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From: Witt, Benjamin L.

To: Maguire, Joshua D.

Subject: RCC lecture

Date: Tuesday, March 25, 2014 4:02:15 PM
Attachments: ARUP RCC lecture annotated.pdf
Josh,

Here's another annotated lecture by Cheville. | added similar things for clarity as the previous (I think
just using text boxes on the pertinent slides should work). I don't note any grammatical issues with this
lecture.

For the 5th question:

5. Tumors meeting the histologic criteria for cystic clear cell renal cell carcinoma have a minimal risk of
recurrence. (True or False)

Answer: True
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Renal Cell Carcinoma:
Contemporary Issues in
Classification, Grading and
Staging

Renal Cell Carcinom
Classification

* 1981 WHO Classification

—Renal cell carcinoma, other
* 1996 Heideiberg Conference.
* 1997 Rochester Conference

+ 2004 WHO Consensus
Classification

Recent Advances
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Grading Systems: Brief History
* 1932 Hand and Broders

Hand JR. Broders AC. Carcinoma of the kidney" the degree of mabgrancy
In relation to tactors baanng an progrosis. J Urol 1932.28:189-216.
+ 1949 Griffiths and Thackray

Gritliths IH, Thackray AC Parenchyma! carcinoma of tha kidney Br .t
Urot 1949,21 128-151

« 1971 Skinner et al

Diagnosis and managemen! of renal cell caminoma, & chnical
and radiolopic study of 309 cases. Cancer 1971.28:11651177

*« 1982 Fuhrman et al

Fuhrman SA. Lasky LC. Limas C Prognosuc sigrificance
of mamptobgic paramsters i enal cel carcinoma. Am J Sug
Patho! $982.6 655663

DIAGNOSIS AND MANAGEMENT OF RENAL CELL
CARCINOMA: A Clinical and Pathologic Study of 309 Cases
Skinner et al. Cancer 1871.28:1165-1177

329 palients with RCC between 1535 and 1965
319 patients treated by nephreciomy
309 patients with greater than § years of follow-up,
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PARAMETERS IN RENAL CELL CARTINDMA,
Fuhrman SA, el a!. Am J Surg Pathal 1982,6:656-663

103 patiants with RCC between 1961 and 1574
85 patients with § year follow-up
84 of 103 treated by nephrectomy (surgery)
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Grading: Fuhrman Grade
Nuclear and Nucleolar Features
Grade 1 |Small round nuciei (<10 p),
absent or inconspicuous
|nucleoli
Grade 2 |Larger iregular nuclei (15 p)
\with visible nucleoli (at 400x)
Grade 3 |Iregular nuclei (~20 p), visible
\nucleoli (100x)
Grade 4 |Similar to grade 3 and in
'addition bizarre nuclei, or

|sarcomatoid component

2013 ISUP Grade

Nucleolar Features Only

Grade 1 |Absent or inconspicuous
|nucleoli

Grade 2 |Nucleoli visible at 400x

Grade 3 |Nucleoli visible at 100x

Grade 4 |Pleomorphic, rhabdoid or
| sarcomatoid

2004 ISUP/WHO Classification
of RCC
» Clear cell renal cell carcinoma
* Papillary renal cell carcinoma
« Chromophobe renal cell carcinoma
+ Collecting duct carcinoma
» Renal medullary carcinoma

» Carcinoma associated with
nephroblastoma

Mucinous tubular and spindle cell RCC
Renal cell carcinoma, unclassified








Mayo Clinic Nephrectomy
Registry

* Active registry of over 7,000
patients

* Complete clinical and pathology
data including outcome

» Biospecimens for translational

Diagnosis: Kidney,  (rmphtteft). _ (radical nephreciomy. partial
neplirectomy): Grade ol (4) renal coll carcinoma, __ type (clear
cell. papillary cell. chromophobe cell, collecting duct. not otherwise
specified). formsa ___ x__ x__ cmmass Jocated inthe
(upper, mid. infenior pole). (Insen additional tumors as necessary). The
tumor 15 goafingd to the kidney (or The tumor extends into the periphem]
pernephric {1 or The tumor extends into repal pelvic sinus far). The
renal vein is grossly free of tumor (pr A tumog thombus is present in the
renal veln.  om in greatest linear extent). The tumor does not involve
the collecting system (gf imvades into the collecting system). Copgalative

tumor necrosis is absentpresent. Sarcomaigid differentiation is

absent present, The surgical marging are negative {of The surpical manting
are positive at the _ ). No renal kitar Jvpph nedes ane idenified (o]
inser total ¥ hilar lymph nodes and # metastatically involved). The
adrenal gland is absentpresent (g The adrenal gland is unremarkable or
The adrenal gland 15 metastatically involved witha ___ cm in diameter
nodule or The adrenal gland is involved by direct extension from the main
umor mass).

research
Clear cell RCC 3598 65.7%
Papillary RCC 757 13.8%
Chromophobe 198 3.6%
RCC
Collecting duct 17 0.3%
RCC
RCC, unspecified 38 0.7%
Oncocyloma 529 9.7%
Papillary 3z 0.6%
adenoma
Metanephric 7 0.1%
adenoma |
Angiomyolipoma | 179 3.3%








Cystic Clear Cell RCC R . ' R

* Low grade (grade 2) PR :
* Excellent outcome _:"-‘f y 1 8 *i
+ Criteria A o
~Stratified lining .;;.. :
—Clear cells in cyst walls B [ i, 23
->75% cystic component R
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Chromophobe RCC and
Prognostic Features |
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2012 ISUP Modifications

* Hybrid oncytic chromophobe tumor
* MiT family translocation RCC
* Tubulocystic RCC

* Acquired cystic disease associated
RCC

* Clear celi (tubulo) papillary RCC

* Hereditary leiomyomatosis RCC-
syndrome associated RCC
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Outcome Prediction for Clear
Cell RCC

Mayo Clinic Rochester
—1,801 patients

—radical nephrectomy for clear cell
RCC 1970-1998

—predict death from RCC (n=652)








Qutcome Prediction

» 1,152 deaths

= 652 deaths from RCC at a median
(range) of 1.7 (0-26) years

* 649 patients still alive at last follow-up
at a median (range) of 8.2 (0-31) years

Outcome Prediction

Pathologic features:

—TNM stage (lumor, nodes,
metastasis)

—tumor size

—grade

—necrosis

—sarcomatoid differentiation
—cystic architecture
—multifocality

2003 AJCC Tumor Stage

T1a | Tumor 4 cm or less, confined

T1b |Tumor between 4-7 cm, confined

T2 |Tumor greater than 7 cm, confined
T3a !Into perinephric fat, adrenal gland
T3b |Into renal vein, IVC below diaphragm
T3c |Into IVC above diaphragm

T4 |Beyond Gerota's fascia

Final Multivariate Model

Results
Final multivariate model
»TNM stage Stage
- size 25 cm Slze
- grade Grade
- necrosis Necrosis

»SSIGN Score

Mayo Outcome Prediction Algorithm

Feature Score Feature Score
1997 T stage T1 ] 1997 M stage Mo 1]
T2 1 M1 4
TIA 2 yyclear grade 1 )
T B 2 2 0
T 2 3 1
T4 0 4 3
1997 Nstage NX 0 Necrosis No o
Ll Yes 2
N1 2
N2 2 Tumor size 25 cm No o
Yes 2

Total
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Estimated
Cancer-Specific Survival Rates

Year

Score No. % ! 1 3 5 7 10l
01 402 223 1000 997 994 987 971
2 235 130 991 955 948 803 853

199 1.0 974 903 878 BB 779
4 206 114 954 874 794 708 662
5 153 B85 911 713 654 571 500
6 88 49 B7.0 698 S40 464 388
7 200 14 B03 524 41.0 340 284
8 61 34 651 389 236 - -
8 100 56 605 268 196 18.0 -
157 a1 32 M8 - - -
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Pathologic Assessment

* 2012 ISUP Recommendations
* Necrosis

* Fat invasion

» Sarcomatoid differentiation

* Lymph node involvement

ISUP Recommendations

Ink the specimen
Cut along the long axis
1 block/cm (minimum of 3 blocks)

= Renal vein/caval thrombus is not
included in tumor dimensions

In kidney with multiple tumors, sample
at least the 5 largest

= Use gross to guide selection of blocks
for fatinvasion








ISUP Recommendations
(continued)

» Fat invasion determined by:
—Tumor touching fat
—Irregular tongues of tumor into fat

—~Tumor touching loose connective
tissue or fat of renal sinus

—Tumor in any endothelial lined
space in renal sinus

Cancer-specific survival

100

Necrosis
—_— No
—_— Yas
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Fat Invasion

kl_ £=0.018
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ISUP Remaining Issues

» Vein margin positivity
Adrenal gland
« Lymph nodes
= 2010 pT3
pT3a
Gross'y into renal weing or invasion info perinephric tissues
pT3b
Grossly into vena cava below diaphragm
pT3c

Grossly into vena cava ahove diaphrag of invades wail af
vena cava
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SARCOMAS AND SARCOMALOID AND MIXED
MALIGNANT TUMORS OF THE KIDNEY
IN ADULTS—PART 11

Canacr M. Fazsow. ao, Fucan G. Harxnay, Je., s, axn Davio C. Ure, up
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Nuclear Grade RCC Histologic Subtype
100 1 100 Chromo, no sarco
a0 2 g0 Pap, no sarco
Cancer- * : Cancer-
specific specific
survival i survival 40
4 no sarco 3
mn 0 h—i
4 sarco i
b 0
14 1 4 ] 4 '] ] 1 2z i 4 -]
Years to RCC death or last follow-up Years to RCC death or last follow-up
RCC with Rhabdoid
- Differentiation
ey = Grade 4 by 2012 ISUP Grading
'% - e System
i. + Pattern of dedifferentiation
g; associated with adverse outcome
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CSS and LN Status

3
1
g

Primary Pathologic Features
Predictive of Positive Lymph Nodes

Adverse Features

Nuclar Grade Y4

Sarcomatold
tomponem

Sire > 10 em

Fat Invasion TiT4

Tumor Necrosis

+729 Humber of patisnts with no adverse
features
3 {0.4%) positive regional lymph
nodes

*624 Number of patients with two or
morea fanturas
65 {10% positive regional ymph
nodes

Proportion of Patients with Reglonal
Lymph Node Involvement at Nephrectomy
by Number of Features in Multivariate
Model for 1,652 Patients with pMO Clear

Cell RCCoronx pN1/pNZ
N=1,588 N=68
Number of Features n{% n{%

0 726 (99.6) 3{0.4)

1 299 (99.0) a2(1.0)

2 264 (95.7) 12 {4.4)

3 1B3 {87.6) 26 (12.4)

4 105 (86.8) 16 (13.2)

5 7 (46.7) 8(52.3)








Mayo Clinic Approach to the Role of Lymph
Node Dissaction for RCC in 2007

Current Practice Based on Findings

Whan 2 or more adverse features are found in radical
naphrectomy specimens at the tima of frozen section,
then extended lymph node dissection is performead.

Evaluation of LN Features

* Number of lymph nodes involved
+ Size of node and metastasis

« Coagulative tumor necrosis

* Grade

« Extranodal extension

» Sarcomatoid/rhabdoid

Extranodal Extension

Cancer-speciic Survial (%)

Yoars [rom Sugery

Extended Lymph |
Node Dissection |
for Right Radical
Nephrectomy
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Beyond Morphology

 Predictive Molecular Markers
+ Gene expression of studies of clear
cell renal cell carcinoma

» Next generation sequencing-
biomarkers and therapeutic targets








Questions










