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ABSTRACT

Microsatellite instability (MSI) due to mismatch repair deficiency (IMMR) is detected in a
small proportion of pancreatic ductal adenocarcinomas (PDACs). dMMR and MSI have been
associated with responses of metastatic tumors, including PDACs, to immune checkpoint
inhibitor therapy. We performed immunohistochemical analyses of a 445 PDAC specimens,
collected from consecutive patients at multiple centers, to identify those with dMMR, based
on loss of mismatch repair proteins MLH1, MSH2, MSH6, and/or PMS2. We detected dMMR
in 1.6% of tumor samples; we found dMMR in a larger proportion of intraductal papillary
mucinous neoplasms (IPMN)-related tumors (4/58, 6.9%) than non-IPMN PDAC (5/385,
1.3%) (P=.02). PDACs with dMMR contained potentially immunogenic mutations due to MSI
in coding repeat sequences. PDACs with dMMR or MSI had a higher density of CD8+ T cells
at the invasive front than PDACs without dMMR or MSI (P=.08; Fisher exact test). A higher
proportion of PDACs with dMMR or MSI expressed the CD274 molecule (PD-L1, 8/9) than
PDACs without dMMR or MSI (4/10) (P=.05). Times of disease-free survival and overall
survival did not differ significantly between patients with PDACs with dMMR or MSI vs
without dMMR or MSI. Studies are needed to determine whether these features of PDACs

with dMMR or MSI might serve as prognostic factors.

Keywords: pancreatic cancer; marker; T-cell activation, cytokine production; anti-tumor

immune response
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Pancreatic ductal adenocarcinoma (PDAC) is a leading cause of cancer mortality

worldwide

. PDACs are derived from two precursor lesions: pancreatic intraepithelial
neoplasms (PanIN) and intraductal papillary mucinous neoplasms (IPMN) 2. Approximately
30% of resected IPMN have an associated invasive carcinoma. Amongst the molecular
abnormalities described in PDAC is the MicroSatellite Instability (MSI) phenotype due to a
defective DNA Mismatch Repair (AMMR) system (see Supplementary Table 1 for review).
The MSI phenotype was first described in the familial cancer condition known as Lynch
syndrome (LS), where the MMR genes MLH1, MSH2, MSH6 or PMS2 harbor germline

mutations. It is also observed in sporadic cancers due to epigenetic methylation of the MLH1

promoter ®. In PDAC, Humpbhris et al. recently identified dMMR/MSI in 1% of tumors *.

The MSI-driven cancer pathway leads to the synthesis of aberrant and potentially
immunogenic neo-antigens by the tumor cells. A likely consequence is that MSI tumors
become highly infiltrated with CD8+ cytotoxic T-cell lymphocytes (CTLs). Recent studies
have highlighted the concomitant expression of multiple active immune checkpoint (ICK)
markers including PD-1 and PD-L1 °. The emergence of immunotherapy with ICK inhibitors
has recently constituted a source of personalized treatment for MSI cancer patients ° and
support the evaluation of MSI phenotype in PDAC. In the present study we examined the
prevalence of dAMMR/MSI in a large, retrospective and multicentric series of PDACs and

compared the clinical and biological features of pancreatic tumors with or without MSI.

Overall, a total of 428 cases derived from an initial multicentric series of 602 cases of
resected PDAC available (see Supplementary Methods for further information about this
cohort) gave interpretable results by immunohistochemistry (IHC) and were considered for
the study (Supplementary Figure 1 and Supplementary Table 2), including 41 (9.57%)
IPMN-associated PDAC (Supplementary Table 3). Among these cases, 363 showed clear
expression of all 4 MMR proteins, whereas 56 showed possible loss of expression of one or
more MMR proteins. The latter were further tested using full-face sections, whereupon it was

concluded that 6 samples showed a clear dAMMR profile, one remained uncertain and the
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other 49 were MMR proficient (Supplementary Figure 2A). Multiplex PCR was then
performed to test for MSI in PDACs that were clearly dMMR or that displayed an uncertain
dMMR status identified. This was carried out successfully in only 37 samples, with the
remaining 19 samples having insufficient DNA quality and/or quantity following extraction
from the paraffin-embedded tissue samples. PCR analysis identified one additional MSI case
that was previously classified as having an uncertain MMR status. However, MSI was
detected in only 3 of the 6 dMMR tumor samples identified by IHC, presumably due to the
high degree of contamination of the samples with stromal cells (Supplementary Figure 2A).
Thus, the dMMR/MSI phenotype was present in 7 PDACs (7/428, 1.6%). Six of these 7
cases were dMMR as revealed by IHC, but only 3/7 cases showed concordant dMMR and
MSI status. This frequency was confirmed by Multiplex (pentaplex and HSP110 T17) PCR in
an additional non-overlapping independent patient-derived PDAC xenografts series (1/68,

1.5%) (Supplementary Figure 2A).

Because a trend was observed for dAMMR/MSI PDACs to arise in the setting of IPMNs
(2/41 IPMNs vs. 5/385 non-IPMNs; Fisher’s exact test, P=.14), we next further evaluate this
putative association, the expression of MMR proteins being tested on full face sections of an
independent, monocentric series of 17 IPMN-related tumors including 16 IPMN with an
associated invasive carcinoma and 1 IPMN with high-grade dysplasia (Supplementary
Table 4). Of these 17 IPMN-related tumors, 2 (11.7%) were shown to be dMMR
(Supplementary Figure 2A). Due to the strong contamination of these samples with stromal
cells, the MSI status was confirmed by PCR (Pentaplex and HT17 PCR) in only one case
(Supplementary Figure 2A). Taking into account these additional results, we therefore
observed a significantly higher frequency of AMMR/MSI in IPMN-related tumors (4/58, 6.9%)
compared to non-IPMN PDAC (5/385, 1.3%; Fisher's exact test, P=.02) (Table 1). Three of
the 4 dAMMR/MSI IPMN-related tumors exhibited loss of MMR protein expression (i) both in
the dysplastic and carcinomatous components in two cases of IPMN with an associated

invasive carcinoma; (ii) in the dysplastic component in the unique case of IPMN with high-



grade dysplasia. Concerning the fourth patient, no dysplastic component (corresponding to
IPMN) was present so that it was not possible to conclude on its MMR status by IHC (data

not shown and Table 2).

Overall, amongst the 8 tumors that displayed dMMR by IHC, MLH1 deficiency was
observed in 4 cases, MSH2 deficiency in 3 cases and MSH6 deficiency in one case.
Methylation of the MLH1 promoter was not found in any of the 4 MLH1 deficient cases.
Review of the clinical data available for 8 patients was suggestive of LS in 3 cases, based on
the Revised Bethesda Criteria (Table 2). Of notice, the DFS and OS of dAMMR/MSI patients
was not significantly different to that of pMMR/MSS patients (P=.703 and P=.663,
respectively) (Supplementary Table 5). Survival analysis among IPMN patients (n=58)
showed no differences in survival between dMMR/MSI (n=4) and pMMR/MSS patients
(P=.272 and P=.448, for DFS and OS respectively). Sixteen target genes containing repeat
sequences in their coding DNA were analyzed for somatic mutations in 4 MSI PDAC
samples for which DNA was available (Supplementary Figure 2B and Supplementary
Methods). Seven of these genes were altered in this small series (Supplementary Figure
2C) including recurrent frameshift mutations in MBD4 that are rarely observed in other MSI
primary tumors. Positive PD-L1 immunostaining in tumoral cells was observed in 8/9 MSI
PDAC compared to 4/10 MSS PDAC (P=.05) (Supplementary Figure 3A and 3B; see also
our analysis of PD-L1 in MSI/MSS PDA cell lines in Supplementary Figure 3C). In contrast,
no difference was observed for PD-L1 immunostaining in immune cells between MSI and
MSS PDAC (P=0.58, Fisher’s exact test; data not shown). The pattern of PD-L1 expression
was heterogeneous, both in tumour and inflammatory cells, being either focalized or diffuse
in positive samples (data not shown). Finally, MSI PDAC also showed a higher density of
CD8 T-cells at the invasive front compared to MSS PDAC (P=.08) (Supplementary Figure
3D and 3E). CD8 positive immune infiltrates were usually observed both at the invasive front
and intra-tumoral compartments, with however a reinforcement of both these stainings at the

invasive front when compared to intra-tumoral compartment (data not shown).



In this study, our results confirm the dMMR/MSI phenotype is rare in PDAC (1.6%), in
line with data from a recent multi-omic platform study 4 In addition, we demonstrate a
statistically significant positive association between dMMR/MSI and IPMNs in PDAC. This
phenotype occurs in about 7% of IPMNs, thus accounting for around half of all dIMMR/MSI
cases in PDAC. Our results also indicate that dIMMR was likely to occur early in IPMN, e.g.
already in dysplastic lesions, in line with its initiating role in tumor development. dAMMR/MSI
PDACs, including IPMN-related tumors, showed Lynch-related features. In addition, the
relationship between IPMN and LS has been already reported 8. However, because we
have no information concerning the presence of germline MMR defects, our results do not
allow us to conclude definitively on this association. Based on our findings, we recommend
systematic screening of PDACs for dAMMR/MSI using IHC, and obviously in IPMN-related
cases. We also propose to send patients with dAMMR/MSI PDAC, especially in the setting of
IPMN, for genetic counseling. Finally, in the present study we also found a positive
association between PD-L1 expression and MMR status in PDAC samples, similar to
observations in other primary tumor types that display dMMR/MSI °. Systematic screening of
PDACs for dAMMR/MSI using IHC will allow to further establish whether this phenotype could

be a predictive factor for positive response to ICK blockade treatment in PDAC.
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SUPPLEMENTARY FIGURE LEGENDS

Supplementary Figure 1: Flowchart of patients evaluated in this study.

Supplementary Figure 2: (A) dMMR and/or MSI (dMMR/MSI) identified in primary PDACs,
patient-derived xenograft and single centre IPMN-related tumors cohort. For patients 1, 4, 5
and PSAQ9, and for the xenograft, cases are referred to as MLH1/PMS2 deficient. For
patients 2, 3 and 6, cases are referred to as MSH2/MSH6 deficient. For patient PSA01, the
case is referred to as MSH6 deficient. For patient 7, uncertain expression of MSH2 and
MSH®6 in tumor cells (x200 magnification) was observed. This case displayed MSI both by
Pentaplex and HSP110 T17 PCR testing; (B) Target gene frameshift mutations in dAMMR/MSI
PDAC, with corresponding profiles (C).

Supplementary Figure 3: (A) Schematic representation of PD-L1 immunostaining. A
significant association was observed for higher levels of PD-L1 expression in MSI PDAC
(P=.05). (B) Examples of PD-L1 positive (a) and negative (b) cases (x100 magnification); (C)
Flow cytometry analysis with PD-L1, PD-L2, Galectin-3 and B7-H3 in cell lines; (D)
Schematic representation of CD3+ and CD8+ cell densities at the invasive front and in the
intra-tumoral compartment; (E) T-cell distribution in tumor-associated immune infiltrates: H&E
stain (a and c) and a representative example of PDAC (with MSI phenotype) with highly
abundant occurrence of CD8+ cells both at the invasive front (b); a representative example of
PDAC (with MSS phenotype) with sporadic CD8+ cells at the invasive front (x100

magnification). T: tumor; IF: invasive front.
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602 cases of resected PDAC within 21 TMA blocks

174 samples excluded

* low quality of immunohistochemistry staining
* insufficient number of PDAC cells available on TMA spots

428 samples considered for the study

2 v

363 pMMR (on TMA) 65 samples showing loss of 21 MMR protein expression (on TMA)

h 4

—

9 cases excluded (unavailable archived tumor specimens)

56 cases tested on whole section s

lides and biomolecular analysis

h 4

7 dMMR and/or MSI cases
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Table 1. Patient’s Clinical Characteristics Comparison in Function of dMMR/MSI
Status (pooled multicentric retrospective cohort and Saint-Antoine’s IPMN-related
tumors cohort)

Characteristics (n) pMMR/MSS dMMR/MSI P value’
Age (445) median, range 63,04 (34-85,6) 69,94 (50,4-87,6) .059
Sex (444) 180
male 251 3
female 184 6
Tumor size (mm) (430) 494
230mm 253 4
<30mm 168 5
Lymph nodes (440) .056
Negative, NO 320 4
Positive, N+ 111 5
Recurrence (444) .743
yes 284 5
no 151 4
IPMN (443) .020
yes 54 4
no 380 5

" T-test, Chi? or Fisher’s exact text when appropriate



Table 2. Patients’ Characteristics (AIMMR/MSI pancreatic tumors)

Patient Age Sex IPMN- Revised Size uicC Surgical Recurrence Dead DFS oS Histology Lost MMR MLH1 Biomolecular
related Bethesda (mm) (6th Margins (months) (months) protein analysis
tumors Guidelines ed.)

1 74 female no no 60 pT3N1 RO local yes 11 15 PDAC MLH1/PMS2 U MSS
MSI (pentaplex
2 68 female yes yes? 10 pT2NO RO no no 26 26 PDAC MSH2/MSH6* ND and HT17)
unsuccessful
3 68 male no no 35 pT3NO RO local yes 21 21 PDAC MSH2/MSH6 ND amplification
4 70 female no yes® 25 pT2N1 RO distal yes 9 16 PDAC MLH1/PMS2 U MSS
Medullary MSI (pentaplex
5 88 male no no 90 pT3NO RO no no 8 35 carcinoma MLH1/PMS2 u and HT17)
6 72  female yes NA 20 pT1N1 RO no no 22 22 PDAC MSH2/MSH6 ND MSI (HT17)
doubtful MSI (pentaplex
7 50 male no no 30 pT3N1 RO local no 25 25 PDAC (MSH2/MSH6) ND and HT17)
High-grade

PSA01 83 female yes yes® is pTisNO RO no no 26 26 dysplasia MSH6* ND MSI (HT17)

local + Mucinous

PSA09 56  female yes no 10 pT3NO RO distal yes 9 27 adenocarcinoma MLH1/PMS2* U MSS

NA: not available; ND: not done ; U: unmethylated; is: in situ

@ personal history of urothelial cancer, breast cancer, and endometrial cancer (<50 years)

b family history: grand-father: rectal cancer; father : pancreatic cancer; sister: breast cancer; brother: several colonic adenomatous polyps (<50 years)

¢ personal history of colonic polyps; and family history: grand-father: colon cancer; uncle: colon cancer; aunt: colon cancer; brother1: colon cancer; brother2: colon cancer; sister: endometrial cancer.

* For these three dMMR IPMN-related tumors, loss of MMR protein expression was observed both in the dysplastic and carcinomatous components (for the 2 cases of IPMN with an associated invasive carcinoma) and in
the dysplastic component (for the case of IPMN with high-grade dysplasia).



Reference Country Type n MSI-H NCI panel | Markers used | MSI-H | MMR protein MMR Survival
and/or included® cutoff | IHC (markers protein IHC analysis
MMRd used) n
n(%) MN°®
total
Abe T, 1996 * Japan pancreatic 44 | 7(15.9%)° No 0 5 >2° No --- Not
carcinoma® performed
Venkatasubbarao K, USA pancreatic 14 | 4 ﬁm.mﬁ% No 0 6 >2° No -—- Not
1998 * carcinoma® performed
Ouyang H, 1997 } Japan pancreatic 60 |9 Gmxvg No 0 5 >2° No --- Not
Ouyang H, 1998 4 carcinoma® performed
Goggins M, 1998 5 USA PDAC 82 | 3(3.7%)° No 1 6 >2° No Not
performed
Ghimenti C, 1999 ° Italy pancreatic 21 | 0(0%)° No 0 10 240% No --- ---
carcinoma*
Wilentz RE, 2000 USA & medullary 188 | 4 (22.2%)8 | No 3 3 >2° MLH1%" 4/4 MLHT' Not
Netherlands pancreatic MSH2 performed
carcinoma”®
Ueki T, 2000 ® USA pancreatic 36 |4 GH.H&V_. No Not Not Not No No Not
adenocarcinoma® stated | stated | stated performed
Yamamoto H, 2001 9 Japan pancreatic 10 13/100 Yes 2 5 >2 No® No Not
carcinoma® 0 (13%) performed
& | 3/3(100%)
3LS
Abraham SC, 2002 ° | USA ACC 13 | 1(7.7%) Yes 2 5 >2 No No Not
performed
Nakata B, 2002 ™ Japan pancreatic 46 | 8(17.4%) No 0 8 23 No No MSI
carcinoma® patients
had
significantly
longer
survival
Tomaszewska R, 2003 | Poland pancreatic 30 | 0(0%) - - -—- - MLH1" 0 -
1 carcinoma* MSH2
Littges J, 2003 Germany pancreatic 23 | 1(4.3%) Yes 2 5 >2 MLH1" 1/23 MLH1™ | Not
carcinoma” MSH2, MSH6 performed




Reference Country Type n MSI-H NCI panel | Markers used | MSI-H | MMR protein MMR Survival
and/or included® cutoff | IHC (markers protein IHC analysis
MMRd used) n
n(%) MN°®
total
Nakata B, 2003 1 Japan pancreatic 55 | 4(7.2%) -—- -—- -—- - MLH1" 4/55 MSH2" median
carcinoma® MSH2 survival
time of
hMSH2-neg
patients
was longer
Maple JT, 2005 USA pancreatic 35° | 3(8.6%)° No 5 10 >30% MLH1" 3/35 Not
carcinoma®® MSH2 2/3 MLH1 performed
MSH6 1/3 MSH2
Fujii K, 2009 ° Japan PDAC’ 21 | 0(0%) No 0 5 Not No
stated
Laghi L, 2012 7 Italy & PDAC? 33 | 1(0.3%) No 5 5 Not MLH1"" 1/182 Not
Germany 8 stated® | MSH2 performed
Ottenhof NA, 2012 ©® | Netherlands PDAC 78 | 9(12.8%)if | - MLH1" 2/78 MSH2 Not
we consider MSH2 2/78 performed
loss of MSH6 MSH2/MSH6
expression PMS2 1/78
21 MMR MLH/PMS2
protein® 5/78 PMS2
Liuw, 2014 © USA ACC and mixed- 36" | 5(13.8%)" | --- MLH1" 2/36 Loss of
ACC MSH2 MSH2/MSH6 MMR
MSH6 2/36 proteins did
PMS2 MLH1/PMS2" | not
1/36 MSH6" correlate
with
survival
Mitsuhashi K, 2015 °° | Japan PDAC 28 | 0(0%) No 2 2 Not
3 stated




Reference Country Type n MSI-H NCI panel | Markers used | MSI-H | MMR protein MMR Survival
and/or included® cutoff | IHC (markers protein IHC analysis
MMRd used) n
n(%) MN°®
total
Riazy M, 2015 ** Canada PDAC" 26 | 41(15.4%)" | - MLH1" 64% No survival
5 MSH2 MSH2/MSH6 difference
MSH6 29% but MMRd
PMS2 MLH1/PMS2 had no
5% MSH?2 survival
2% advantage
MLH1/MSH2/ | from
PMS2 gemcitabin
e or5-FU
adjuvant
chemothera
py

Table 1: Literature review of the frequency of MSI in pancreatic cancers.

This table summarises main and recent studies with a focus on larger series (>10 patients) that were investigated for MSI and/or MMRd. This table is not intended to be
a comprehensive list of all available literature on MSI or MMR in pancreatic carcinoma
® Studies that included the NCI panel used at least the following microsatellite markers: BAT-25, BAT-26, D25123, D55346, D175250.
® Unless otherwise indicated mononucleotide markers included any of : BAT-25, BAT-26, BAT-34C4, BAT-40, TGFRRII, NR-21, NR-22, NR- 24, NR-27, MONO-27, and MYCL.

“ Pancreatic carcinoma non specified otherwise.

d Only microsatellite instability was reported (MSI-H was not specifically defined).

¢ 14/21 with low unstable phenotype (<40% markers).

"Series of medullary pancreatic carcinomas, 3 of the 4 MSI tumors were previously reported by Goggins M, et al.
€ Also included 77 pancreatic carcinomas. None (0/77) of them were MSI nor MMRd.
" Loss of expression was defined as total absence of staining in tumor cells.

"MSH2 (0,0%).

_.._.:_2<-m<m pancreatic cancer xenografts and 1 primary carcinoma; 3 of the 4 MSI tumors were previously reported by Goggins M, et al.
“JHC not performed (immunoblotting for MLH1 expression “hardly detectable” in 5/10 sporadic MSI-H cases & negative in 3/3 LS cases).
"series of acinar cell pancreatic carcinoma; 2/13 were MSI-low with allelic shifts only in one marker.
™ Series of 12 PDAC, 3 IPMN-associated adenocarcinoma and 8 mucinous noncystic carcinomas; the MSI case was unstable at all NCI markers and showed loss of hMLH1

expression on IHC (MSH2 and MSH6 status unclear).




" One tumor (1.8%) was considered hMLH1 negative and also demonstrated hMSH2 hegative staining.

° Defined population of long term survivors (>3 years) of pancreatic carcinoma; 2/3 MMRd were MSI-high, the third could not be tested.

P All tumors were PDAC with the exception of one mucinous noncystic carcinoma.

90Only 1/338 was a medullary pancreatic carcinoma that was the single MSI case; it was unstable at all markers tested, remaining 337 cases were stable at all 5 markers
tests.

"IHC for MLH1 and MSH2 were tested in 182 patienst. The MSI patient also showed loss of MLH1 expression.

* Data obtained after personal contact with the senior author. MMRd were most probably 3/78 (2 MSH2/MSH6 and 1 MLH1/PMS2).

* The MSH6 deficient case and % MSH2/MSH6 deficient case had a known history of LS.

“2/41 MMRd patients presented medullary-like features on histology.

MSI, microsattelite instable; MMR, mismatch repair; MN, mononucleotide marker; NCI, National Cancer Institute, PDAC, pancreatic ductal adenocarcinoma; ACC, acinar cell
pancreatic carcinoma
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Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012

67
64
77
74
55
76
59
57
64
60
67
67
73
60
77
65
52
60
43
67
67
59
63
67
56
76
63
54
74
71
63
51
46
68
66
56
75
44
53
50
43
76
74
60
42
62
75
63
70
72

woman
woman
man
man
woman
woman
man
woman
woman
woman
man
woman
woman
man
man
woman
man
man
woman
man
man
man
man
woman
man
man
man
man
woman
man
woman
woman
man
man
man
man
woman
man
man
woman
man
man
man
man
man
man
woman
woman
man
man

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes



273
274
275
276
277
278
279
280
366
367
368
369
370
371
372
373
374
375
376
377
378

10
11
12
13
14
15

Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Delpero JR, 2013
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012
Maréchal R, 2012

83
58
71
78
78
80
62
50
66
64
63
64
61
60
60
68
75
77
74
80
85
46
71
64
70
60
58
69
57

woman
woman
man
woman
woman
woman
woman
man
man
woman
man
man
man
man
woman
man
woman
woman
woman
man
man
man
man
man
man
woman
man
man
man

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

no
no
no
no
no
no
no
no



Size (mm)
10
60
25
35
90
20
30
35
20
35
20
30
25
30
4
30
40
20
35
38
30
22
11
10
40

20
30
30
100
50
30
20
30
20
60
20
20
50
45
70
20
40
35
40
30
35
22
40

PN+
no
yes
yes
no
no
yes
yes
no
yes
no
yes
yes
yes
yes
yes
no
yes
no
yes
yes
yes
yes
yes
yes
yes
no
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

pM+ TNM (AJCC 6th)

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

IB
1B
1B
A
A

11=]

1B
IB
1B
1B
1B
1B

1B
1B
1B
1B
1B
1B
1B
1B
A
1B
1B
1B
1B
1B
1B
1B
1B

1B
1B
1B
1B
1B

1B
1B
1B
1B
1B

Surgical Margins
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
R1
RO
RO
R1
RO
R1
RO
RO
RO
RO
RO
R1
RO
RO
RO
RO
RO
RO
RO
R1
RO
RO
R1
R1
RO
RO
R1
R1
RO
R1
RO
RO
RO
R1
RO
RO



25
50
13
65
40
25
40

60
15
20
40
15
36
35
14
30
25
20
25
12
30
13
30
50
20
40
30
40
20
30
40
20
30
20
30
25
35
24
35
30
30
40
3