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Partial-Breast irradiation: is it the time for Prime time?
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of partial-breast irradiation to the tumor 
bed was evaluated. The rationale for such 
an assumption was based on the finding 
that most of the recurrences were at the 
tumor bed. Moreover, the duration of the 
treatment was also reassessed. A period of 
5–7 weeks, 5 times a week (conventional 
radiotherapy), might be replaced by an 
accelerated regimen such as high daily 
dose, once or twice a day, delivered over 
5–8 days. The term of accelerated partial-
breast irradiation was then formulated. 
Until now APBI3 has been implemented 
in several ways, including: 
•	 Three-deminsional external beam 

accelerated hypofractionation regimen
•	 An intra-operative technique that is 

well reviewed by Bitterman and co-
authors in this issue of IMAJ [4]. With 
this technique the tumor site is exposed 
by the surgeon and is irradiated during 
the actual surgery

•	 Deposition of a balloon
•	 Insertion of catheters into the tumor site 

These last two devices are usually 
loaded several days after completion of 
surgery and are therefore called after-load 
brachytherapy. These four techniques of 
delivering APBI were based on several 
radiobiological principles driven from 
the linear quadratic equation of predict-
ing tumor and normal tissue response to 
irradiation. Based on this linear quadratic 
model, the tumor, presumably a rapidly 
responding tissue, would be more effi-
ciently damaged if the daily dose were 
increased and the treatment duration 
reduced over the conventional fraction-
ation (1.8–2.0 Gray a day 5 times a week 
for 5–7 weeks). special attention should 
be given to development of late toxicity 

APBI = accelerated partial-breast irradiation

a  few decades ago several prospective 
randomized studies (NsABP-06, 

Milan 1, NCI, Gustave Rousy, EORTC 
1081 and DBCG-82) evaluated the role 
of breast-conserving therapy compared 
to mastectomy in early-stage breast can- 
cer patients. They all concluded that 
there were no differences between BCT1 
(lumpectomy and breast irradiation) and 
mastectomy in terms of local control and 
overall survival in all patients independent 
of lymph node involvement and young 
age. Moreover, in triple negative (estro-
gen/progesterone receptors and HER-2 
negative) breast cancer patients, an advan-
tage of BCT over mastectomy was recently 
reported [1]. Whole-breast irradiation 
following breast-conserving surgery, with 
or without systemic therapy, is mandatory. 
The recurrence (loco-regional or distant) 
in the BCs2 group alone was 35.0% com-
pared to 19.3% in BCs and radiotherapy 
(BCT), and the overall survival was 
25.2%% and 21.4% respectively, accord-
ing to the Early Breast Cancer Trialists’ 
Collaborative Group meta-analysis study 
[2]. The advantage was also confirmed in 
older patients [3], although in this sub-
group of patients the survival advantage 
was of marginal value due to the contribu-
tion of comorbidities to overall mortality. 
Consequently, the need for whole-breast 
irradiation was revisited, and the concept 

BCT = breast-conserving therapy
BCS = breast-conserving surgery

in slow-responding normal tissue. Based 
on this equation, late toxicity is entirely 
dependent on the daily dose, i.e., a higher 
daily dose will initiate more grade 3-4 
toxicity. Indeed, multiple APBI studies 
have reported a non-inferiority outcome 
over conventional treatment. The RTOG 
study 95-17 [5] revealed that when multi-
catheter interstitial partial-breast irra-
diation was used, local recurrence was 4% 
and regional lymph node recurrence 3% 
during a median follow-up of 80 months. 
Using a balloon (Mammosite®, UsA), 
Vicini et al. [6] reported on 1249 invasive 
and 194 non-invasive (ductal carcinoma 
in situ) breast cancer patients who had 
an in-breast recurrence of 3.9% and 3.4% 
during a period of 53 months. The same 
author [7] reported on the RTOG 0319 
study in which the external beam irradia-
tion technique (3.85 Gy twice a day for 5 
days) was used and in-breast recurrence 
was 6% in 4.5 years. 

During the years 2004–2006 three 
prospective randomized studies were ini-
tiated: NsABP B39/RTOG 0413 (external 
beam, multi-catheter and balloon tech-
niques), GEC-EsTRO (multi-catheter 
technique), and RAPID OCOG (external 
beam technique) to explore this type of 
treatment. The results are expected in the 
near future. Despite the lack of a prospec-
tive randomized study, the American 
society of (Targeted) Radiation Oncology 
AsTRO [8] and the European counterpart 
[9] recommended that certain patients be 
treated with APBI outside of a clinical trial. 
Nevertheless, these modalities should not 
be considered as the standard of care until 
the above mentioned prospective random-
ized studies are completed. Indeed, during 
the last 2 years several small single-insti-
tution studies have reported an excessive 
late toxicity (grade 3-4 of 10%) and poor 
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cosmesis (18–22%) using the external 
beam technique of APBI [10,11]. These 
studies as well as others led the NsABP/
RTOG group to disclose prematurely the 
toxicity results of the B39/0413 study [12]. 
They reported that of 1094 patients who 
were followed for 3 years, none had grade 
4 fibrosis-cosmesis toxicity, 3% had grade 3 
and 12% had grade 2. They concluded that 
APBI is safe and enrollment of patients 
should be continued.

The main advantages of APBI are its 
short duration of treatment, which reduces 
the workload of busy radiation oncology 
institutions, and its greater convenience for 
patients who have to commute. Howev- 
er, these advantages should not com-
promise the treatment. As indicated by 
international guidelines and as applied at 
Rambam Health Care Campus, at present, 
APBI cannot safely replace the conven-
tional approach and should be applied in 
selected low risk patients only. 
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Protective T cell memory has long been thought to reside in 
blood and lymph nodes, but recently the concept of immune 
memory in peripheral tissues mediated by resident memory T 
(TRM) cells was proposed. Jiang et al. show in mice that localized 
vaccinia virus (VACV) skin infection generates long-lived non-
recirculating CD8+ skin TRM cells that reside within the entire 
skin. These skin TRM cells are potent effector cells, and are 
superior to circulating central memory T (TCM) cells at providing 
rapid long-term protection against cutaneous re-infection. 
The authors found that CD8+ T cells are rapidly recruited to 
skin after acute VACV infection. CD8+ T cell recruitment to skin 
is independent of CD4+ T cells and interferon-gamma, but 
requires the expression of E- and P-selectin ligands by CD8+ T 
cells. Using parabiotic mice, they further show that circulating 
CD8+ TCM and CD8+ skin TRM cells are both generated after 
skin infection; however, CD8+ TCM cells recirculate between 
blood and lymph nodes whereas TRM cells remain in the skin. 

Cutaneous CD8+ TRM cells produce effector cytokines and 
persist for at least 6 months after infection. Mice with CD8+ 
skin TRM cells rapidly cleared a subsequent re-infection with 
VACV whereas mice with circulating TCM but no skin TRM cells 
showed greatly impaired viral clearance, indicating that TRM 
cells provide superior protection. Finally, the authors show that 
TRM cells generated as a result of localized VACV skin infection 
reside not only in the site of infection, but also populate the 
entire skin surface and remain present for many months. 
Repeated re-infections lead to progressive accumulation of 
highly protective TRM cells in non-involved skin. These findings 
have important implications for understanding protective 
immune memory at epithelial interfaces with the environment, 
and suggest novel strategies for vaccines that protect against 
tissue tropic organisms.
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skin infection generates non-migratory memory cd8+ trm cells providing global skin immunity
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