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0C-0523
Lymph node RT improves survival in breast cancer: 10 years results of

the EORTC ROG and BCG phase lll trial 22922/10925.

P. Poortmans', H. Struikmans?, S. Collette®, C. Kirkove®, V. Budach?®, P.
Maingon®, M.C. Valli’, A. Fourquet®, W. Van den Bogaert’, H. Bartelink'’

. J504 6-biX (43 uetpa); craaus I-II1

= PN+ mvnn pN- npu UeHTp., Mea. nokanmsauuu

s 2002 6-bix c o6nyyeHue IMNMC J1y (50Ip)

=« JIT T1CJ1Y yBenunumaeTt 10 neTHioM0:
OS -82.3% vs 80.7% (1.6%) p=0.056
DFS -72.1% vs 69.1% (2%) p= 0.044
DMFS- 78% vs 75% (3%) p=0.02

EORTC trial 22922-10925 investigates the role of
internal mammary and medial supraclavicular (IM-MS)
LN RT (Clinical trials.gov NCT00002851) Radiotherapy & Oncology Volume 111 Supplement 1 (2014)




Does the Intent to Irradiate the Internal Mammary
Nodes Impact Survival in Women With Breast Cancer?

A Population-Based Analysis in British Columbia

Robert A. Olson, F.R.C.P.C.,*" Ryan Woods, M.Sc.,*
Caroline Speers, B.A.,* Jeffrey Lau, B.Sc.,' Andrea Lo, M.D.,*"'

Table 1  Patient, tumor, and treatment characteristics

Intended to include IMN region in RT volume

Entire cohort N1-3+ subgroup
No Yes
Characteristic No (n = 1413) Yes (n = 1000) p value (n = 779) (n = 529) p value
Mean age (y) 57 53 <0.001 56 52 <0.001
Ductal histology 91% 87% 0.01 93% 89% 0.02
Tumor location
Central 7% 0% <0.001 6% 1% <0.001
Medial 11% 18% 43% 57%
Lateral 58% 50% 65% 34%
Multifocal 9% 10% 8% 10%
Unknown 16% 14% 16% 16%
Chemo-therapy
None 21% 11% <0.001 23% 14% <0.001
Anthracycline 78Y% 88% 76% 85%
Other 2% 19 1% 1%

e Vard

Int J Radiation Oncol Biol Phys, Vol. 83, No. 1, pp. e35—e41, 2012



Does the Intent to Irradiate the Internal Mammary
Nodes Impact Survival in Women With Breast Cancer?

A Population-Based Analysis in British Columbia

Robert A. Olson, F.R.C.P.C.,*' Ryan Woods, M.Sc.,’
Caroline Speers, B.A.,* Jeffrey Lau, B.Sc.,' Andrea Lo, M.D.,*"'
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Fig. 3. (a) Univariate analysis of overall survival in entire study
cohort. (b) Univariate analysis of overall survival in N1 subgroup.

RT = radiation therapy; IMC = internal mammary nodes.

Int J Radiation Oncol Biol Phys, Vol. 83, No. 1, pp. e35—e41, 2012



Does the Intent to Irradiate the Internal Mammary
Nodes Impact Survival in Women With Breast Cancer?

A Population-Based Analysis in British Columbia

Robert A. Olson, F.R.C.P.C.,*" Ryan Woods, M.Sc.,’
Caroline Speers, B.A.,* Jeffrey Lau, B.Sc.,” Andrea Lo, M.D.,*"

Table 2  5-year survival rates by inclusion or exclusion of internal mammary nodes in radiotherapy volume

Inclusion of IMN region in RT volume:

Inclusion of IMN region in RT volume N1 subset
Outcome No Yes No Yes
Breast cancer—specific survival 87% (85—89%) 87% (85—90%) 92% (90—94%) 94% (91—96%)
RES 82% (80—84%) 81% (79—84%) 87% (85—90%) 89% (87—92%)
Local RFS 98% (97—99%) 97% (96—98%) 99% (98—100%) 98% (97—100%)
Locoregional RES 97% (96—98%) 96% (95—97%) 98% (97—99%) 98% (97—99%)
Dictant RES R2G, (RN—KAGH) R G, (RNO—KS59) KRG, (RA—0NY:) QNG (R7T—03G,)
Overall survival 83% (81—85%) 85% (83—87%) 88% (86—91%) 91% (89—94%)

Abbreviations: IMN = internal mammary node; RT = radiotherapy; RFS = relapse-free survival.
Numbers in parens represent the confidence interval.

Int J Radiation Oncol Biol Phys, Vol. 83, No. 1, pp. e35—e41, 2012



Influence of internal mammary node irradiation on long-term outcome
and contralateral breast cancer incidence in node-negative breast cancer
patients

Adel Courdi®*, Emmanuel Chamorey ®, Jean-Marc Ferrero €, Jean-Michel Hannoun-Lévi ?

' Single center; from 1975 to 2008; N pos. 67%

umour characteristics. For tumour size, mean values an % confidence intervals
are shown. For other variables, the number of patients and the percentage in the
corresponding group are mentioned.

IMN IMN not Statistical
irradiated irradiated significance

Tumour location

Inner or n =289 n=332(319%) P<10*
central (71.2%)
Outer n=117 n=710 (68.1%)
(28.8%)
Tumour size 15.3 £0.65 149 + 046 p=036
(mm)
Tumour grade
1 n=208 n =466 (48.3%) p=0.15
(51.7%)
2 n=146 n =346 (35.9%)
(36.3%)
3 n=48 (11.9%) n=153 (15.8%)
Hormone receptors
Positive n =403 n=929 (88.6%) p=0.10
(91.6%)

Negative n =37 (8.4%) n=120 (114%)

Radiotherapy and Oncology 108 (2013) 259-265



Influence of internal mammary node irradiation on long-term outcome
and contralateral breast cancer incidence in node-negative breast cancer
patients

Adel Courdi®*, Emmanuel Chamorey ®, Jean-Marc Ferrero €, Jean-Michel Hannoun-Lévi ?
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The findings that IMN RT is associated with an improved out-
come in patients with inner/central tumours and an increase in
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Radiotherapy and Oncology 108 (2013) 259-265



NCIC CTG MA.20: An intergroup trial of regional nodal

irradiation in early breast cancer.
T. J. Whelan, l. Olivotto, |I. Ackerman, J. W. Chapman, B. Chua, A. Nabid, K. A. Vallis,

J. R. White, P. Rousseau, A. Fortin, L. J. Pierce, L. Manchul, P. Craighead, M. C.
Nolan, J. Bowen, D. R. McCready, K. I. Pritchard, M. N. Levine and W. Parulekar

s 1,832 6-bix: WBI+RNI (916) nnn WBI (916).

= MeauntaHa HabnwaeHus - 62 Mec.

=« [logMm. JTY oTtp., 10%; 1-3 MmeTacTart. J1Y, 85%;
> 4 MeTacT. J1Y, 5%; apbtoBaHT. NXT, 91%;

. WBI+RNI npotnes WBI (5 neTt): LRFS
96.8% vs 94.5%; DMFS 92.4% vs 87.0%,

DFS 89.7% vs 84.0%; OB 92.3% vs 90.7%

Journal of Clinical Oncology, 2011 ASCO Annual Meeting Abstracts Part 2.

Vol 29, No 18_suppl (June 20 Supplement), 2011: LBA1003



Adjuvant radiotherapy of regional lymph nodes in
breast cancer - a meta-analysis of randomized trials

Wilfried Budach'’, Kai Kammers?, Edwin Boelke' and Christiane Matuschek'

Disease free survival Overall Survival
Comparison: (MS+IM)+(WBI/CWI) vs. (WBI/CWI) Comparison I: (MS+IM)+(WBI/CWI) vs. (WBI/CWI)

MA.20 [16]: n=1832; HR 0.67 (95% CL 0.52 - 0.87) —§——— MA.20 [16]: n=1832; HR 0.76 {95% CL 0.56 - 1.03) =—————ip—e
FORTC [17): n=4004; HR 0.87 (95% CL 0.76 - 1.00) +
EORTC [17]: n=4004; HR 0.89 (95% CL 0.80 - 1.00) - -
Subtotal*: n=5836; HR 0.85 (95% CL 0.75 - 0.96) - — p=0.011
Total: n=5836; HR 0.85 (95% CL 0.77 - 0.94) -9 p=0.002
Comparison 11: IM+(WBI/CWI+MS) vs. (WBI/CWI+MS)
0.3 04 05 06 08 10 2.0 French [15]): n=1334; HR 0.94 {95% CL 0.79 - 1.11) _—
Hazard Ratio . -
3 Subtotal: n=1334; HR 0.94 (95% CL0.79 - 1.11 — atm— =0.80
fixed effect model LN RT better no LN RT better ubtotal: n ] ( ) p
Figure 3 Disease free survival. The area of the symbols reflect the number of patients. MS + IM = medial supraclavicular and internal mammary Comparison I+l1
ymph node irradiation, WBI/CWI = whole breast irradiation or chest wall irradiation.
ymph node irradiation, WBI/C whole breast irradiation or chest wall irradiation. Total**: n=7170; HR 0.88 (95% CL 0.80 - 0.97) ‘_ p=0.012
0.3 04 05 08 08 10 2.0
*= fixed effect model Hazard Ratio
** = random effect model LN RT better no LN RT better

Distant metastasis free survival
Comparison: (MS-IM)+(WBI/CWI) vs. (WBI/CWI) Figure 2 Overall survival. The area of the symbols reflect the
MA.20 [16]: n=1832; HR 0.64 (95% CL 0.47 - 0.85) ———§——— number of patients, MS + IM = medial supraclavicular and interna
mammary lymph node irradiation, WBI/CWI|=whole breast

EORTC [17]: n=4004; HR 0.86 (95% CL 0.76 - 0.98) - — . e ) b I . :
rradiation or chest wall irradiation, MS = medial supraclavicular
Total: n=5836; HR 0.82 (95% CL 0.73 - 0.92) —{—  p=0.001 ymph node irradiation.
R/ S/
03 04 05 06 08 10 2.0
Hazard Ratio
fixed effect model LN RT better no LN RT better

Figure 4 Distant metastasis free survival. The area of the symbols reflect the number of patients, MS + IM = medial supraclavicular and interna
mammary lymph node irradiation, WBI/CWI=whole breast irradiation or chest wall irradiation.

Budach et al. Radiation Oncology 2013, 8:267
http://www.ro-journal.com/content/8/1/267



Lymphoscintigraphy Can Select Breast Cancer Patients for
Internal Mammary Chain Radiotherapy

Elif Hindié, M.D., Ph.D.,* Y David Groheux, M.D.,* Christophe Hennequin, M.D., Ph.D.,’
Paolo Zanotti-Fregonara, M.D., Ph.D.,* Laetitia Vercellino, M.D.,* |
Nathalie Berenger, M.D.,* Marie-Elisabeth Toubert, M.D.,* Claude Maylin, M.D.,’

o
)

Jacques-Robert Vilcog, M.D.," and Marc Espie, M.D.’

Table Internal mammary visualization rate and biopsy result
Patients IM positivity
Investigator (n Mtrial Injection Successful Positive
(city) type Tumor size technique® Axilla positive IM drainage IM biopsy IM biopsy Axilla staged  Axilla negative Axilla positive

Estourgie 691/ Median 1.8 cm  Intratumoral 349% (222/659) 22% (n = 150) 130 (87%) 17% (n = 22) 88%' (114/130) 8.4% (9/107)'  56% (13/23)!
et al. (14) Prospective #¥™Te-Nanocoll
(Amsterdam)

Paredes 323/ Intratumoral or N 32 (58%) ¢ 5 (1/23) 449 (4/9)
et al. (15) Prospective peritumoral
(Barcelona) (n = 107)

9¥MTe-Nanocoll

Leidenius 984/ TI1-T2 Intratumoral 41% (n = 400) = 121 (88%) (8/92)! 35% (10/29)
et al. (16) Prospective (T1, 73%) #¥MPe-Nanocoll
(Helsinki)

Madsen 506/ TI-T2 Peritumoral 42% (n = 210) 85 (78%) % (4/57) 57% (16/28)}
et al. (17) Prospective (T1, 63%) 29mTe-Nanocoll (1-3 in 174)
(Utrecht)

Heuts 764/ T1, 52%; T2, Peritumoral 46% (n = 351) 2 166) 115 (69%) % 28 3% (7/53) 349 (21/62)
et al. (18) Prospective 42%; T3, 6% 79MTe-Nanocoll
(Maastricht)

Bourre 608/ T1 only Peri and 5% = 150) 289 174) 161 (93%) i 5.4% (7/129)'  34% (11/32)}
et al. (19) Prospective (73% <1 cm) subtumoral
(Grenoble) 29T ¢-Nanocoll

Total 3.876 ~38% (1,333/3.521) 20.4% (792/3.876) 644 (81.3%) 172% (111/644) 7.8% (36/461) 41% (75/183)

Abbreviations: IM = internal mammary; = "Tc = technetium-99m.

* In case of nonpalpable lesions, sonographic or mammographic guidance was used: Heuts ef al. (18) simply injected in corresponding quadrant; scintigraphy usually obtained 3—4 h after tracer injection;
Heuts er al. (18) performed scintigraphy the next morning.

I Sixteen patients with failure to identify axillary SN did not receive routine axillary lymph node dissection and were considered axillary negative by the investigators.

! Investigators of these studies were contacted and kindly provided data on IM positivity according to axilla status; this information could not be easily extracted from the original report.

Int J Radiation Oncol Biol Phys, Vol. 83, No. 4, pp. 1081—1088, 2012



Lymphoscintigraphy Can Select Breast Cancer Patients for
Internal Mammary Chain Radiotherapy
Elif Hindié, M.D., Ph.D.,*'¥ David Groheux, M.D.,* Christophe Hennequin, M.D., Ph.D.,’

Int J Radiation Oncol Biol Phys, Vol. 83, No. 4, pp. 1081—1088, 2012

Sentinel lymph node biopsy of the internal mammary chain
in breast cancer

E. L. Postma - S. van Wieringen + M. G. Hobbelink -
H. M. Verkooijen * H. J. G. D. van den Bongard -
I. H. M. Borel Rinkes - A. J. Witkamp

Breast Cancer Res Treat (2012) 134:735-741

omparison of two treatment strategies for
irradiation of regional lymph nodes in patients
with breast cancer: Lymph flow guided portals
versus standard radiation fields

Sergey Nikolaevich Novikouv?*, Sergey Vasilevich Kanaev?,
Vladimir Fedorovich Semiglazov?, Ludmila Alekseevna Jukova?,
Pavel Ivanovich Krzhivitckiy“
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BepoATHOCTb NOpa)XXeHun
napacrepHasibHbiX 1MM@OY3/10B Y
| 6051bHbIX PM)K

BeposiTHOCTb Bu3yan-um MC JTY ~ BepoAaTHOCTbL nopaxerus M1C
B 3aBMCMMOCTM OT nok-umu PMXK:  J1Y y 60nbHbIX € curH. TCITY:

» JlaTepanbHasg - 16% a[logM. JTY 6e3 MTC - 7.8%
= Mep./UeHTp. - 35% a[logm. JTY ¢ MTC - 38.1%

= JlaTtep. c MTC B noam. J1Y — 5.6%

« JlaTep 6e3 MTC B nogM. JTY - 1.3%

= Men./Uentp. c MTC B noam. JIY  —13.3%
« Mea./UeHTp. 6€3 MTC B noaMm. JTY — 2.7%
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(c obmyuenuneM T1C JIY ***)
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nopaxkenuem [IM JIV** (%)

C BHYTpEHHEW U LIEHTPATBLHOMN
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0C-0523
Lymph node RT improves survival in breast cancer: 10 years results of

the EORTC ROG and BCG phase lll trial 22922/10925.
P. Poortmans', H. Struikmans?, S. Collette®, C. Kirkove®, V. Budach?®, P.
Maingon®, M.C. Valli’, A. Fourquet®, W. Van den Bogaert’, H. Bartelink'’

. fﬁOZ (4004) 6-bIx ¢ 06nyyeHHbIMK T1C JTY
s PacyeTHoe uncno 6-bix ¢ MTC B INMC JTY — 92 (4.6-6.1%)

=« JIT Ha C J1Y yBennumneaet 10n. OB Ha 1.6% un 10n.
DFS Ha 3.9%

= Y nauneHToB C MIMM@POooTTOKOM B [1C JTY pacyeTHble
nokasartenu yesen. 10n OS - 6.6% n DFS- 12.3%

x O6nyyerHne MCJIY y 2.1 6-bix ¢ MNC J1Y+ cnacaet 1
XW3Hb; 1.5 6-bIX — NpenoTBpallaeT 1 peumamns

EORTC trial 22922- 10925 investigates the role of
internal mammary and medial supraclavicular (IM-MS)
LN RT (Clinical trials.gov NCT00002851) Radiotherapy & Oncology Volume 111 Supplement 1 (2014)




NCIC CTG MA.20: An intergroup trial of regional nodal

irradiation in early breast cancer.
T. J. Whelan, l. Olivotto, |I. Ackerman, J. W. Chapman, B. Chua, A. Nabid, K. A. Vallis,

J. R. White, P. Rousseau, A. Fortin, L. J. Pierce, L. Manchul, P. Craighead, M. C.
Nolan, J. Bowen, D. R. McCready, K. I. Pritchard, M. N. Levine and W. Parulekar

s 916 (1823) 6-bIx ¢ 0611y4eHHbIMK [1C JTY
s PacyeTHoe yuncno 6-bix ¢ MTC B MNC J1Y -70.8 (7.7%)

s O6nyyerue MNC JTY yBenunumnsaet 5n1. OS Ha 1.6%

= Y NaumeHToB c NMM@ooTTOoKOM B [1C JTY pacyeT-Hble
nokasartenu yesen. 51 OS - 6.9% un DFS - 24.4%

s O6nyyerue MNC JTY y 4.8 xeH. c MC J1IY+ cnacaet
1 XXM3Hb B nepBble 5 neT;

a O6bnyyeHne MNC 1Y y 1.35 xeH. C TC JTY+
npeaotBpallaeT 1 peumnans PMX

Journal of Clinical Oncology, 2011 ASCO Annual Meeting Abstracts Part 2.

Vol 29, No 18_suppl (June 20 Supplement), 2011: LBA1003



Influence of internal mammary node irradiation on long-term outcome
and contralateral breast cancer incidence in node-negative breast cancer

patients

Adel Courdi®*, Emmanuel Chamorey ®, Jean-Marc Ferrero ¢, Jean-Michel Hannoun-Lévi ?

s 404 (1334) 6-bix ¢ 06ny4yeHHbIMU T1C JTY

s PacuetHoe uncno 6-bix ¢ MTC B INC J1Y 38 (9.3%)
« 06n. MNCJY yBen.10n.0S Ha 3.3% n 10nDFS Ha 3.9%

= Y NaunMeHToB C NTMM@OOTTOKOM B [C J1Y
pacyeTHble noka3aTtenu yeen. 10n OS -11.2%
n DFS- 13.2%

s O6nyyenune MNC JTY y 2.8 xeH. c NC J1Y+ cnacaert 1
XXU3Hb; 2.4 XeH. — npeaoTBpallaeT 1 peunans PMX

Radiotherapy and Oncology 108 (2013) 259-265




Does the Intent to Irradiate the Internal Mammary
Nodes Impact Survival in Women With Breast Cancer?

A Population-Based Analysis in British Columbia

Robert A. Olson, F.R.C.P.C.,*' Ryan Woods, M.Sc.,’
Caroline Speers, B.A.,* Jeffrey Lau, B.Sc.,' Andrea Lo, M.D.,*"'

s 2413 pts 6-bIx ¢ 0bnyyeHHbiMU T1C JTY

a Y 375 60nbHbIX € AKC. JTY+ pacyeTHOe 4ncno
XeH. ¢ MTC B INC J1Y coctasuno 34.8-50
yenosek (9.3%-13.3%)

x Obnyyenune MNC JTY yBenunuunno OS Ha 3%

= Y naumeHToB ¢ nM@PooTToKoM B NC J1Y
pacyeTHble nokasaTtenu yeen. OS 8%-12.5%

s O6nyyeHue 3.1-4.3 xeH. c MNC JIY+ cnaceT 1 XU3Hb

Int J Radiation Oncol Biol Phys, Vol. 83, No. 1, pp. e35—e41, 2012
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= Busyanuzaums nyten nuM@ooTTOKa OT
ﬂ—PM)K MOXET CYLLECTBEHHO MOBJ/INATb Ha
pelleHne o uenecoobpasHoctn obnyvyeHus

[C J1y

s Y 7/0%-75% >XeHLUMH 13 rpynnbl
“BbICOKOI0 pucka” MOXXHO OTKa3aTbCs OT
obnyyerus MNC J1y

s Y 60/1bHbIX C NTMMEPOOTTOKOM B [1C JTY unx
obny4yeHne MoXeT npmBecTn K 6.9% u
11.2%-12.5% yBenuyeHuto rnokasartenen 5
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Cardiac deaths after IM LN RT

Cardiac deaths Cardiac mortality ratio, Cardiac deaths Cardiac mortality ratio,
left/right left-sided vs right-sided (95% CI) left/right left-sided vs right-sided (95% CI)

Diagnosed 1973-82

<6 years 717/679 098 (0.89-1.09) 2307180 1.19(0.98-1-45)

5-9 673614 1.04 (0-93-1-15) 1897145 1.21(0:97-1-50)
469/441 1.00(0.87-1.13) 157/106 142(1.11-1.82)

=15 $15/480 1.01 (0.89-1-15) 234/145 1.68(1.29-1.95)

Diagnosed 1983-92

1.07 (0.97-1.18) 24918 1.08 (0-90-1-29)

1:04 (0:90-1-20) 144/108 1.27 (0.99-1.63)

Diagnosed 1993-2001

<5 years 567/508 1.05(0.93-1.18) 095(0-79-1-14)

-
-
-
<6 years 1.06 (0.96-116) 245/227 100 (0-84-1.20) :

5-9 144/136 1.02(0.81-1.29) 099(0-73-1-35)

Sardaro A et al. Radiother Oncol (2012)




BnnaHue obnyyeHus
napactepHasibHbIX J1Y Ha

BbDKMBAEeMocCTb 60nbHbIX PMXK
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FIG. 1. Disease-free survival in 286 patients according o internal
mammary node statns, Curves are labeled IMN (+) = internal mam-
mary node metastases, IMN (-} = no internal mammary node metas-
Lases.
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Figure 1. Overall survival stratified according to internal mammary chain
(IMC) status.

Should Internal Mammary Nodes Be Sampled in the Sentinel
Lymph Node Era?

&N

Veronesi et al.  Annals of Oncology 19: 1553-1560, 2008

Sonia L. Sugg, MD, Donald J. Ferguson, MD, Mitchell C. Posner, MD, and
Ruth Heimann, MD, PhD
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Adjuvant radiotherapy of regional lymph nodes in
breast cancer - a meta-analysis of randomized trials

Wilfried Budach'’, Kai Kammers?, Edwin Boelke' and Christiane Matuschek'

Table 2 Late toxicity in breast cancer trials on regional radiotherapy
Trial late MA.20 [16] EORTC [17] French [15]
b MS-IM- IM-IM+ MS-IM- IM-IM+ IM-IM+

Lung

Grade 2

Grade >2

Any grade n.a
Lymphedema
Grade 2

Grade >2

Any grade (arm)
Cardiac

Any grade
Total late
Any grade

Grade >2

Late toxicitiy.
n.a. =not available; n.s. =not significant; MS-IM-: no radiotherapy of the medial supraclavicular and internal mammary lymph nodes; MS-IM+: radiotherapy of the
medial supraclavicular and internal mammary lymph nodes; MS+: radiotherapy of the medial supraclavicular lymph nodes.

Budach et al. Radiation Oncology 2013, 8:267
http://www.ro-journal.com/content/8/1/267
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Table 3. Rondomized Trials Comparing Mastectomy With Axillory Dissection Followed by Systemic Theropy to Mastectomy With Axilary Dissedhion
Followed by Systemic Therapy and Rodictheropy
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Disease-Free Surviva Overall Surviva
10-Year 10-Year
Disease-Free Overal
: Surviva Survival
No. of Hazards Hazards
Axiliary Nodal Status Patients %o SE Ratio® 895% ClI p % SE o* 95% ClI p
Tumor size
N-—- (= 2 cm)
Medial 372 69 3 1.19 0.95t0 1.50 31 20 3 1.20 0.90to 1.61 21
Lateral/central/other 1,127 72 2 23 1
N— (> 2 cm)
Medial 321 51 3 1.48 1.24101.80 .0001 66 3 1.56 1.2510 1.96 0001
Lateral/central/other 1,058 62 2 76 2
N+ (= 2 cm)
Maeadial 377 50 3 1.03 0881t01.19 73 & 3 1.03 08710 1.22 g4
Lateral/central/other 1,676 50 ] &4 1
N+ (> 2 cm)
Medial 536 27 2 1.25 1.131t0 1.40 .0001 41 2 1.24 1.10t0 1.39 000
Lateral/central/other 2.858 35 ] 48 1

Marco Colleoni, David Zahrieh, Richard D.



Relationship Between Tumor Location and Relapse in 6,781
Women With Early Invasive Breast Cancer

By Caroline Lohrisch, Jeremy Jackson, Amanda Jones, Donna Mates, and Ivo A. Olivotto

Table 5. Actuarial 5-Year Systemic DFS and Disease-Specific Survival for Medial and Lateral Tumors According to Systemic Therapy Received and Risk

Group
Low Risk High Risk
Medial Lateral P Medial Lateral P

Systemic therapy

No. of patients 128 300 683 1985

Systemic DFS, % 89.3 85.3 604 66.3 74.2 .003

Diseose-speciﬁc survival, % @3.1 0.6 691 75.7 80.8 028
No systemic therapy

No. of patients 562 1,201 133 350

Systemic DFS, % 90.9 93.7 187 75.8 76.3 434

Disease-speciﬁc survival, % 96.4 96.8 869 87.5 85.6 662

Table 4. Multivariate Analysis of Prognostic Factors and Treatment for
Disease-Specific Survival

No Systemic Therapy Systemic Therapy
Variable® P Variable® P

Tumor size < .0001 Axillary node status < .0001
Tumor grade 0016  Tumor grade < .0001
Local treatment .0028 Tumor size < .0001
LVN invasion .0039

Axillary node status .0210

Medial versus lateral 7887  Medial versus lateral .0026

*Variables are listed according to their order of entry into the model.

Table 3. Mulfivariate Analysis of Prognostic Factors and Treatment for
Systemic DFS

No Systemic Therapy Systemic Therapy
Variable* P Variable® P

Local treatment <.0001  Axillary node status < .0001
Tumor size < .0001 Tumor size < .0001
LVN invasion < .0001 LVN invasion .0001
Tumor grade 0015  Tumor grade .0003
Axillary node status .0054

Medial versus lateral 1608  Medial versus lateral .0001

*Variables are listed according to their order of entry into the model.



Impact of Internal Mammary Lymph Node Drainage ldentified

by Preoperative Lymphoscintigraphy on Outcomes in Patients
With Stage | to Il Breast Cancer

s 1772 pts (1996-2005)

=« IM drainage: 334 pts (18.8%)

» Distal rec. rates (IM+/IM-): 6.9%/4.7% (p=0.1)
= DDFS sign. On multivariate analysys (HR 0.9)

Cancer 2012;118:6287-96.



Impact of Internal Mammary Lymph Node Drainage ldentified
by Preoperative Lymphoscintigraphy on Outcomes in Patients

With Stage | to Ill Breast Cancer

Table 7. Incidence of IM Drainage and Pathologically Confirmed IM Nodal Metastases in Published

Series of Breast Cancer Patients

First Author

Johnson®
Noguchi®’
Dupont??
van der En
Uren®
Galimberti'’

Tanis™

Estourgie™

Farrus®

Mansel®

Paredes?®
Carcoforo®

Madsen?

Veronesi*®

Avisar’®

Coombs®®

Heuts®'
Domenech-Vilardell*?
Van Esser>>

123

\M ndicates internal mammary; LSG, \ymph scintigraphy; IMN, 1m|m mmary lymph node; IMN-+, positive for metas-
is; ALN, axilla ry\ymph ode; ALN-, e for metastasis; N/A, not available.
IM ode biopsy was not performed in n
® Series used antimony-labeled sul rest of series used nanocolloid or sulfur colloid
€IM sentinel lymph node biopsy i ﬂsnls with medial tumor or who demonstrated IM drainage on
LSG,
“One patient had drainage to the contralateral IM chain.
as

strated IM chain drainage only (25/2208) and

Year

IM Drainage
on LSG

12.5% (10/80)
12.2% (5/41)
N/A
25.4% (65/256)
44.5% (65/146)*°
N/A
19.1% (105/549)°
21.7% (150/691)
13.8% (31/225)
8.8% (62/707)
14.1% (55/391)
12.8% (95/741)
21.7% (109/502)
40.8% (254/623)°
N/A
18.0% (88/490)°
19.4% (196/1008)
9.0% (82/914)
19.0% (426/2203)

IMN+

30% (3/10)
10.5% (2/19)
16.7% (5/30)
26.8% (11/41)

8.8% (14/160)°

18.9% (17/90)
16.9% (22/130)
14.3% (2/14)
12.9% (4/31)
12.5% (4/32)
15.4% (10/65)
23.5% (20/85)
10.3% (68/663)
25.0% (7/28)
22.2% (20/90)
22% (31/139)
13.6% (6/44)
25.0% (4/16)'

IMN +/ALN-

0%
N/A

10% (3/30)

7.3% (3/41)

2.5% (4/160)
8.9% (8/90)
6.9% (9/130)

0%
6.5% (2/31)
0%
4.6%
4.7%

(3/65)

(4/85)
2.6% (17/663)

7.1% (2/28)
13.3% (12/90)
29% (9/31)
9.1% (4/44)
(

6.2% (1/16)

Cancer 2012;118:6287-96.



Internal Mammary Nodal Chain Draimage Is a Prognostic
Indicator in Axillary Node-Positive Breast Cancer

Michelle S. Yao.' B;‘ellcizl E. Kurlzmd_.2 Anne H. Smith.® Erin K. Schuberl,4
Lisa K. Dunnwald,* David R. Byrd,” and David A. Mankoff, MD, PhD’**

Overall survival in entire study population axillary node-positive population

1.0
1.0

®
(=]
©
o
>
o
N
o
—
o

00 02 04 06 08

| | |
20 40 60

months

Ann. Surg. Oncol. Vol. 14, No. 10, 2007



Internal Mammary Nodal Chain Draimage Is a Prognostic
Indicator in Axillary Node-Positive Breast Cancer

Michelle S. Yao.! Brenda F. Kurland.? Anne H. Smith.? Erin K. Schubert.?
Lisa K. Dunnwald,* David R. Byrd,” and David A. Mankoff, MD, PhD’**

TABLE 2. Univariate Cox proportional hazards models predicting overall survival in the entire study cohort and in axillary
node-positive populations

All patients (n = 604) “ Node+ patients (n = 186)”

HR 95% CI P value 95% CI P value
IM drainage 1.43 0. 33 40 s .03-8.12 .04
Axillary node positive 2.24 1.11-4.54 .02
1-3 axillary nodes (vs 0) 1.42 0.58-3.44 .006
1.¢
1

4-9 nodes (vs 0) 4.59 80-11.74

10+ nodes (vs 0) 4.53 .03-19.91
4+ axillary nodes (vs 1-3) 3:2 1.16-8.84 .02
Upper-outer quadrant 0.59 0.29-1.22 15 .54 0.18-1.57 25
Medial (vs lateral) 1.62 0.76-3.44 21 : 0.65-5.54 .24
T2 (vs T1) 4.00 1.87-8.56 ] : 0.99-10.09 14
T3 (vs T1) 3.38 0.94-12.15 R: 0.16-12.59
Intermediate grade (vs low) 1.24 0.47-3.27 5 & | : 0.36-8.99 49
High grade (vs low) 2.40 0.97-5.96 ; 0.53-12.26
ER negative 2.75 1.30-5.82 .008 .38 1.17-9.76 .02
PR negative 2.24 1.06-4.72 .03 : 0.53-4.72 42
HER2/neu overexpressing 1.09 0.46-2.60 .84 ; 0.20-2.62 .62
Ki-67 (high vs low/int) 3.46 1.47-8.17 .005 K. 1.49-31.27 .01
p53 overexpressing 243 1.05-5.61 .04 .2 0.72-6.96 .16
Menopausal 1.07 0.51-2.25 .85 1.32 0.44-3.96 .62
Radiation 0.47 0.20-1.09 .08 0.58 0.12-2.70 49

HR, hazard ratio; CI, confidence interval; IM, internal mammary; ER, estrogen receptor; PR, progesterone receptor; int, intermediate.

“ Except for tumor stage (N = 603), nuclear grade (N = 601), ER (N = 564), PR (N = 563), HER2/neu (N = 550), Ki-67 (N = 448), P53
(N = 427), menopausal (N = 600, 4 males excluded), and radiation (N = 477).

b Except for nuclear grade (N 185), ER and PR (N = 182), HER2/neu (N = 177), Ki-67 (N 141), P53 (N = 137), menopausal (N
183, 3 males excluded), and radiation (N = 138).

Ann. Surg. Oncol. Vol. 14, No. 10, 2007



Adjuvant radiotherapy of regional lymph nodes in
breast cancer - a meta-analysis of randomized trials

Wilfried Budach'’, Kai Kammers?, Edwin Boelke' and Christiane Matuschek'

Table 1 Patient characteristic

MA.20 [16] EORTC [17] French [15]
Recruitment years 2000-2007 1996-2004 1991-1997
Number of patients 1832 4004 1334
Median age 54 54 57
Node positive 85% 56% 75%

100% breast 75% breast
Breast surgery conserving conserving 100% mastectomy
CHX 91% 85% 61%
ER/PR negative 25% 16% 7%
Unknown ER/PR status na. 6% 40%
Main inclusion criteria N + or high risk* N + or medial/central tumor N + or medial/central tumor

NO any location
Breast/chest wall Both arms: 50 Gy / 25 fx Both arms 50 Gy / 25 #x Both arms according to practice of the center
Medial supraclavicular nodes Experimental arm: 45 Gy / 25 fx 50 Gy / 25 All patients: dose and fractionation according to
practice of the center

Internal mammary nodes Experimental arm: 45 Gy / 25 fx  Experimental arm: 50 Gy / 25 fx Experimental arm: 45 Gy / 20 fx

*=>=5 cm tumor, >=2 cm tumor, and <10 axillary nodes removed with ER-, G3, or lymph vacular invation; n.a. = not available; fx = fractions; ER = estrogene
receptor; PR = progesterone receptor.

Budach et al. Radiation Oncology 2013, 8:267
http://www.ro-journal.com/content/8/1/267
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Tonorpadusa napacTtepHaJibHbIX
nosneun oébnyueHms

o Lo Sty S 18F

TpaaMLUMOHHbIN Noaxona K
onpeanesieH1io Jiokasan3auum
napacrepHasnbHbix J1Y:

HW)XHUE KBaAPaHTbI —
nuMmaooTtTokK B III-1IV
MeXpebepbs

BepXHue KBaApaHTbl —
nnmdooTToK B I-II Mexxpebepbs




Tonorpacdua napacrepHajibHbIX
nosnen obnyuyeHus

- Jlokanmnzauma CJ1Y B napa-
' CTepHanbHOM 06nacTn npu
PMX HMXHMX KBAaApPaHTOB:

- I Mmexxpebepbe — 1,
- IT Mmexxpebepbe -2,

- ITI mexxpebepbe — 3,
- IV mexpebepbe — 1,
. V Mexpebepbe — 0




Tonorpadusa napacrepHajibHbIX
noseun obnyyeHus

Jlokanuzauunga CJ1Y npun PMX
BEpPXHUX KBAAPAHTOB:

= [ Mexpebepbe — 4,

= II Mexpebepbe — 9,

« [II MeXxpebepbe — 9,
» [V Mexpebepbe — 6,

» V Mexpebepbe — 2 .

Yy 10 u3 22 60nbHbIX (45%) c PM)XK
BepxHux kBagpaHTtoB MNCT CJN1Y
noxkanusosanuch B III-V
MeXxpebepbsax




Tonorpadpusa napacrepHaJibHbIX
nosneun obnyyeHun

B 24 n3 27 (89%) cny4yaes
napacrepHanbHbie J1Y 6b121M pacnosioXKeHbl TOJIbKO C
OAHOWU CTOPOHbDbI rPYAUHDI.



Tonorpadpusa napacrepHaJibHbIX
noneu obnyuyeHms

Y 3 60nbHbIX (11%0) napacTtepHanbHbie J1Y
BMU3yaJZIM3NPOBaJINCb NO 06e CTOPOHDbI OT
rpyavHbl U 06/1y4yanncb € NOMOLLbIO
LLUMPOKUX pPaAUALIMOHHbIX Noneun



Puck nopaxeHusa J1y
I11-111 ypoBHS

[1pn nopaxeHun akc. JTIY I ypoBHa  Puck “'skip” Mts

Tumor size 15k 314 (58.2)

e T T T — ~— " I+1 117 (21.7)
- I+100+ 1 38 (16.3)
T l Total no. of cases with regular distribution 519 (96.2)

T2 .
*“ ] 6(1.2)
T3 - N HI| 2(0.4)
g et [+ 12 (2.2)
1+ 0

Total no. of cases with “skip” distribution 20 (100)

All cascs

Tumor size | 1+ 01411 “Skip"” distnbution

Tl 179 (69.9%) 34(13.2%) 29 (11.3%) 14 (5.6%) 256 (100%)
T2 113 (48.5%) 70 (30.0%) 47(20.2%) 3(1.3%) 233 (100%)
T3 9(32.i%) 8 (28.6%) 9(32.1%) 2{7.2%) 28 (100F%)

Total 301 112 85 19 S17*

Cancer 59:682-687, 1987.
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