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Monica Morrow

e “the lack of consensus regarding what
constitutes an adequate margin results in the
performance of mastectomies that may not be
necessary ... multiple trips to the OR ...
unnecessarily wide resections ...”
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Morrow et al

« Population based study
« 2030 women 2005 to 2006

» Mastectomy rate : 38%
= 9% chose mastectomy

= 13% Pt preferred BCT but lumpectomy deemed
“unsuccessful” so mastectomy
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Margin Definitions

= North America

« Negative :
« 46% - “not at ink”
x 29% - “>2 mm from ink”
» 15% - >5 mm from ink

« EUrope

« Negative :
« 28% - “not at ink”
» 9% -“>2 mm from ink”
s 45% - >5 mm from ink
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Margin Definitions

« Survey US surgeons

« What margin width is good enough to avoid a
re-excision?
« 13% - “not at ink”
s 25% - “> 2 mm from ink”
s 52% - “>5 mm from ink”
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Outline

» Goals of Breast conservation therapy
= RIsk Factors for Local recurrence
= BCT evidence

» Review of Relapse rate with close and
positive margins

= Agency policy regarding margins
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Questions

e |If margins are positive should we re-excise or
first do post lumpectomy mammograms to
assess for extent of residual calcifications?
(Should this be a standard?)

« How should close margins and young age
determine extent of surgery (mastectomy vs
breast conserving surgery and radiation)?
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Questions

 Should we aim for bigger margins or give
boost radiation? (What is the benefit of re-
excision?)

e |s there any evidence for re-excision of
skin (Anterior margins) or fascia (posterior
margins)?
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Priorities

Cure/ Survival

Local Control

Cosmetic outcome

Breast Preservation
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Decision making

Certainty Patient preference

Level of evidence Pragmatism

A
AR
A
AR
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What to optimize?

Overall Survival

Patient
Breast

Conservation

cosmesis
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Who makes the deci
Multidisciplinary

Surgeon

Patient
Pathologist Rad Oncologist
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Factors to consider whe
close or positive margin

Local control

- 1) Patient Factors
- Age
= Young age <35 increase risk relapse
- Inherited Susceptibility
= BRCA increases risk relapse after BCT

Tumour/ breast ratio

- Comorbidity . Body mass index
e Contraindication to systemic therapy . Breast size (“separation”)
= Contraindication to radiotherapy . Tumour size/ extent of surgery
— SLE, scleroderma, restricted . Infection
2) Tumour Factors ROM . Comorbidity
" . Collagen vascular disease,
= Tumour size HTN. DM
. Grade = Smoking
. LVI
. Perineural invasion . 2) Surgical
. EIC. e . Skin excision
. Residual calcifications . Separate breast and axilla incisions
. Nodal status . Volume of breast removed
. Margin status

. positive vs negative
. Close vs negative ?
« Tumour or a treatment factor

. 3) Treatment factors .

. WETG IS
. Extensive positive, limited positive, close, negative

. Extent of surgery . 3 RT
. Mastectomy vs breast conservation -
. Lumpectomy vs quadrantectomy -

. Number of nodes dissected -

. Radiation dose =

. Boost: dose and technique -

. Radiation volume .

. Systemic therapy
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Orientation & length of incision
Infection

Re-excision

Closure of lumpectomy cavity
Quadrantectomy vs lumpectomy
Mastectomy vs breast conservation

Whole breast dose

Boost dose

Boost technique (electrons> implant)
RT dose distribution/ photon energy
Use of bolus (skin dose)

Duration of therapy/ fractionation



Evidence for BCT

« 1) Does BCT with RT provide
Mastectomy?

= YES

« 6 RCT show equivalent OS for BCT & mastectomy

» 2) What local control is needed to achieve
equivalent survival?

« 10% at 10 years

= 3) What is the significance of arelapse in BCT?
= Decreased survival
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Mastectomy vs BCT

Centre Surgery/Margins

NCI —US Gross resection/ micro + ok to 65Gy
IGR Complete resection by 2 cm Boost to 60 Gy
NSABP BO6 | Micro negative (not at ink) No boost, 50 Gy
Milan 1 Quadrantectomy Boost to 60 GY
Danish Gross resection/ micro + ok -1 boost to 60Gy

If peripheral: includes skin and

fascia +: boost to 75Gy
EORTC Gross resection with 1 cm Boost to 75Gy
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Metanalysis:

OS BCT vs Mastectomy

Deaths / Patients Bt
StudyName  Mastectomy  BCT Odds Ratio and Cl + SE
Villjuif Paris 27191 20/88
INT Milan 106/349  106/352
NSABP B06 240IM3 241731 ——
IT Naples 26170 20170
NCI Bethesda 17123  16/126
EORTC 10801 89/436  108/466 —
CRC, UK 13 15/74 ——— -

Danish BCG 82TM  35/429  36/430
BMFT 01 Germany 241 3/31

Subtotal 555/2423  565/2468 2% + 7
29%  29%



Mast vs BCT Studies: Relaps

Centre Number
NCI —US 237 15% 1.5%
IGR 179 5% 0.5%
NISYAN=] = =10]8 1851 14% @ 20 years 0.7%
Milan 1 701 8.8% @ 20 years 0.45%
Danish 905 2.4% @ 6 years 0.4%
EORTC 903 <2cm: 8% @ 8 yr 1%

= = 2-5cm:17% @8yr 2%
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QOutcome after local rela

» 1) Disease free survival aft
mastectomy for isolated in bre
= 60-75%

= 2) Overall survival after salvage mastectomy
= /0-85%

« le 1/4 to 1/5 patients with in breast relapse die of
breast cancer

= Increased risk if : young <40 years, LVI +, large
primary at diaghosis ( 40% DFS at 5 yrs)
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Conclusion

1) Acceptable local relapse rate, for equivalent OS:
= 1%l/yr,
« Or 10% at 10 yrs
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What is the risk of relapse with
positive or close margins?
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Recurrence Rates Fori+ Margins

TABLE 3. Recurrence rates (%) by margin status

Author (institution) ~ No. of patients (median F/U) End point Negative Close Positive
Borger et al.® 1,026 5-yr actuarial 2 6 16
(Netherlands) (6.5 yr)
Dewar et al.? 757 10-yr actuarial 6 - 14
(Gustave-Roussy) (9yr)
Freedman et al.8® 1,262 5-yr actuarial 4 7 5
(Fox Chase) (6.3 yr) 10-yr actuarial 7 14 12
Park et al.8 340 8-yr crude rate 7 7 148/27°
(JCRT) (10.8 yr)
Anscher et al.& 259 5-yr actuarial 2 — 10
(Duke) (3.8 yr)
Smitt et al.86 289 10-yr actuarial 2 16 0%/9P
(Stanford) (6 yr)
- Peterson et al.® 1,021 8-yr actuarial 8 17 10
- (U. Penn.) (6.1 yr)
Wazer et al.® 498 10-yr actuarial 2 2 15
~ (Tufts) (6 yr)
Pittinger et al.® 211 Crude rate 3 2.9 25
(U. Rochester) (4.5 yr) (F/U 54 mo)
+ Cowen et al.?° 152 5-yr actuarial — — 20

(Marseilles) (6 yr)




10 Year Recurrence Ra

Centre |Number |[Negati

IGR 757 6%0

FCCC 1262 7%

Stanford 289 2% 16%

Tufts 498 2% 2% 15%
Curie™ 257 17% 32% 24%
*large tumors

Dutch 1753 6.9% 12.2%
Dutch <40y 8.4% 36.9%
Dutch =40y 2.6% 2.2%
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Can radiotherapy deal with a
positive margin just as well as a re-
excision?
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RT Only

» Leuven, Belgium
« 221 patients, 15 year follow-up
« Biopsy only followed by RT
= Tis, T1-T3
« RT to 60-110Gy
« Relapse rates:
= range from 3%/yr for 5 years,
=« then 1%/yr for next 10 years

(Eur J Cancer 26(6): 674-679, 1990)
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Are there RCT Boostvs R

No, but ...

« MILAN II: QUART vs TART RCT,
. 1985-1987, 705 pts

« TART:

= Tumourectomy : 1 cm margin, does not skin and fascia, no re-
excision of margins

» RT: 45 Gy/25# whole breast + 15Gy iridium boost

« QUART:

» Quadrantectomy : 3 cm margin, include skin and fascia
» RT: 50 Gy/25# whole breast + 10 Gy/5# e- boost
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Figure 4. Crude cumulative IBTR incidence curves in the

Figure 3. Crude cumulative IBTR incidence curves in the two TART treatment arm according to surgical resection margins.

treatment arms.




RCT of Margin Positive Patients

e« EORTC 22881 positive margin trial
— RCT of 10Gy vs 25Gy boost after Lump and WBRT
— Closed early due to poor accrual
— 251 margin + pts, 11 year follow-up

Radiotherapy and Oncolegy S0 (20049) B0-85
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Moderate or
severe fibrosis

} Severe fibrosis
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Toxicity — 10 year Incidence Fibrosis

| Severe | Moderateorsevere
High Dose

Low Dose 27%




Can radiotherapy deal with a close
margin just as well as are-
excision?
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How close, and how m

« 1) Definitions (vary):
» Negative: > 2 mm
» Close: not at ink but within 2 mm
= Positive: at ink
» Limited positive: vary ++
« < 3 Low power fields
= Single inked surface

» <3 Inked surfaces
« A single shave margin

» EXtensive positive: not limited
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Close margins

» 1) Fox Chase (IJROBP 4(5):10

=« Retrospective. 1262 patien
« All path reviewed, 59% had re-excisions
» RT: 46Gy + boost
« Definitions:

= Positive: at ink: boost 20 Gy

=« Close: <2mm: boost 18Gy

=« Negative: > 2mm: boost 14 Gy
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Close margins

= Fox Chase (IJROBP 4(5):100

« local relapse b5yrs
=« Negative 4% 7%
=« Close 7% 14%
= Positive 5% 12%

-No diff for DCIS or invasive at margins
-Systemic therapy delayed but didn’t prevent relapse
- If close or + margin:
-> 1%/yr relapse even with boost & systemic therapy
- If <2 mm margin: re-excise
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Focal positive margins

= 2) Schnitt (Cancer 74:1746-)
=« Retrospective, 885 pts, Stage | and I,
« RT: all >60 Gy to tumour bed

= local relapse 5yrs
= Negative 0%

=« Close 1%
= Positive Focally = 5%, extensive =21%
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RT Boosts with negat

s« EORTC trial

= 5318 patients, 5yr F-up

« Lumpectomy with negative (not at ink) margins &
AX ND & 50Gy whole breast

= Randomized:
= No boost vs 16Gy boost

s At 5yrs
no boost Boost
« localrelapse: 7.3% vs 4.3 % (p<0.001)
= COSMeSISs: 86% vs 71%

(NEJM 2001; 345: 1378-1387)
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Table 4. Urivariate Arabesiz for Local Rslapee in Patients Wit Oor
16 Gy Boost

Contrast by Fackor F Hazard Ratic  8E% Cl
fge = BO yes v o = .00 040 02810 0.57

N+ mocording to kooal pathology,
M+ v M- REG 077 O 122

.."'.E-'t"'l'l'l ! freatment i hnrn 'H'IHFHFI'.

:-rf 00eR 0.57 0.3 087
Joez 100 1.00t= ] 8 1)
Traatmernt, ro boost v beoast 16 Gy 000 125

Vazculer invaszion, yes v na LTI1E 04 QUEE b :_: P O St H O C P at h Rev i eW

Extensive imraductal comporesrt,
¥EE VMo B9TE & Q.67 to 120

Hacleay PN -1616 pts initially negative margins
Ot v reppprapridel  -Median F-up = 10 years

Intsrrediate v high 30 0 0] 037 1o 0.56G —O n reVi eW:

Leows v high L0003 0463 031 o 0,70

L 1137 negative, 306 close, 52 +

ettt * S| g Nificant On MVA for Local Relapse

Margin inwolved of DCIS, mot
irreabemd v i ol ved e [} 1)k TR be 1,97

Klargin inwolved of DCISmeasive .Ag e

T, not rschead

:"Iﬁ;jgﬁiggdt::::::m-“ | s omwrs *RT boost
Grade

Hﬁ;atr s v positiee
Grads « fl:ll_lﬁ
Mo

Margin status Not Significant
Neither close nor positive

Abbraviation: DCIS, ductsl carcimorms in s,




What about close Antior POSt margins

e Fox Chase Cancer Center
— 200 pts between 1974 and 2001

— “accepted for RT after BCS despite close
or positive margins”

American Journal of Clinical Oncology * Volume 30, Number 2, April 2007




Who Doesn’t need a Re-EXxcision

« FCCC — Reasons for no Re-exeision
— 47% either Anterior or posterior margin
— 35% refused further surgery
— 13% focal involvement
— 7% older or poor comorbidity
— 5% No EIC

American Journal of Cinical Oncology * Volume 30, Number 2, April 2007




What about close Ant or Pest manrgins

e Fox Chase Cancer Center
— Median F-up = 7 years
— 10 Year Actuarial LR 5%

American Journal of Clinical Oncology * Volume 30, Number 2, April 2007




Conclusions

« 1) Margins should be assessed
« Orient and ink specimen
» Different ink for different sides of specimen
« Re-excision specimens should be oriented and inked
= OR report should describe if:
= Deep margin included pectoral fascia

» Anterior margin left only skin anteriorly
» Orientation of any re-excision
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Conclusions

2) Principles
« Balance survival/ conservation/ c
« Incorporate patient preference

= Where cosmesis will be significantly worse a
patient may tolerate a slightly higher recurrence
risk
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Conclusions

« 3) Principles

« Take as little breast tissue to optimi
cosmesis.

= Don’t take skin if possible
« Fewer cancer cells left, better local control with RT
» Boost improves control but compromises cosmesis

« Larger Excision: improves control but worse cosmesis
» Especially is skin taken

CARE & RESEARCH



Conclusions

= 4) Grossly positive margins
= In general: should be excised.
» Would not have been included in most RCT

« 5) Focally positive margins

» le unifocal margin on 3 LPF (eg a few mm at on one slide):
controvertial.

= Anterior of posterior margin — unlikely gross residual
» If little Impact on cosmesis, and young:
= generally should re-excise
» If older, high systemic risk, ant or post:
= NO re-excision just RT Boost.
If <40 yrs and EIC, definitely re-excise.
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Conclusions

» 6) Close margins (€2 m
= Controversial
= If young (<40 yrs & EIC), should r
« Other factors should be considered
= Benefit of re-excision uncertain, but probably best

= 7) Negative margins (> 2 mm)
= Do not need re-excision
= Do not need boost, unless young (< 50y or grade 3)

» <50 year old: offered RT boost for better local
control, but worse cosmesis
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BCCA Management Ma

Guidelines for Re-excision and Boo

« 1) For patients with invasive dise
= Invasive and dcis are treated equally

= 2) A negative margin is > 2mm
« 3) A positive margin is touching ink
« 4) A close margin is anything in between

« 5) Re-excision to negative margins is generally
recommended for positive or close margins

= 6)If re-excision is <2 mm and re-excision is declined
or inappropriate: Boost with RT
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BCCA Management Ma

Guidelines for Re-excision and Bo

» /) Re-excision more stron

» Margins positive or <2 mm
= Age <40 yrs
« Extensive DCIS (EIC)
« Lobular histology
« LVI
= NO systemic therapy
« Multiple margins involved
« Margin status unknown
= LOw systemic risk
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Simple Take home message

= What is appropriate management of close or
positive margin?

= Re-excision
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Subtle take home message

= What is appropriate management of close or
positive margin?

= Individualize!
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Questions

 Should we aim for bigger marg ve
boost radiation? (What is the benefit of re-
excision?)

 Not necessarily, bigger volumes worse
cosmesis, aim for a negative margin,

 Re-excision likely a benefit for some
patients,
— LR : 7%, OS: 1-2% if positive
— Similar but less certain if close
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TABLE 1. Five-year Actuarial Rate of Recurrence of the Tumor
in the Breast in Relation to the Extent of Breast Resection
and the Presence of EIC

Extent of Breast Resection*
Tumor No.of ~ Probability
Size Patients Smallest Intermediate Largest Valuet

EIC* T, 83 29% 22% 0% 007
T, 78 36% 26% Q5 0.04
EIC™ 182 o, 29, 0% 0.02
T, 164 6% %, % NS

* For patients with T, tumors, the volume of breast resected corre-
sponds to <13 cm?, 13-48 cm?, and >48 cm? for smallest, intermediate, *
and largest resections, respectively.

For patients with T tumors, the volume of breast resected corresponds
to <35 em?, 35-74 em?, and >74 cm? for smallest, intermediate, and

argest resections, respectively.,




Table |. Calcwlarions of harm tersus bengfit of QUART versws TART
Treatment B liscal recumenoe Laseal recurmence Ble-#xeman M astec torny Dreaths/10 vears

TART T2 emoy o 15 suffer the 1) sufler pasior B
[ 10D cases) COEITESS detres of LR COSTIESTS
U ARL 43 sufler the T sufler the 2 sufler even 5

[ 100 cases) dstres of poor detres of LR PrTET Commess

C{EITLE S

Cochrane RA, Valasiadou P, Wilson AR, et al. Cosmesis and
satisfaction after breast-conserving surgery correlates with the
percentage of breast volume excised.

Br J Surg. 2003;90:1505-1509.



Questions

* |Is there any evidence for re-exc
skin (Anterior margins) or fascia (posterior
margins)?

e Yes, ant and post margins likely of
less significance that other
margins, Boost OK, less need to re-
excise iIf: only skin anteriorly and
only fascia posteriorly.
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Questions

e If margins are positive shoul
first do post lumpectomy mammo 0
assess for extent of residual calcifications?
(Should this be a standard?)

e post op mammo are useful, especially if
extensive Ca+. If extensive Ca, consider
bracketing wires.

e If unknown margin and no Ca+ on mammo.
More comfortable with RT boost
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Questions

« How should close margins and young age
determine extent of surgery (mastectomy vs
breast conserving surgery and radiation)?

e If all 3 of EIC, young age (< 40) and close
margins it is very bad news, definitely do re-
excision, If margins still close - mastectomy

. CARE & RESEARCH
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Other Guidelines

s Scottish:

« For BCT: “lateral margins shou
clear of disease”

= American College of Radiology:

= “In general if margins are microscopically involved,
a re-excision should be done”.

=« “This may not be necessary on patients who have
only focal margin involvement and in whom there is
no extensive intraductal component”

» “patients with EIC-positive tumour and a positive
margin should undergo a re-excision”

CARE & RESEARCH |



Other Guidelines

« COIN (Royal College UK)

= For BCT: relapse in breast shou
at 5 years

10%

= National Cancer Institute (USA):

» “there is adebate as to whether completely clear
mMicroscopic margins are necessary”.

« “patients with positive, close or unknown margins
after an excisional biopsy, larger tumours (T2),
positive axillary nodes, EIC, and lobular histology
correlate with a higher likelihood of persistent
disease on re-excision”

CARE & RESEARCH



Other Guidelines

= Cancer Care Ontario

= “There is controversy about fur ent
when ... iInvolvement of margins of resection”

= “these patients are at increased risk for a local
recurrence and re-excision or total mastectomy
should be seriously considered. The patients
should be informed that the margins are positive.
The efficacy of a radiation boost to the tumour site
IS unclear”
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Other Guidelines

= Canadian Consensus Gul

= “mastectomy should be conside
obtain tumour-free margins”

= “to obtain optimal clinical control ... tumour-
Involved margins should be revised by opening the
original incision”

» “ exceptions may be considered when involvement
IS microscopic and when such intervention would
cause significantly poorer cosmesis. Of course the

patient must fully understand that local recurrence
may be more likely”
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General conclusio

No consensus on what co
margins

Most evidence suggests increased risk of local
relapse

No definite evidence of decreased survival

No consensus of definitive data on ideal
approach to managing close margins
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General conclusio

» LR rate at 5 years may be
Impact of close margins, esp
presence of systemic Tx

» Patients with negative final margins after re-
excision have same low risk of relapse as
those with initially negative margins (Freedman)

» Margins on DCIS depend on RT use. In general,
same rules as Invasive if using RT.
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General conclusio

» Close margins more of a
by:
= YOoung age (<40 - 50)
» High grade
= Lobular
« EIC
=« Multiple, or broadly, close margins
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Subclassifications

» Positive margins
» Focal, (30% have residual on re-
= Minimal, (45% have residual on re-exc’n)

» Moderate, (70% have residual on re-exc’n)
» EXtensive, (85% have residual on re-exc’n)

Neuschatz, Cancer, 2002
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Predictors of negative

« Confirmed diagnosis
« Palpable mass

« Small tumour size

= Ductal histology (vs lobular)

« Unifocality

= Absence of LVI

= Tumour cavity excision

« Large excision volumes

= Absence of EIC,

« low Grade,

= absence of specimen orientation

CARE 8 RESEARCH | oyrics. American Journal of Surgery. 197(6):740-6, 2009 Jun.



What factors increase r
positive or close margi

o

1) Age (<40, <50) (JCO 10:474-
2) EIC (JCO 10:474-)
3) Lobular carcinoma (JCO 10:474-)
4) Margin proximity (<1, 2, 3 mm)
5) Margin extent (focal vs extensive)
6) Margin location (anterior/posterior/lateral)
6) Lymphatic invasion (JCO 10:474-)
/) Systemic therapy (JCO 10:474-)
= May just delay relapse
8) Systemic risk
= Local control less important with high systemic risk

CARE & RESEARCH



What about Patient Pre

» 1) Mastectomy vs Conser

= 69% of Informed eligible wom
mastectomy (Fallowfield)

« 2) Survival

« No arbitrary cutoff for survival, each patient should
be presented risk and benefits.

= 50% of premenopausal women accept
chemotherapy for a 1% survival benefit.
» (Lancet 2001: 2: 691-697)

» 3) Boost vs Re-excision
= No preference data
= No RCT on control or cosmesis

CARE & RESEARCH
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