because it allows maximum preservation of the renal
parenchyma. The probability of having a tumor pseudocapsule
as a thin rim of tissue surrounding the tumor was reported as
67% to 100% (22, 23); in this study, the tumor pseudocapsule
was observed in 75.3%. A tumor pseudocapsule is composed
of interstitial fibrosis with associated collagen deposition,
glomerulo- and arteriosclerosis; tumor infiltration of the
pseudocapsule is sometimes observed (23). In this study,
many cases demonstrated tumor invasion beyond the
pseudocapsule. One report stated that even if the tumors
invade beyond the pseudocapsule, cancer cells can be
separated from the SM by a thin layer of normal tissue with
signs of lymphoplasmocytic inflammation (22). Therefore, TE
using blunt dissection for any case of RCC may allow
achievement of negative SM, even if cancer infiltration goes
beyond tumor capsule. In fact, cases with positive SM after
TE were reported to be less than that after standard PN; in
addition, the CSS after TE was favorable (22, 24, 25). TE for
RCC might be more useful than standard PN; however, reports
on its benefit are not so many and more investigations would
be required.
This study had several limitations. Different pathologists

diagnosed this study population and few variations might be
possible. The thickness of the tissue preparations was perfect
for evaluation of vascular and lymphatic invasion, but not for
evaluation of the nearby surrounding tissues. Evaluations of
the tumor pseudocapsule did not include detailed information
on continuities, thickness, and characteristics of the
pseudocapsule. In this study, nuclear grade was evaluated not
by the worldwide Fuhrman grade, but by the Japanese three-
grade system; therefore, our results might be difficult to
compare with the other reports in this point. The follow-up
period was not so long; therefore, the number of metastatic
cases might have increased further after the follow-up period.

Conclusion

This is the first report showing each item of the General Rule
for Clinical and Pathological Studies on RCC, Fourth Edition
in Japan was useful for predicting metastasis. PN might
control cancer, even multifocal RCC. The indication of
partial nephrectomy was appropriate in this cohort.
TE for RCC might be valuable in both preserving renal

function and maintaining cancer control; however, more
investigations would be needed.
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Table IV. Relation between tumor pseudocapsule and other items
(Percentage showing the fc0 or fc1 proportion of each item)

Variable                                   fc0                          fc1                  p-Value

Number of cases              113 (24.7%)           344 (75.3%)                
Size, cm (±SD)                  4.6 (±3.4)               3.7 (±2.3)              0.001
Histologic subtype                                                                          0.011
   Clear cell                       87 (21.9%)            310 (78.1%)                
   Papillary                         8 (33.3%)              16 (66.7%)                 
   Chromophobe                 6 (42.9%)               8 (57.1%)                  
   Others                            12 (54.5%)             10 (45.5%)                 
*Nuclear grade 0               8 (21.6%)              29 (78.4%)             0.006
   1                                     63 (20.8%)             29 (79.2%)                 
   2                                     38 (34.5%)             72 (65.5%)                 
INF 
   a                                     68 (19.3%)            285 (80.7%)            0.003
   b                                     43 (42.2%)             59 (57.8%)                 
   c                                       2 (100%)                0 (0.0%)                   
eg                                      76 (19.9%)            306 (80.1%)           <0.001
ig37 (49.3%)                    38 (50.7%)                      
v0                                      48 (21.7%)            173 (78.3%)            0.149
v1                                      65 (27.5%)            171 (72.5%)                
ly0                                     93 (22.7%)            317 (77.3%)            0.003
ly1                                     20 (42.6%)             27 (57.4%)                 
im0                                    82 (24.1%)            259 (76.0%)            0.161
im1                                     4 (44.4%)               5 (55.6%)                  
rc-inf0                               85 (22.9%)            286 (77.1%)            0.062
rc-inf1                               28 (32.6%)             58 (67.4%)                 
rp-inf0                               85 (25.2%)            252 (74.8%)            0.331
rp-inf1                                7 (35.0%)             123(65.0%)                 
s-inf0                                 67 (21.5%)            244 (78.5%)           <0.001
s-inf1                                 27 (50.9%)             26 (49.1%)                 

*Excluding nuclear grade X. INF: Infiltration; v: venous infiltration; ly:
lymphatic infiltration; eg: expansive growth; ig: invasive growth; fc: false
capsule; im: intrarenal metastasis; rc-inf: renal capsule- infiltration; rp-inf:
renal pelvis-infiltration; s-inf: sinus-infiltration; SD: standard deviation.
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