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THE PRINCIPLES OF TREATMENT BY RADIOTHERAPY
IN BREAST CARCINOMA.

R, McWHIRTER.
From the Department of Radiotherapy, Royal Infirmary, Edinburgh.

Recvived for publication November 23, 1950,

Iy only & minority of cases is the disease still confined to the breast by the
time the patient is referred to & large general hospital. The surgical results are
good 50 long as the disease is confined to the hreast, but immediately the disease
extends bevond the breast the results become much poorer, Axillary spread is,
of course, common and, in the past, surgical efforts have been concentrated on
this route of spread. That this is not the only route of spread, however, has been
clearly demonsteated by Handley and Thackray (1947), who have shownthat ina
high proportion of cases where there is axillary involvement there is also involve:
ment of the glands along the internal mammary arterv. Treatment of this route of
spread by surgery is not at present possible. In addition the supraclavicular glands
are involved in 33 per cent of the cases where the axillary glands are involved and,
while surgical removal of the supraclavicular glands may be attempted, the value
of this procedure is extremely doubtful. For the majority of cases of breast
carcinoma it therefore follows that surgery is unlikely to be suceessful unless
supplemented by radiotherapy.

Success in radiotherapy is dependent on the sensitivity of the tumour to
radiation. Unfortunately breast carcinoma is only moderately sensitive, and
improved results can only be expected if the radiotherapy is carefully planned.

It is not the purpose of this paper to give a detailed account of the treatment
of & patient by radiotherapy, but rather to emphasize the main principles in the
treatment of breast carcinoma by radiotherapy, There are five main principles :

I, The axillary and supraciavicdar glands must be reated s one condinous chasn.

In the past it has been customary to regard the supraclavicular glands as
being somewhat separate and distinct from the axillary glands. I believe the
supraclavicular glands are best regarded as reprosenting the proximal group of
glands which accompany the axillary vessels,

1f a finger is placed in the apex of the axilla at the time of a radical operation,
it can be easily demonstrated that the apex in fact lies almost deep to the supra-
clavicular region.

In tuberculosis the disease may readily spread from the neck glands to the
axillary glands, as is demonstrated in Fig. 1. This radiograph shows the two
main groups of glands in the neck—the carotid chain accompanying the carotid
vessels and the posterior cervical chain which lies along the anterior border of
the trapezius. It will be noted that both chains are continuous with the glands
of the axilla, and that the medial group of supraclavicular glands form the proximal
group of the axillary chain,

Further proof of the continuity of the neck and axillary glands is shown in
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Purpose

To investigate the long-term impact of a boost radiation dose of 16 Gy on local control, fibrosis,
and overall survival for patients with stage | and Il breast cancer who underwent breast-
conserving therapy.

Patients and Methods
A total of 5,318 patients with microscopically complete excision followed by whole-breast

irradiation of 50 Gy were randomly assigned to receive either a boost dose of 16 Gy (2,661
patients) or no boost dose (2,657 patients), with a median follow-up of 10.8 years.

Results
The median age was 55 years. Local recurrence was reported as the first treatment failure in 278

patients with no boost versus 165 patients with boost; at 10 years, the cumulative incidence of
local recurrence was 10.2% versus 6.2% for the no boost and the boost group, respectively
(P < .0001). The hazard ratio of local recurrence was 0.59 (0.46 to 0.76) in favor of the boost, with
no statistically significant interaction per age group. The absolute risk reduction at 10 years per age
group was the largest in patients = 40 years of age: 23.9% to 13.5% (P = .0014). As a result, the
number of salvage mastectomies has been reduced by 41%. Severe fibrosis was statistically
significantly increased (P < .0001) in the boost group, with a 10-year rate of 4.4% versus 1.6% in
the no boost group (P < .0001). Survival at 10 years was 82% in both arms.

Conclusion
After a median follow-up period of 10.8 years, a boost dose of 16 Gy led to improved local control

in all age groups, but no difference in survival.

J Clin Oncol 25:32589-3265. © 2007 by American Society of Clinical Oncology

5318 pazienti
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boost no boost

FU 10 anni
Recidive locali:
No boost= 10.2%
Boost=6.2%

Fibrosi maggiore
nel gruppo boost

Nessuna
differenza per
sopravvivenza
globale

Conclusione:
boost
raccomandato
per l'alto rischio
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Partial-breast radiotherapy after breast conservation surgery
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Summary
Background Local cancer relapse risk after breast c ion surgery followed by radiotherapy has fallen sharply in
many countries, and is influenced by patient age and dlinicopathological factors. We hypothesise that partial breast

9 radiotherapy restricted to the vicinity of the original tumour in women at lower than average risk of local relapse will

J\\‘i‘h hole-b 1 radioth P

improve the balance of beneficial versus adverse effects ¢

Methods IMPORT LOW isa multicentre, randomised. ¢ lled, phase 3, non-inferiority trial done in 30 radiotherapy
centres in the UK. Women aged 50 years or older who had undergone breast-conserving surgery for unifocal invasive
ductal adenocarcinoma of grade 1-3, with a tumour size of 3 cm or less (pT1-2), none to three positive axillary nodes
(pN0-1), and minimum microscopic margins of non-cancerous tissue of 2 mm or more, were recruited. Patients
were randomly assigned (1:1:1) to receive 40 Gy whole-breast radiotherapy (control), 36 Gy whole-breast radiotherapy
and 40 Gy to the partial breast (reduced-dose group), or 40 Gy to the partial breast only (partial-breast group) in

15 daily fractions. Comp d random permuted blocks (mixed sizes of six and nine) were used
to assign patients to groups, stratifying patients by radiotherapy centre. Patients and clinicians were not
masked to treatment allocation. Field-in-field intensi dulated radioth was delivered using standard

tangential beams that were simply reduced in length for the partial-breast group The primary endpoint was
ipsilateral local relapse (80% power to exclude a 2.5% increase [non-inferiority margin] at 5 years for each
experimental group; non-inferiority was shown if the upper limit of the two-sided 95% CI for the local relapse
hazard ratio [HR] was less than 2-03), analysed by intention to treal. Safety analyses were done in all patients for
whom data was available (ie. a modified intention-to-treat population). This study is registered in the ISRCTN
registry, number ISRCTN12852634.

Findings Between May 3, 2007, and Oct 5, 2010, 2018 women were recruited. Two women withdrew consent for use of

their data in the analysis. 674 patients were analysed in the whole-breast radiotherapy (control) group, 673 in the
reduced-dose group, and 669 in the partial-breast group. Median follow-up was 72-2 months (IQR 61-7-83-2), and
5-year estimates of local relapse cumulative incidence were 1.1% (95% CI 0-5-2.3) of patients in the control group.
0-2% (0-02-1-2) in the reduced-dose group, and 0-5% (0-2-1-4) in the partial breast group. Estimated 5+year absolute
differences in local relapse compared with the control group were ~0-73% (-0.99 to 0-22) for the reduced-dose and
-0.38% (~0-84 to 0-90) for the partiakbreast groups. Non-inferiority can be claimed for both reduced-dose and
partial-breast radiotherapy, and was confirmed by the test against the critical HR being more than 203 (p=0-003 for
the reduced-dose group and p=0.016 for the partial-breast group, compared with the whole breast radiotherapy
group). Photographic. patient, and dlinical assessments recorded similar adverse effects after reduced-dose or partial-
breast radiotherapy, including two patient domains achieving statistically significantly lower adverse effects (change
in breast appearance [p=0-007 for partial-breast] and breast harder or firmer [p=0-002 for reduced-dose and p<0-0001

of Y
Auckiand ity Hospital,
Auckiand, New Zealand

(L Curfionts M5z Department
of Breast Surgesy, Nuffleid
Heaith Cheltenham Hospital,
Cheltenham, UK (C Can 0PNl
Nenartment of Health ant

. for partial-breast]) compared with whole breast radiotherapy.

feriority of partial-breast and reduced-dose radioth d with the standard

whole-brezsl radiotherapy in terms of local relapse in a cohort of patients with early breast cancer, and equivalent or

fewer late normaktissue adverse effects were seen. This simple radiotherapy technique is implementable in
Ainth. P centres )

Scopo dell’irradiazione parziale
e focalizzare la RT sulla regione
a piu alto rischio di recidiva.

PBI (BRT, IORT, ERT).

Risultati promettenti ma non tali
da cambiare la pratica clinica

IMPORT LOW: studio
randomizzato di fase 3

Ha dimostrato la non inferiorita
della PBI rispetto alla WBRT nel
Ca mammario stadio iniziale
(pT1-2 (max 3 cm) pNO-1) in
termini di recidiva locale nel Ca
mammario in stadio iniziale, con
effetti collaterali equivalenti.
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Radiotherapy or surgery of the axilla after a positive sentinel
node in breast cancer (EORTC 10981-22023 AMAROS):a
randomised, multicentre, open-label, phase 3 non-inferiority trial

Summary

Background—If treatment of the axilla is indicated in patients with breast cancer who have a
positive santne] node, axillary lymph node dissection s the present standard. Although axillary
Iymph node dissection provides excallent regional contol, it i3 associated with hammful side-
effects. We aimed to assess whether axillary radiotherapy provides comparable regional control
with fewer side-effects

Methods—Patients with T1-2 primary breast cancer and no palpable lymphadenopathy wers
enrolled in the randomised, multicentre, open-label, phase 3 non-inferiority EORTC 10981-22023
AMAROS tral. Pattents were randomly assigned (1:1) by a computer-generated allocaton
schedul to raceive either asillary lymph node dissection or axillary radiotherapy in case of a
positive sentine] node, stratified by insttutson. The pnmary endpomt was non-inferionty of 5-year
axillary recurrence. considersd fo be not mors than 4% for the axiliary radiotherapy group
compared with an expectad 2% in the axillary lvmph node dissection group. Analysss were by
intention to trat and per protocel. The AMAROS trial s registered with ClinicalTnals.zov,
umber NCT00014612.

Findings—DBetween Feb 19, 2001, and Aprd 29, 2010, 4823 patients were enrolled at 34 centres
from nine European countries, of whom 480§ were elizible for randomisation. 2402 patients were
randomly assizned to receive axillary lymph node dissection and 2404 to receive axillary
ndiotherapy. Of the 1425 patients with a positive sentinel node, 744 had been randomly assigned
to axillary lymph nods dissaction and 681 to axillary radiotherapy. these panients constituted the
intention-fo-reat population. Median follow-up was 6-1 years (IQR 4-1-8.0) for the patients with
positive sentine] iymph nodes. In the axillary lymph node dissection group, 220 (33%) of 672
patients who underwent axillary lymph node dissection had additional positive nodes. Axillary
recumence occwred in four of 744 patients in the axillary lymph node dissection group and seven
of 681 in the axillary radiotherapy group. S-vear axillary recumence was 0-43% (93% CI 0-00-
0.92) after axdlary lymph node dissection versus 1-19% (0-31-2-08) after axillary radiotherapy.
The planned non-inferionty test was underpowered because of the low number of events. The one-
sided 95% CT for the underpowerad non-inferiority test on the hazard ratio was 0-00-5-27. with a
non-infenonty margin of 2. Lymphoedema in the ipsilateral ann was notad significantly more
often after axillary lymph nods dissection than after axillary radiotherapy at I year, 3 years, and §
years,

Interpretation—Axillary lymph node dissection and axillary radiotherapy after a positive
senting] node provide excellent and comparable axiliary control for patients with T1-2 primary
breast cancer and no palpable lymphadenopathy. Axillary radiotherapy results in significantly less
morbidity.

Funding—EORTC Charitable Trust.

AMAROS: studio
randomizzato di fase 3

Dissezione ascellare o
radioterapia sui linfonodi
ascellari nei pazienti con
linfonodo sentinella positivo.

Risultati: tassi di linfedema
piu bassi nel braccio RT con
percentuale di controllo loco-
regionale sovrapponibile nei
tumori mammari in stadio
iniziale T1-2 con adenopatie
ascellari non palpabili.
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E’ giunto il momento di rendere la radioterapia piu Differenza della recidiva
adattabile alla biologia del tumore, personalizzando i [oae In base arfenotp
trattamenti in base ad una stratificazione del rischio piu | a0 A- g0
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Breast-conserving surgery with or without irradiation in
women aged 65 years or older with early breast cancer
(PRIME II): a randomised controlled trial

lan HKunkler, Linda ] Williams Wilma J Ljack, David A Cameron, J Michael Dixon, on behalf of the PRIME Il investigators

Summary

Background For most older women with early breast cancer, standard treatment after breast-conserving surgery is
adjuvant whole-breast radiotherapy and adjuvant endocrine treatment. We aimed to assess the effect omission of
whole-breast radiotherapy would have on local control in older women at low risk of local recurrence at 5 years.

Methods Between April 16, 2003, and Dec 22, 2009, 1326 women aged 65 years or older with early breast cancer judged
low-risk (ie, hormone receptor-positive, axillary node-negative, TI-T2 up to 3 cm at the longest dimension, and clear
margins; grade 3 tumour histology or lymphovascular invasion, but not both, were permitted), who had had breast-
conserving surgery and were receiving adjuvant endocrine treatment, were recruited into a phase 3 randomised
controlled trial at 76 centres in four countries. Eligible patients were randomly assigned to either whole-breast
radiotherapy (40-50 Gy in 15-25 fractions) or no radiotherapy by computer-generated permuted block randomisation,
stratified by centre, with a block size of four. The primary endpoint was ipsilateral breast tumour recurrence. Follow-up
continues and will end at the 10-year anniversary of the last randomised patient. Analyses were done by intention to
treat. The trial is registered on ISRCTN.com, number ISRCTN95889329.

Findings 658 women who had undergone breast-conserving surgery and who were receiving adjuvant endocrine
treatment were randomly assigned to receive whole-breast irradiation and 668 were allocated to no further treatment.
After median follow-up of 5 years (IQR 3-84-6-05), ipsilateral breast tumour recurrence was 1.3% (95% CI 0-2-2.3;
n=5) in women assigned to whole-breast radiotherapy and 4.1% (2-4-5-7; n=26) in those assigned no radiotherapy
(p=0-0002). Compared with women allocated to whole-breast radiotherapy, the univariate hazard ratio for ipsilateral
breast tumour recurrence in women assigned to no radiotherapy was 5.19 (95% CI 1.99-13.52; p=0-0007).
No differences in regional recurrence, distant metastases, contralateral breast cancers, or new breast cancers were
noted between groups. 5-year overall survival was 93-9% (95% CI 91.8-96.0) in both groups (p=0-34). 89 women
died; eight of 49 patients allocated to no radiotherapy and four of 40 assigned to radiotherapy died from breast cancer.

Interpretation Postoperative whole-breast radiotherapy after breast-conserving surgery and adjuvant endocrine treatment
resulted in a significant but modest reduction in local recurrence for women aged 65 years or older with early breast
cancer 5 years after randomisation. However, the 5-year rate of ipsilateral breast tumour recurrence is probably low
enough for omission of radiotherapy to be considered for some patients.

Funding Chief Scientist Office (Scottish Government), Breast Cancer Institute (Western General Hospital, Edinburgh).

Trial fase 3 prospettico
randomizzato:

1326 pazienti > 65 anni
T1-2 (finoa 3 cm)
oT

4 N

SIRT (658) NO RT (668)
End point: recidiva locale
FU 5 anni:

SIRT=1%

NO RT=4%

Nessuna differenza per recidiva
regionale, metastasi a distanza,
carcinoma mammario
controlaterale né nuovi tumori.

Conclusioni: la recidiva locale
In questo setting di pazienti e
molto bassa tanto da prendere
in considerazione 'omissione
della radioterapia per alcuni
pazienti.
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Lumpectomy Plus Tamoxifen With or Without Irradiation
in Women Age 70 Years or Older With Early Breast Cancer:
Long-Term Follow-Up of CALGB 9343
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Purpose
To determine whether there is a benefit to adjuvant radiation therapy after breast-conserving
surgery and tamoxifen in women age = 70 years with early-stage breast cancer.

Patients and Methods

Between July 1994 and February 1999, 636 women (age = 70 years) who had clinical stage | (TINOMO
according to TNM classification) estrogen receptor (ER) —positive breast carcinoma treated by lumpectomy
were randomly assigned to receive tamoxifen plus radiation therapy (TamRT; 317 women) or tamoxifen
alone {Tam; 319 women). Primary end points were time to local or regional recurrence, frequency of
mastectomy, breast cancer-specific survival, time to distant metastasis, and overall survival (OS).

Results
Median follow-up for treated patients is now 12.6 years. At 10 years, 98% of patients receiving

TamRT (95% CI, 96% to 99%) compared with 90% of those receiving Tam (35% CI, 85% to 93%])
were free from local and regional recurrences. There were no significant differences in time to
mastectomy, time to distant metastasis, breast cancer-specific survival, or OS between the two
groups. Ten-year OS was 67% (95% Cl, 62% to 72%) and 66% (95% CI, 61% to 71%) in the
TamRT and Tam groups, respectively.

Conclusion

With long-term follow-up, the previously observed small improvement in locoregional recurrence
with the addition of radiation therapy remains. However, this does not translate into an advantage
in OS, distant disease-free survival, or breast preservation. Depending on the value placed on local
recurrence, Tam remains a reasonable option for women age =70 years with ER-positive
early-stage breast cancer.

J Clin Oncol 31:2382-2387. © 2013 by American Society of Clinical Oncology

Studio randomizzato

636 PZ > 70 anni

ER+, T1

v N

RT+OT oT

(317) (319)

(318)End point primario:
Tempo di recidiva loco regionale
FU 10 anni:

Liberi da recidive locoregionali
RT+OT=98%

OT=90%

Nessuna differenza per tempo di
metastasi a distanza,
sopravvivenza specifica e
globale.

Conclusioni:

La RT non fornisce un beneficio
significativo sull’outcome
(tranne che per le recidive
locoregionali) in questo
setting di pz. anziane in
stadio I.
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ABSTRACT

Purpose . .
The purpose nf this study was to investigate the non-mferiority of omitting radictherapy (RT) after breast-conserving L a I'ad | Ote ra p Ia ne I

surgery (BCS) for hormone receptor (HR) -peettive Tillo breast cancer in elderly women.

SWIEET

Materialsand Methods ‘ Ca mammario T1 NO
From 2004 t0 2014, HR-positive T1lo brezst szr:\.u-tt. aged goyEarsaro ,-:rr sn:lre.\a"m& BCS “f—"rvr-:'f_*lv,"’ﬁ_ G 1_2 con recettorl
re performed. T

from the Survetllance, Epidemiology, and End Results 1
v s ormonali positivi nelle

and RT groups, univariate and multivanate analyses ognostic
the risic groupe, In each risk group, 10-year cancer-specific survival (035 rates wers compared betwesn the no-RT and BT

grous. donne anziane puo

Results

#ifter propensity score matchirg, the numbers of patients in the no-RT and RT groups were both 18,536, For patients who essere omessa

satisfied both a tamor size of 1-10 mm and a tumor grade of 2-2, omitting RT did not decrease the CSS rate at any age .. .

group, ranging from 2 5oto 2 B5 years; for patients aged 2 go vears, the 10-year (S ratesm theno-ET ané KT groups senza Che d IminuisCa

were 97.2% and 98.8%, respectively (adjusted hazard ratio, 0.862; p=0.312). However, for patients with  tumor size of

11-20 mm oF tumor grade of 3-¢, RT significantly mcreased the CSS rate ivespective of age. Ia SopraVV|Venza
O e e b o R cancro specifica

RT after BCS for HR-poeitive T1lo breast cancer n elderly women might be omitted without causing a decrease in the 0SS
rate, but only m patients who satify both 2 smal! tumor sze (< 10 mm} and low tumor grade (2-2).
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ABSTRACT
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376 pazienti NO RT.

FU di 108 mesi:

LR: 3.4% WBI — 4.4% NO RT
OS: 81.4% WBI — 83.7% NO RT

Non differenze statisticamente
significative.

Conclusioni: per le pazienti in post
menopausa in stadio iniziale con
basso rischio di LR, potrebbe essere
omessa la RT al fine di minimizzare i
sovratrattamenti.
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The role of radiotherapy in elderly women with early-
stage breast cancer treated with breast conserving
surgery.

ValliM et al

OBJECTIVE:

To analyze the impact of adjuvant radiotherapy (RT) on
ipsilateral breast recurrence (IBR) and overall survival (OS)
in patients older than 69 years with early-stage breast
cancer.

METHODS:

From January 2007 to June 2015, we analyzed
retrospectively 137 women with estrogen receptor-positive
T1-2 invasive breast cancer, with negative axillary lymph
nodes, dividing them into 2 subgroups: 70 to 79 years and
older than 79 years.

RESULTS:

After a median follow-up of 43.2 months, the 3-year IBR-
free survival in patients treated with surgery plus RT was
98.8% and 92.1% in patients treated with surgery alone,
with a significant difference ( p = .01). Radiotherapy did not
impact overall survival ( p = .10). A higher percentage of
patients aged between 70 and 79 years received RT after
conservative surgery if compared with the older subgroup (
p <.01).

CONCLUSIONS:

In elderly women, adjuvant RT reduced the IBR, but did not
improve OS.
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Ad oggi non sono identificati sottogruppi di pazienti nelle quali la RT
postoperatoria possa essere omessa con certezza (3). Tuttavia, alla luce dei dati
disponibili, in pazienti selezionate a prognosi favorevole, a basso rischio di
ripresa di malattia (eta = 70 anni, neoplasia T1NO, recettori per estrogeni positivi,
caratterizzazione biopatologica favorevole) e sottoposte a ormonoterapia
adiuvante puo essere condivisa /'astensione dalla RT postoperatoria (4-6). In
guest'ottica e fondamentale l'individualizzazione del trattamento, anche in base
allo stato di salute della paziente e al rischio di mortalita per cause competitive e
qguindi dell'aspettativa di vita. La possibilita di omettere la RT dopo chirurgia
conservativa anche in pazienti di eta < 70 anni e stata oggetto di recenti studi ,
con riscontro di solo un modesto aumento dell’incidenza di recidive locali (4, 5).
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