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Deescalation of axillary radiotherapy
—is now the time to start?
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Summary

Indication for radiotherapy of regional lymph nodes in patients with breast cancer is based on the clinical stage of the
disease, surgical procedure, intraoperative and pathohistological report. It is supported by a meta-analysis of randomized
clinical trials with long follow-up. However, many of these trials were performed decades ago, and, in the meantime, tre-
mendous progress has been made in diagnostics, understanding of tumor biology, tailoring and effectiveness of systemic
treatment, and technical possibilities of radiotherapy. Based on these new data, the approach to the axillary radiotherapy
should be tailored, and a subset of patients in which de-escalation of axillary treatment is feasible defined.
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INTRODUCTION

In accordance with existing guidelines, the
indication for adjuvant radiotherapy in patients
with breast cancer initially treated with surgery is
based on the intraoperative findings, the extent of
the surgical intervention, and the pathohistologi-
cal findings. Therefore, radiation of the regional
lymphatic drainage is always indicated if more
than more than pathologic 3 lymph nodes were
found, and most often even if one lymph node is
affected by the tumor(1). If only a biopsy of the
sentinel lymph node was performed, all levels of
the axilla are irradiated if at least 1 lymph node is
affected by the tumor(2). In principle, the dissect-
ed part of the axilla is not irradiated, except in
cases of suspected residual disease (e.g., less than
6 lymph nodes were examined, more than half of
the examined lymph nodes were affected by tu-
mor, if there was a presence of extracapsular ex-
tension, or if there was residual macroscopic dis-
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ease in the axilla). Radiation is not indicated in the
case of micrometastasis in the lymph node. The
above is well supported by the results of random-
ized clinical trials and meta-analyses(3).

In cases where treatment has started with
primary systemic therapy, the indication for ra-
diotherapy is based on the initial clinical stage of
the disease, the extent of the surgical procedure,
and the histopathological findings. In principle,
radiotherapy is always performed if at least one
lymph node was initially affected by the tumor,
regardless of the final histopathological findings
and the response of the tumor in the lymph nodes
to the primary systemic therapy. In the absence of
results from randomized clinical trials, the indica-
tion for radiotherapy is defined on the basis of ret-
rospective analyses(4,5).
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However, radiotherapy of lymphatic drain-
age can result in significant toxicity. According to
the results of the EORTC study, which included
over 4000 patients with breast cancer who re-
ceived adjuvant radiation with standard fraction-
ation between 1996 and 2004, after 15 years of fol-
low-up, a higher incidence of pulmonary fibrosis
(5.7%), cardiac fibrosis (1.9%), and any heart dis-
ease (11.1%) was found. This increased toxicity
was found in patients whose target volumes in-
cluded nodes along the internal mammary artery
and supraclavicular lymph nodes, compared with
patients who did not receive lymphatic drainage
radiation, regardless of the side of the body that
was irradiated. There was no difference in the oc-
currence of a second primary tumor, a tumor in
the contralateral breast, or death from a cardiovas-
cular event. There was no difference in the overall
survival; however, patients who received lym-
phatic drainage radiation had a lower risk of dis-
ease recurrence and a lower risk of death from
breast cancer(6).

Based on the constant arrival of new results
from clinical studies and with the aim of individu-
alizing the treatment of patients with breast can-
cer, it is necessary to define when and in which
groups of patients we can de-escalate lymphatic
drainage radiotherapy without compromising the
outcome of the treatment.

The results of recent clinical studies and the
consensus from 2023 will be presented below.

AXILLARY RADIOTHERAPY IN PATIENTS
WHOSE TREATMENT BEGINS WITH
SURGERY

A study by Whelan et al., published in 2015,
included 1,832 patients who underwent breast
segmentectomy and axillary dissection between
2000 and 2007 and who either had positive axil-
lary lymph nodes or had negative nodes but were
at increased risk of disease recurrence. These in-
cluded tumors larger than 5 cm, tumors 2-5 cm in
size with fewer than 10 lymph nodes examined,
grade 3 tumors, ER-negative tumors, and tumors
with lymphovascular invasion. Patients were ran-
domized to receive breast radiation alone or to re-
ceive breast radiation plus regional lymphatic
drainage: supraclavicular and infraclavicular
lymph nodes and lymph nodes along the internal
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mammary artery. In patients with more than 3
positive lymph nodes or fewer than 10 lymph
nodes examined, the target volume included the
1t and 2" levels of the axilla. After a median fol-
low-up of 9.5 years, there was no difference in the
overall survival between groups. Patients who re-
ceived radiation had longer disease-free survival
and fewer regional recurrences, but at the cost of
greater treatment toxicity.

Early side effects included radiation dermati-
tis and pneumonitis, while late side effects includ-
ed lymphedema, and skin and connective tissue
changes. Although this is one of the first studies to
question the validity of lymphatic drainage radia-
tion in patients with positive axillary lymph nodes,
it is worth noting that it began more than 20 years
ago. According to the guidelines at the time, treat-
ment in all patients began with surgery, which
would not be the case today, and the HER2 status
of the tumor was not known, which greatly chang-
es the approach to treatment and the prognosis of
the patients. The patients were also irradiated with
standard fractionation, which was later shown to
be inferior to hypofractionated radiation(7).

The EBCTCG meta-analysis, which was pub-
lished in 2018, included data from more than 13,000
patients from 14 randomized trials conducted up to
2009. In the studies conducted between 1961 and
1978, the median cardiac dose was estimated to be
greater than 8 Gy, while the lymphatic drainage
target volume coverage did not exceed 85%. In
these patients, radiation had no effect on disease
control or mortality from breast cancer, but the risk
of death from other causes was found to be in-
creased. Thus, the group of patients who received
radiation for lymphatic drainage had a higher over-
all mortality compared to the group of patients
who did not receive radiation of lymphatic drain-
age. On the other hand, in the studies conducted
between 1989 and 2003, in which the median car-
diac dose was less than 8 Gy and the lymphatic
drainage target volume coverage was greater than
85%, radiation for lymphatic drainage reduced the
risk of disease recurrence, death from breast cancer
and total mortality without increasing the risk of
death from other causes(8).
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DE-ESCALATION OF AXILLARY
RADIOTHERAPY AFTER NEOADJUVANT
SYSTEMIC TREATMENT

In a 2021 publication in Cancer Treatment
Reviews, a group of authors presented the results
of previously published clinical studies and data-
base analyses to answer the question of whether it
is time to de-escalate the axillary approach(9). It is
worth noting that, in regard to radiotherapy, these
are mostly retrospective analyses(4,10,11,12). The
biggest challenge is the issue of lymphatic drain-
age radiation after primary systemic treatment. It
is clear that in patients who had a clinically nega-
tive axilla and who remained histologically nega-
tive after neoadjuvant systemic therapy and sur-
gery, lymphatic drainage radiation is not neces-
sary, while in patients with residual disease in the
axilla, lymphatic drainage radiation is necessary.
However, in patients who initially had positive
lymph nodes and achieved a complete pathologi-
cal response, the situation is less clear, especially if
only a sentinel lymph node biopsy was performed,
and not axillary dissection. These patients account
for about 40% of all patients treated with neoadju-
vant systemic therapy. The results are ambiguous;
in principle, there is a lower risk of local recur-
rence, with or without impact on overall survival.

Data from the National Cancer Database
analyses are presented in Table 1.

The authors recommend that consideration
be given to removing the indication for axillary ra-
diotherapy in patients with ypNO stage disease
who initially had a lower N stage, in older patients
if breast irradiation is to be performed following
segmentectomy, and in patients with aggressive
tumor phenotypes who have achieved a complete
pathological response. It is clearly recommended
to irradiate only the part of the axilla that has not

Table 1.

been resected, since recurrences occur in the unre-
sected part of the axilla, and irradiating all levels
of the axilla after dissection significantly increases
the risk of lymphedema(9,13).

The prospective study published in 2022 in-
cluded 838 patients with breast cancer of clinical
stage cT2N1 (clinically 1-3 positive lymph nodes
with at least one histologically confirmed) who
underwent radiotherapy from 2011 to 2015. The
patients received neoadjuvant systemic therapy
and then underwent surgery. Considering the
stage of the disease in the axilla, they were divid-
ed into 3 groups. Patients with stage ypNO were
considered a low-risk group. In this group of pa-
tients, only the breast was irradiated following
segmentectomy, while radiation was omitted in
patients who underwent mastectomy. Patients
with stage ypN1 were considered an intermedi-
ate-risk group, and they received irradiation of
the breast or chest wall without irradiation of the
lymphatic drainage. Patients with stage ypN2 rep-
resented a high-risk group, and they received ir-
radiation of both the breast/chest wall and lym-
phatic drainage. After 5 years of follow-up, locore-
gional recurrence rates were 2.1% for the low-risk
group, 2.2% for the intermediate-risk group, and
2.3% for the high-risk group, so there was no dif-
ference between the groups in terms of local dis-
ease control(14).

What after primary hormonal therapy?

More and more patients with hormone-posi-
tive tumors are receiving neaodjuvant endocrine
therapy before surgery. Pathological complete re-
sponse occurs in less than 10% of patients (for
comparison, the pathological complete response
rate to chemotherapy is about 15%). Since it is un-
likely that a few weeks of endocrine therapy will

Effect of lymphatic drainage radiotherapy in cN1 ypNO disease stage, data from National Cancer Database analyses(9)

Author, period (ref) Type of surgical procedure | No of patients Overall survival (OS)
Rusthoven, 2003.-2011. (4) | mastectomy 3040 Improved OS
Liu, 1998.-2009. (10) mastectomy 1560 Ere;;irt OS in stage llIB/IIIC, T3/4 and without pCR in the
Fayanju, 2010.-2015. (11) | mastectomy 7499 No OS benefit
Kantor, 2004.— 2008. (12) | mastectomy 1937 Better OS only in ER — tumors
Rusthoven, 2003.-2011. (4) | segmentectomy 2070 No OS benefit
Fayanju, 2010.-2015. (11) | segmentectomy 4842 No OS benefit
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Table 2.

Summary of recommendations for radiotherapy of the axilla, Lucerne Toolbox 2 (14)

Tumor stage

Consensus

Discussion

cT1, cNO

In medially and centrally located tumors, nodes along the internal
mammary artery and the 3rd-4th level should not be included in the
target volume.

For high-risk tumors, include the
mentioned regions in the target volume

cT1, cNO, SLNB not

Perform breast irradiation with tangential

None fields; the lower part of the axilla will
performed - L
receive radiation.
For low-risk tumors, perform irradiation of the 1st and 2nd levels of the
cT1-2, cN1, axilla and interpectoral nodes. For higher-risk tumors, consider

treatment began
with surgery, pN1

irradiation of all levels of the axilla (1-4). For medially and centrally
located tumors, nodes adjacent to the internal mammary artery should
be included in the target volume.

Recommendations based on
ACOS0OGZ0011 and AMAROS trial.

cN1, ypNO

In low-risk tumors, if axillary dissection or SLNB has been performed,
radiation should be given to the 1st and 2nd levels of the axilla and
interpectoral nodes.

In higher-risk tumors, radiation should be given to all levels of the axilla
(1-4). In medially and centrally located tumors, nodes adjacent to the

Review pre-PST images, fusion with
pre-therapy PET CT.

Limited ability in histological assessment
of complete pathological response. Do
not de-escalate all therapeutic options.

cN1, PST internal mammary artery should be included in the target volume.
pN1, ypN1
If axillary dissection has not been performed, perform irradiation of all Perform a biopsy of |. nodes suspicious
levels of the axilla. on simulation CT, if they are not
For medially and centrally located tumors, nodes adjacent to the resectable, give a “boost” dose.
internal mammary artery should be included in the target volume.
cN2-3 after dissection: include only the undissected part of the axilla,
regardless of response to therapy. Include the dissected portion of the axilla
YoNO in the target volume if residual disease is

p " - ) suspected.

cN2-3, PST Add “boost” to unresectable lymph nodes suspicious on post-PST Limited data on the efficacy of boost

scans. ; . )
doses in unresectable disease. Low risk

YpN+ of toxicity, goal is to achieve better local

Add “boost” to initially highly suspicious or involved lymph nodes
(proven by biopsy) that have not been resected.

control.

lead to the conversion of cN1 stage disease to ypNO,
this group of patients should be considered as if
they had initially undergone surgery, and the
pathohistological findings should be interpreted as
a guide for setting the indication for radiation(9).

The Lucerne Toolbox- 2nd consensus is a
multidisciplinary consortium of European Oncol-
ogy Societies and representatives of patient asso-
ciations that focuses on the challenges in the man-
agement of the axilla in patients with breast can-
cer — from diagnosis to local therapy(15).

The recommendations regarding radiothera-
py to the axilla:

1. Radiotherapy should be standardized,
with indications and definition of the target vol-
ume in accordance with ESTRO recommendations
and the risk of lymph node involvement. It is nec-
essary to fully clarify the surgical procedure per-
formed in the axilla.
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2. Any lymph node suspicious on simulation
CT should be biopsied before the start of radiation.

3. In patients with cN3 stage of disease, fol-
lowing neoadjuvant systemic therapy and axillary
dissection, a boost dose should be given to any ini-
tially highly suspicious or biopsy-proven positive
lymph node if there is residual disease, regardless
of radiological response.

4. All patients with stage cT1-2 pN1 disease
(3 or fewer suspect lymph nodes) who have not
undergone axillary dissection should receive ra-
diation to all levels of the axilla, regardless of risk
factors. For medially or centrally located tumors,
the target volume should also include nodes adja-
cent to the internal mammary artery.

Recommendations for lymphatic drainage
radiotherapy, depending on the stage of the dis-
ease and the treatment performed, are presented
in Table 2.
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CONCLUSION

In patients with breast cancer, the decision on

the need for axillary radiotherapy should be indi-
vidualized, taking into account the risk of disease
recurrence, reduction of radiation side effects, and
efficacy. Most data indicating a possible de-escala-
tion of axillary radiotherapy are actually retro-
spective analyses, and in the absence of results
from prospective randomized clinical trials, the
removal of the indication for radiotherapy should
be approached gradually and with great caution.

REFERENCES

1.

Overgaard M, Nielsen HM, Overgaard J. Is the benefit
of postmastectomy irradiation limited to patients with
four or more positive nodes, as recommended in inter-
national consensus reports? A subgroup analysis of the
DBCG 82 b&c randomized trials. Radiother Oncol. 2007
Mar;82(3):247-53. doi: 10.1016/j.radonc.2007.02.001.
Donker M, van Tienhoven G, Straver ME, Meijnen P,
van de Velde CJ, Mansel RE, et al. Radiotherapy or
surgery of the axilla after a positive sentinel node in
breast cancer (EORTC 10981-22023 AMAROS): a ran-
domised, multicentre, open-label, phase 3 non-inferi-
ority trial. Lancet Oncol. 2014 Nov;15(12):1303-10. doi:
10.1016/51470-2045(14)70460-7.

EBCTCG (Early Breast Cancer Trialists” Collaborative
Group); McGale P, Taylor C, Correa C, Cutter D,
Duane F, Ewertz M, et al. Effect of radiotherapy after
mastectomy and axillary surgery on 10-year recur-
rence and 20-year breast cancer mortality: meta-analy-
sis of individual patient data for 8135 women in 22
randomised trials. Lancet. 2014 Jun 21;383(9935):2127-
35. doi: 10.1016/S0140-6736(14)60488-8.

Erratum in: Lancet. 2014 Nov 22;384(9957):1848.
Rusthoven CG, Rabinovitch RA, Jones BL, Koshy M,
Amini A, Yeh N, et al. The impact of postmastectomy
and regional nodal radiation after neoadjuvant che-
motherapy for clinically lymph node-positive breast
cancer: a National Cancer Database (NCDB) analysis.
Ann Oncol. 2016 May;27(5):818-27. doi: 10.1093/an-
nonc/mdw046.

Montero A, Ciérvide R, Poortmans P. When can we
avoid postmastectomy radiation following primary
systemic therapy? Curr Oncol Rep. 2019 Oct
29;21(12):95. doi: 10.1007/s11912-019-0850-y.
Poortmans PM, Struikmans H, De Brouwer P, Weltens
C, Fortpied C, Kirkove C, ... EORTC Radiation Oncol-
ogy and Breast Cancer Groups et al. Side effects 15
years after lymph node irradiation in breast cancer:

20

10.

11.

12.

13.

14.

15.

randomized EORTC trial 22922/10925. J Natl Cancer
Inst. 2021 Oct 1;113(10):1360-1368. doi: 10.1093/jnci/
djab113.

Whelan TJ, Olivotto IA, Parulekar WR, Ackerman I,
Chua BH, Nabid A, ...... MA .20 Study Investigators, et
al. Regional nodal irradiation in early-stage breast
cancer. N Engl ] Med. 2015 Jul 23;373(4):307-16. doi:
10.1056/NEJMoa1415340.

Dodwell D, Taylor C, McGale P, Coles C, Duane F,
Gray R, et al. Regional lymph node irradiation in early
stage breast cancer: An EBCTCG meta-analysis of
13,000 women in 14 trials [abstract]. In: Proceedings of
the 2018 San Antonio Breast Cancer Symposium; 2018
Dec 4-8; San Antonio, TX. Philadelphia (PA): AACR;
Cancer Res 2019;79(4 Suppl):Abstract nr GS4-02.
Senkus E, Cardoso MJ, Kaidar-Person O, f.acko A, Me-
attini I, Poortmans P. De-escalation of axillary irradia-
tion for early breast cancer — Has the time come? Can-
cer Treat Rev. 2021 Dec;101:102297. doi: 10.1016/;.
ctrv.2021.102297.

Liu J, Mao K, Jiang S, Jiang W, Chen K, Kim BY, et al.
The role of postmastectomy radiotherapy in clinically
node-positive, stage II-III breast cancer patients with
pathological negative nodes after neoadjuvant chemo-
therapy: an analysis from the NCDB. Oncotarget. 2016
Apr 26,7(17):24848-59. doi: 10.18632/oncotarget.6664.
Fayanju OM, Ren Y, Suneja G, Thomas SM, Greenup
RA, Plichta JK, et al. Nodal response to neoadjuvant
chemotherapy predicts receipt of radiation therapy af-
ter breast cancer diagnosis. Int ] Radiat Oncol Biol
Phys. 2020 Feb 1;106(2):377-389. doi: 10.1016/j.
ijrobp.2019.10.039.

Kantor O, Pesce C, Singh P, Miller M, Tseng J, Wang
CH|, et al. Post-mastectomy radiation therapy and over-
all survival after neoadjuvant chemotherapy. J Surg
Oncol. 2017 May;115(6):668-676. doi: 10.1002/js0.24551.
Tondare A, Thorat MA. De-escalation of axillary in-
terventions in the management of breast cancer pa-
tients following neoadjuvant systemic treatment.
Transl Breast Cancer Res. 2025 April 27; 6: 1-14.
doi:10.21037/tbcr-24-59.

de Wild SR, de Munck L, Simons JM, Verloop J, van
Dalen T, Elkhuizen PHM, et al. De-escalation of radio-
therapy after primary chemotherapy in cT1-2N1
breast cancer (RAPCHEM; BOOG 2010-03): 5-year
follow-up results of a Dutch, prospective, registry
study. Lancet Oncol. 2022 Sep;23(9):1201-1210. doi:
10.1016/S1470-2045(22)00482-X.

Kaidar-Person O, Pfob A, Gentilini OD, Borisch B,
Bosch A, Cardoso M]J, et al. The Lucerne Toolbox 2 to
optimise axillary management for early breast cancer: a
multidisciplinary expert consensus. EClinicalMedicine.
2023 Jul 14;61:102085. doi: 10.1016/j.eclinm.2023.102085.



Lib Oncol. 2025;53(1):16-21

Sazetak
Deeskalacija aksilarne radioterapije — je li doslo vrijeme?
K. Antunac, M. Mikulandra, 1. Andrasek, L. Beketi¢-Oreskovic¢

Indikacija za radioterapiju limfne drenaze kod bolesnica s rakom dojke donosi se temeljem inicijalnog klinickog sta-
dija bolesti, vrste kirurSkog zahvata, intraoperativnog nalaza te patohistoloskog nalaza, a bazira se na rezultatima meta
analiza randomiziranih klinickih studija s dugim pracenjem bolesnica. Medutim, navedene studije su provedene prije vise
desetljeca, a u meduvremenu su postignuti znatni napreci u dijagnostici tumora, poznavanju biologije bolesti, individual-
izaciji i u¢inkovitosti sustavnog antineoplasti¢nog lijecenja te tehnickim mogu¢nostima radioterapije. U svjetlu navedenog,
a na osnovu novih rezultata, nastoji se individualizirati pristup adjuvantnom zracenju limfne drenaze te definirati skupine
bolesnica kod kojih se moze provesti deeskalacija radioterapije.

KLJUCNE RUECTL: rak dojke, adjuvantna radioterapija, disekcija aksile, biopsija limfnog Cvora straZara, radioterapija nakon primarne
sustavne terapije, radioterapija aksile.
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