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Introduction
Breast cancer is the most frequently diagnosed cancer type 

among  women  worldwide. This malignancy is managed with a 
multidisciplinary approach involving surgery, radiation therapy, 
hormonal therapy and chemotherapy, which has been associated 
with a reduction in breast cancer mortality [1]. The selection and 
sequencing of the different treatment are based on patient and tumor 
variables, including prognostic scores and axillary lymph nodes or 
distant metastases. The current standard treatment approach is surgery, 
if technically feasible, followed by adjuvant radiotherapy (RT) in all 
patients undergoing breast conservation, and postmastectomy in 
patients with T3 or T4 tumors, or with four or more positive axillary 
nodes [2-5].

Neoadjuvant chemotherapy before surgery for breast cancer was 
introduced for women with locally advanced disease to debulk initially 
inoperable tumors, and later extended toward enhancing the likelihood 
of breast conservation. Radiation therapy delivered in advance of 
surgery would reduce delays between surgery and radiation, and may 
therefore offer an advantage over adjuvant radiotherapy which had 
confirmed through a number of large randomized phase III trials in 
a number of other cancer sites, especially rectal cancer [6,7]. However, 
limited prospective data exist on this therapeutic approach in the 
setting of breast cancer. 

Concurrent Chemo Radiotherapy (CCRT) has the potential 
to offer patients the combined benefits in the pathologic complete 
response (PCR) rate and in local and distant disease control. In 
exploring the role of CCRT in breast cancer, PCR was higher and was 
associated with better disease-free survival (DFS) and overall survival 
(OS). However, it seems to be associated with a high rate of toxicities 
with certain chemotherapy regimens and schedule [8-14]. On the 
other hand, CCRT limits the duration of treatment and the required 
hospital visits, without compromising quality of life [15]. Therefore, 
a prospective randomized clinical trial is warranted to evaluate the 
optimal chemotherapy regimen, its dose and administration schedule, 
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Abstract
Breast cancer is the most frequently diagnosed cancer type among women worldwide. The treatment of breast 

cancer is multimodal and the current standard approach is surgery followed by adjuvant radiotherapy (RT) based 
on prognostic scores. Neoadjuvant chemotherapy and RT delivered in advance of surgery are used in some early 
stage and locally advanced cases, may offer an advantage over adjuvant therapy related to the potential benefits 
in the pathologic response and survival outcomes based the hypothesis of Abscopal effect.

to better minimize treatment-related toxicity, improved the pathologic 
response and determine its impact on survival outcome.

The present review describes the hypothesis that motivated 
outcomes of neoadjuvant RT compared with standard-of-care adjuvant 
RT, the results of the long-term effects of completed neoadjuvant RT 
trials in patients with early-stage and locally advanced breast cancer 
and addressing the use of CCRT in the preoperative setting.

Abscopal Effects of Radiation Therapy
The term abscopal was defined by Mole in 1953 as a tumor event 

occurring ‘‘at a distance from the irradiated volume but within the 
same organism’’ [16]. In oncology, the abscopal effect refers to distant 
tumor regression after localized irradiation. Otherwise, is believed that 
arise from the capacity of local RT to elicit systemic immune effects to 
control unirradiated tumor through several mechanisms. 

Localized radiation induces cell stress and immunogenic cell 
death, which then induced the release of a wealth of previously 
endogenous damage-associated molecular patterns [17]. RT has also 
been shown to stimulate tumor cell release of cytokines as a response 
to ionizing irradiation. Cytokines are thought to elicit augmented 
tumor surveillance, inhibit tumor growth, and have direct tumoricidal 
properties [18]. Thus, it is believable that neoadjuvant radiation to 
the large bulk tumor can activate robust antitumor specific immune 
responses, which is absent after postoperative RT to the tumor bed, 
according to recent studies focused to relation between radiation and 
immune system [19,20]. This synergy stems come from the fact that RT 
potentially converting the tumor into a patient-specific in situ vaccine 
capable of re-educating the immune system to recognize and reject 
cancer [21,22]. That finding may help eradicate subclinical disease in 
the opposite breast as well as distant micro metastasis and possibly leading 
to an immune memory that vaccinates against future tumors [21]. 

mailto:magabdelhak@gmail.com


Citation: Maghous A, Marnouche EA, Zaghba N, Andalouss Ki, Elmarjany M, et al. (2018) Neoadjuvant Radiotherapy of Early-Stage and Locally 
Advanced Breast Cancer: Review of the Literature. J Nucl Med Radiat Ther 9: 357. doi: 10.4172/2155-9619.1000357

Page 2 of 3

Volume 9 • Issue 1 • 1000357
J Nucl Med Radiat Ther, an open access journal
ISSN: 2155-9619

Other phase II trials showed a benefit from neoadjuvant CCRT 
using paclitaxel as the radiosensitizer. Unfortunately, it seems to be 
associated with a high rate of toxicities [12,37].

In the other hand Formenti et al. [8] has concluded that toxicities 
can be considerably reduced if paclitaxel is administered twice weekly 
at 30 mg/m2 as an alternative of weekly at 80 mg/m2 or as a continuous 
infusion at 20-30 mg/m2 daily. Moreover, update data demonstrated 
that pathological response was higher and was associated with better 
disease-free survival (DFS) and overall survival OS when compared 
with non-responders within the same treatment cohort [8]. 

Recent prospective phase II trial evaluated administration of 
every-three-weeks 5-fluorouracil, epirubicin, and cyclophosphamide 
(FEC) in standard adjuvant dosing, followed by weekly docetaxel at 
35 mg/m2 through 6 weeks of concurrent preoperatively radiation. 
Brackstone et al. [8] in this first clinical trial evaluating concurrent 
neoadjuvant CCRT with a taxane as part of a modern chemotherapy 
regimen (FEC-D), support the same findings of the Formenti group. He 
suggests that this regimen significantly improved the PCR rate in LABC 
patients; however, the benefit shown in DFS and OS at 3 years was not 
statistically significant when compared with a propensity-matched 
control group. In term of toxicities docetaxel seems to be associated 
with a high rate of pneumonitis which resolved acutely and did not lead 
to long-term impairment.

Conclusions
Radiation therapy delivered in advance of surgery would reduce 

delays between surgery and radiation, and may therefore represent 
a favorable option. Ambitious current prospective data analyzing 
neoadjuvant RT of early-stage and locally advanced breast cancer 
demonstrated a real benefit in the pathologic response and potential 
survival advantages rates. However, it seems to be associated with 
a high rate of toxicities when prescribed concurrently with certain 
chemotherapy regimens, dose and administration schedule. Promising 
results was shown with concurrent twice-weekly paclitaxel or decetaxel, 
even with high pneumonitis using docetaxel. Therefore a future large, 
prospective randomized clinical trial should be undertaken before 
recommending taxanes concurrently with locoregional RT.
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