Sentinel Node Biopsy in
Breast Cancer

Should it be the “standard of care”?

Greg McKinnon MD FRCSC

Evolution of breast cancer surgery
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Nodes and Survival
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NSABP B-04: Overall Survival
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30-year RCT: Halsted versus Extended Dissection (Inc. internal
Mammary nodes) n =716
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Effect of Regional Radiotherapy
n=318 p=0.05
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Effect of regional radiotherapy on mortality
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Effect of AND on Survival:Meta-analysis
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FIG. 1. Comparison of six randomized trials. Vertical bars are 95%
confidence intervals, and the horizomal line through each bar repre-
sents the estimated survival benefit for each study. COPE, Copenhagen
study; SES, SouthEast Scotland Study.

Orr: Ann Surg Oncol. 1999 Jan-Feb;6(1):109-16

* Regional control




Risk of axillary recurrence in node-negative
patients following dissection of the axilla.

N = 3128

# nodes removed risk of axillary recurrence
0 19%

1-2 10%

3-4 5%

>5 3%

Graversen et al:Eur J Surg Oncol. 1988 Oct;14(5):407-12.

Regional Recurrence after Radiotherapy to the Axilla

Table 2 . : S

Efficacy of radiation in preventing axillary recurrences for patients with clinically negative axilla
Number of Radiation of Regional

Series . patients level TH/SCF Follow-up recurrence rate

Haffty [23] 327 Yes - © S-year rate 3%

Recht [27] 9 Yes "~ 77 months 2.1%

Wazer [28] 73 Yes 54 months 1%

Wong [29] 92 No 50 months 1%

Halverson [24] 75 Varied Not provided 2.7%

Zurrida [30] . 221 Yes 42 months 0.5%

Hoebers [25] 105 Yes 5-year rate 2%

Kuznetsova [26] 456 Yes 52 months 0%

Buchholtz et al:Surg Clin North Am. 2003 Aug;83(4):911-30




Conclusions 1

* Regional control is important and easily
achieved

e Survival is probably affected
* Nodes still matter

SNB versus Routine AND: Which is better?

Sentinel Lymph Node Blopsy Axillary Lymph Node Dissection
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What is the false negative rate of
SNB?

Failure v.s. False negative

e Failure rate = FN/TN + FN

» False negative rate = FN/FN + TP




False negative rate = FN/FN + TP Calculated
according to completion AND

Table 1
False-negative rates in series with sentinel lymph node surgery followed by completion axillary
dissection
No. of cases False-negative

Series Total no. of cases with +LN rate
Krag [7] 443 114 11.4%
Tafra [10] 535 140 13%
Veronesi [11] 376 180 6.7%
McMasters [8] 2148 Not reported %
Begkvist [3] 450 184 11%
O'Hea [9] 60 23 13%
Dupount [4] 355 114 4%
Hill [6] 458 47 10.6%
Giuliano

Early series [1] 174 42 11.9%

Later series [5] 107 42 0%

Abbreviations: No,

number; + LN, positive lymph nodes.

FN determined by patient follow-up

N = 222 patients
Median follow-up 32 months

TABLE 5.

Site and frequency of disease recurrence in

SLN-positive and SLN-negative patients

SLN positive

SLN negative

Site of recurrence (n = 63) (n = 159)
Local 3(4.8%) 1 (.6%)
Regional 1 (1.6%) > 0
Distant 2 (3.2%) 4 (2.5%)
Total 6 (9.5%) 5(3.1%)

SLN, sentinel lymph node.

Badgewell BD, Ann Surg Oncol, 10: 376-80, 2003
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FN determined by patient follow-up

« N =67 SN negative patients
e Median follow-up = 39 months
 Axillary recurrence rate =0

Guiliano:J Clin Oncol. 2000 Jul;18(13):2553-9.

FN determined by patient follow-up

N =206
» Median follow-up = 26 months
 Axillary recurrence rate of 1.4%

Chung et al:Am J Surg. 2002 Oct;184(4):310-4
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FN determined by patient follow-up

« N =685
» median follow-up 30 months
 Axillary recurrence rate: 0.1% (1)

Blanchard:Arch Surg. 2003 May;138(5):482-7

Morbidity of SNB v.s. AND

 Lymphedema
» Paresthesias
e Pain
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Sensory morbidity: AND v.s. SNB
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Morbidity: SNB v.s. AND

Pain
Lymphedema
Numbness
Strength loss
* ROM

AND (n=213)

23%
7.1%
24.4%
26.3%
18%

SNB(n=180)

7.8%
1.1%
3.9%
3.9%
6%

Schijven et al:Eur J Surg Oncol. 2003 May;29(4):3
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Long-Term Morbidity of AND

« N =263
« Arm circumference and questionnaire

» 49% reported sensation of lymphedema
(13% severe)

* Onset within 3 years in 77%
» 1% per year after that

Petrek et al: Cancer92, 2001

What about randomized trials of
SNB?
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SNB v.s. Routine AND

N =516
<=2 cm tumors

Patients randomized to SNB or routine
AND

Intra-operative frozen sections
Median follow-up 46 mos

Veronesi et al NEJM — 349: 546, 2003

Outcome AND vs. SNB

AND SNB

Recurrence

Axilla 0 0

Supraclavicular 2 0

Breast 1 1

Contralateral breast 2 &

Distant 10 6
Death

Breast Cancer 2 1

Other 4 1

* Median follow-up = 46 months

Veronesi et al NEJM — 349: 546, 2003
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Mobility AND (n=100) SN (n=100)
80 — 100 % 79 100
Swelling (circumference)
No difference 25 93
<lcm 38 6
1-2cm 25 1
>2cm 12 0

AND compared to SNB:
Side Effects (24 mos)

Veronesi et al NEJM — 349: 546, 2003

Outcome AND vs. SNB

Recurrence
Axilla
Supraclavicular
Breast
Contralateral breast

Distant

Breast Cancer
Other

* Median follow-up = 46 months

Veronesi et al NEJM — 349
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AND compared to SNB:
Side Effects (24 mos)

AND (n=100) SN (n=100)

Pain
No
Sporadic
Continuous
Paresthesias
No
Yes

61 92
34

5
32 99
68 1

Veronesi et al NEJM — 349: 546, 2003

Accrual

NSABP B-32

‘ CLINICALLY NEGATIVE AXILLARY NODES ‘

AGE
+ CLINICAL TUMOR SIZE

STRATIFICATION

target:5400
Now
completed

TYPE OF SURGERY

RANDOMIZATION

GROUP 1

SENTINEL NODE RESECTION*

GROUP 2

SENTINEL NODE RESECTION*

FOLLOWED BY
AXILLARY DISSECTION

!—k—\

Pathologically
Positive
Sentinel Node

Pathologically
Negative
Sentinel Node

Axillary
Dissection

No Axillary
Dissection

*Patients in whom a sentinel lymph node is not identified will go on for axilary dissection

NOTE: Traatment of the pali
physici F
participate in NSABP-sponsored dlini
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by systemi

| B-32 will be sligible for and
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New treatments: the ideal

e Treatment A v.S. no treatment
e Treatment B v.s. treatment A

Conclusions 2

SNB stages the axilla accurately

Less morbid than AND

Regional control is acceptable

Should we wait for the randomized trials?

19



Conclusion 3

* In Canada, in 2004, it is acceptable and
usually preferable to perform SNB without
axillary dissection for breast cancer.

Primum non nocere

When in doubt, don’t mutilate

20



What is the current status of SNB
for Breast Cancer?

Publications on SNB

[- Breast Cancer = Melanoma

300

b 1 11 T T

- {1 T e L T e

100

Number of Publications

ol |
1893 1994 1895 1996 1897 1898 1998 2000 2001 2002

Leong S. Ann Surg Oncol 2004 11: 192
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Changes to AJCC Staging

» Micrometastases are distinguished from isolated
tumor cells on the basis of size and histologic
evidence of malignant activity.

« ldentifiers have been added to indicate the use of
sentinel lymph node dissection and
immunohistochemical or molecular techniques.

e Microscopic involvement of the internal mammary
nodes detected by sentinel lymph node dissection is
classified as N1.

SNB Consensus Conference- 2001

» “Panelists strongly felt that one does not
need to wait for the results of these
randomized trials to perform sentinel
lymph node biopsy”

Schwartz et al: Cancer, 94 May 2002

22



SNB in U.S.

e N =410 surgeons
» 77% performed SNB for breast cancer
» 28% performed SNB for high grade DCIS
» Expectation of care?

Lucci et al: J Am Coll Surg 2001 192:466
A Tumor size 0 - 2.0 cm

SNB

5 ]
E &0 SNB + AND
E“‘s: ——— .~ AND
gu:‘ - " e Y
N NOne

T meperca monthe)
B Tumor size > 2.0 - 5.0 cm
G | Trends in Axillary Surgery
i | For Breast Cancer U.S.A
.

JhDec: Jan-dan JakDec Sl Jubec Janwlun Ju-Dec
19671998 1598 1560 186 2000 2000 Edge et al:

Time period (6 months) J Natl Cancer Inst 2003; 95: 1514-1521
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Surgeons "Vote With Their Feet" for Sentinel Node Biopsy for Breast Cancer
Staging Tracy Hampton, PhD

JAMA. 2003;290:3053-3054.

linical practice guidelines for the
c d treatment of breast cancer:
13. Sentinel lymph node biopsy

gh Scarth, Mark Levine, Maria Hugi,

vast Cancer
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Practice Guidelines
in Oncology - v.3.2003

Invasive Breast Cancer

Guidelines Index

Breas| Cancer TOC
Staging. MS. References

AXILLARY DISSECTION

In the absence of definitive data demonstrating superior survival from the performance of
axillary lymph node dissection, patients who have particularly favorable tumors, patients for
whom the selection of adjuvant systemic therapy is unlikely to be affected, for the elderly, or
those with serious comorbid conditions, the performance of axillary lymph node dissection
may be considered optional. The axillary dissection should be extended to include level Il
nodes only if there is gross disease apparent in the level | or Il nodes.

Sentinel lymph node biopsy may be considered an option (category 2B) if there is an
experienced sentinel node team and the patient is an appropriate sentinel lymph node biopsy

candidate (See BINV-A).

N Cch' Practice Guidelines

Clinical
Stage I

in Oncology — v.3.2003

Invasive Breast Cancer

Guidslines Index
Breast Cancer TOC

Sentinel lymph node

candidate - Meeting ALL

of the following criteria:

= Unicentric cancer

+ Tumar clinically < 5 em;

+MNo large prior excision
in upper, outer quadrant
(> 6em)

s No prior chemotherapy
or hormonal therapy

AND

Exparienced senfinel
node team!

Surgical Axillary Staging - Stage |, llA, and lIB

1Santinal node taam must hava documantad exparianca with SNB in braast canosr. Taam includas surgaon,
radiologists, nuckaar madicine physician, pathologist, and prior discussion with madical and radiation

oncologists an use of santinel nade far trealmant decisions.

2axillary sentinal nada biapsy in all cases; inlernal mammary santinel node biopsy optional f drainags maps to
intemal mammary nodes (Categary 3)

Sartinal node involvement defined by multilevel nods sectioning with hematoxylin and eosin staining
Cylokeratin Immunchistachemistry (ICH) may be used for squivacal cases on HAE. Routine cylokeratin IHC ko
define node invalvementis controversial (Calegary 3.

No Axillary dissection level I/l
Clinically node
positive at ime of
diagnosis
Yes < Axillary dissection
lavel I Sentine! “node e
R e
of diagnosis
Sentinel neds mapping Santinel node Axillary
and excision? positive® — dissection
lavel 1l
Sentinel node Axillary
not identified . dissection
lavel VI
Boturnto L I T
BIN V-2

Return to Breast Cancer Guideline
Tablae of Contents

Hote: AN are category A e indicated.
Clinical Trials: NCCN thebest of any cancer patient is in a clinical wial. Particiption in dlink
Marsion 32004, /403 BI003 Natiznd e B

BINV-A
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BC Surgical Oncology Network

Provincial Guidelines For Lymphatic Mapping And Sentinel
Mode Biopsy For Breast Cancer

Principal Author
Allen Hayashi, MD FRCSC (Victoria BC)

Breast Cancer Surgical Tumous Group

Vanesss Bemstein, MD FRCPC Gary Cudington 1D FRCSC Noglle Davis, MD FRCSC

Malcolm Hayes, MD FRCP David James, MD FRCS James Kelly, MD FRCPC

Gary Kingston, MD FRCSC Iva iivotto, MO e Del Pengelly, 14 FRCPC

Barbaro Poole, MPA BComm Roger Ring, MD FRCSC Con Rusnak, MD FRCSC

Laurence Tutner, MD FRCSC Nick van der Westhuizen, MD FRCPC Daniel Worsiey, MD FRCPC
ABSTRACT

Objective
To develop a consistent approach for radioguided identificatian, surgical retrieval and pathologic assessment of sentinel ympt
node(s) (SLN) mopswes in women with early breast cancer in Bntish Columbia.

Target Auli

Surgaur\s, rad\u\ug»sls and pathalogists involved in the assessment and treatment of invasive breast cancer in Brtish Cofumbia.
Qutcom;

Saninel node kenticaton at, false negative rate, morbiy of ailary surgery.

Racent iterature on Sentinel lymph nade biopsy, review of the NSABP Protocol B-32 and review of current sentinel lymph node
prectice in BC were used to sythesize this report

Benefits and Harms

improved sentinel node detection rate, reduced false negative rate, reduced surgical morbidity in axillary dissection.
Recommendations

‘Centres that elect to perform sentinel Iymph nade biopsy for breast cancer patients require a multidiscipiinary approach,
‘coordinating the efforts of radiology, Surdery and pathology divisians.

Appropriate training and skills develapment for participants from each division is mandatory.

Indications include women with T1 and T2 breast cancers.

Contraindications include patients with sdvanced breast cancer conditions, multfocal cancers, previous disruptive breast
procedures urgey rodiaiar), ppatl sy odes, adverse reactions 1o vital dyes and inabilty for the patient to give

Storie kechmque should be used for invasive breast imaging and surgical removal of the sentinel lymph node.

A combined techrique for entine o imaging using radatocer (37 Mg of 99mTc Sulphur Colloid) and Smi of % Isosulfan
biue dye maximizes detection raes.

Radiatacer ond sosafon jections should b ivan pestumouraly within L cm of th cancer o biopsy caviy,

An aption of using a subdermal injection of contrast has been found ta increase detection of sentinel nodes.

Preoperative sentinel node irmaging in the nuclear medicine department hias been found to assist surgeons to successTully
identify sentinel nodes) intraoperatived

Al patintsshoula undergo el 1. and el 2 alary dissection i the sentinelnodefs)are reported postive for malgrancy, if
the surgeon is unable o identify  sentincl node Or a5 part of the Surgeon's training and validation pracess.

Stondriized documentoton ond cees ollcon 8 neceosary rom al depariments radoiogy, surgeny patnology) (o the
datermination of institutional and surgeon speciic case volure, sentinel node identification fate and felse negative rate.
Validation

This is the original guideline. The Guidetine was endorsed by Breast Cancer Tumour Graup of the British Columbia Cancer Agency
November 21, 2

sor
Surgical Oncology Network of the BC Cancar Agency
Completion Date

Qtaber 2003

SNB in Canada

« N=519
» 27% perform SNB for breast cancer

Porter et al:Ann Surg Oncol. 2003 Apr;10(3):255-60




SNB in B.C.

N = 150 surgeons
19% of surgeons perform SNB

Five surgeons had abandoned routine
AND

Chua et al: Can J Surg. 2003 Aug;46(4):273-8

SNB for Breast Cancer in Calgary

Started in 1996
5 surgeons (3 replaced routine AND)
88 in 2003

Why the difference between U.S and
Canada?
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Alberta Guidelines

Multidisciplinary

20 SNB procedures before abandoning
AND

False negative rate <5%
AND if cannot identify

All women meeting criteria should be
informed of the option of SNB

Alberta Guidelines:
Contraindications

Clinically positive axillary nodes
Distant metastases

Locally advanced or inflammatory
Previous axillary dissection

Previous breast surgery eg. Reduction
Previous RT

Pregnancy

Allergy to dye

28



SNB in Lobular carcinoma

Table 2. Pathologic Results for All Lymph Nodes
(Including Axillary Sentinel Lymph Nodes)

DIC (n =
208
Variable patients)

Mean + SD no. of lymph 9.5+ 3.4
nodes removed

No. of patients with 85 (40.8)
involved lymph nodes
(%)

Classe et al, Cancer 100, 2004

LIC (n = P value
35 (chi-
patients) square)

9.8+3.7 NS

11(31.4) NS

DIC: ductal invasive carcinoma;

LIC: lobular invasive carcinoma; SD:
standard deviation; NS: not
significant.

Standard?

Legal standard
Level 1 evidence?

Community standard

“Expectation of care”?

29



Recommendation

SNB is an important and desirable
improvement in breast surgery

Education and not coercion is preferred
NSABP B-32 will not solve the issue
Begin to incorporate in practice now

Guidelines in the future are likely to
mandate including it in informed consent

30



