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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: Disease-free Survival

Fisher B et al, NEJM 347:567, 2002
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NSABP B-04: Overall Survival

Fisher B et al, NEJM 347:567, 2002

Veronesi et al: Eur J Cancer. 1999 Sep;35(9):1320 

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

Ragaz et al, NEJM 337:956, 1997

Effect of regional radiotherapy on mortality

Whelan et al:J Clin Oncol. 2000 Mar;18(6):1220-9 
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Orr: Ann Surg Oncol. 1999 Jan-Feb;6(1):109-16 

Effect of AND on Survival:Meta-analysis

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

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%

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

Regional Recurrence after Radiotherapy to the Axilla
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Conclusions 1

• Regional control is important and easily 
achieved

• Survival is probably affected
• Nodes still matter

SNB versus Routine AND: Which is better?
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What is the false negative rate of 
SNB?

Failure v.s. False negative

• Failure rate = FN/TN + FN

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

Badgewell BD, Ann Surg Oncol, 10: 376-80, 2003

FN determined by patient follow-up

N = 222 patients
Median follow-up 32 months
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FN determined by patient follow-up

• N = 67 SN negative patients
• 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
• Pain
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Temple et al:Ann Surg Oncol. 2002 Aug;9(7):654

Sensory morbidity: AND v.s. SNBSensory morbidity: AND v.s. SNB

171 SNB 171 SNB 
62 AND 62 AND 

Morbidity: SNB v.s. AND

AND (n=213)   SNB(n=180)

Pain 23% 7.8%
Lymphedema 7.1% 1.1%
Numbness 24.4% 3.9%
Strength loss 26.3% 3.9%

ROM 18% 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)
• 0nset 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

VeronesiVeronesi et al NEJM et al NEJM –– 349: 546, 2003349: 546, 2003

Outcome AND vs. SNB

Veronesi et al NEJM – 349: 546, 2003

* Median follow-up = 46 months

14Other

12Breast Cancer

Death

610Distant

32Contralateral breast

11Breast

02Supraclavicular

00Axilla

Recurrence
SNBAND
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AND compared to SNB:
Side Effects (24 mos)

Mobility AND (n=100) SN (n=100)
80 – 100 % 79 100

Swelling (circumference)
No difference 25 93
< 1 cm 38 6
1 – 2 cm 25 1
> 2 cm 12 0

Veronesi et al NEJM – 349: 546, 2003

Outcome AND vs. SNB

Veronesi et al NEJM – 349: 546, 2003

* Median follow-up = 46 months
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AND compared to SNB:
Side Effects (24 mos)

168Yes

9932No

Paresthesias
15Continuous

734Sporadic

9261No

Pain

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

VeronesiVeronesi et al NEJM et al NEJM –– 349: 546, 2003349: 546, 2003

NSABP B-32

Accrual 
target:5400
Now 
completed
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ACOSOG: Z0010ACOSOG: Z0010

ACOSOG: Z0011ACOSOG: Z0011
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New treatments: the ideal

• Treatment A v.s. no treatment 
• 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?
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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
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What is the current status of SNB 
for Breast Cancer?

Publications on SNB

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.
• Identifiers have been added to indicate the use of
sentinel lymph node dissection and
immunohistochemical or molecular techniques.
• 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
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SNB in U.S.

• 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

SNB

SNB + AND

AND

NOne

Edge et al:
J Natl Cancer Inst 2003; 95: 1514-1521 

Trends in Axillary Surgery
For Breast Cancer  U.S.A



24

Surgeons "Vote With Their Feet" for Sentinel Node Biopsy for Breast Cancer 
Staging Tracy Hampton, PhD 

JAMA. 2003;290:3053-3054. 
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SNB in Canada

• N = 519
• 27% perform SNB for breast cancer

Porter et al:Ann Surg Oncol. 2003 Apr;10(3):255-60
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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
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Table 2. Pathologic Results for All Lymph Nodes
(Including Axillary Sentinel Lymph Nodes)

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

NS11 (31.4)85 (40.8)No. of patients with 
involved lymph nodes 
(%)

NS9.8 ± 3.79.5 ± 3.4Mean ± SD no. of lymph 
nodes removed

LIC (n = 
35 
patients)

DIC (n = 
208 
patients)

P value 
(chi-
square)Variable

SNB in Lobular carcinoma

Classe et al, Cancer 100, 2004

Standard?

• Community standard
• Legal standard
• Level 1 evidence?
• “Expectation of care”?
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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


