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ABSTRACT 

Breast cancer (Ca) is a very common cancer and an important reason for malignancy associated deaths around the 

globe. Treatment typically includes different sequencing and combinations of surgery, radiation therapy (RT) and 

systemic treatments. Selecting optimal surgical modality for a given patient takes into account several considerations such 
as patient and tumor characteristics, logistical issues, thorough assessment of expected treatment outcomes with 

incorporation of various treatment combinations, and patient preferences. From a scientific standpoint, accumulating 

evidence has demonstrated comparable efficacy of both surgical modalities. While BCS may be increasingly utilized for 
breast Ca therapy, it may not be adequate for achieving optimal treatment outcomes if used as the sole treatment modality 

for management. There is accumulating data suggesting a role for RT after BCS to achieve improved treatment outcomes 

with its incorporation as adjunct therapy. Chemotherapy and RT are delivered in a sequential fashion typically, 
nevertheless, optimal sequencing of these modalities has been the focus of active investigation. Synchronous use of 

adjuvant systemic treatment with RT after BCS allows for shortened treatment time without any delay in use of both 

modalities, and may exploit the biological interplay of both modalities to achieve a potentially greater anti-tumoral effect 

than that could be achieved by their sequential administration through different mechanisms such as radio sensitization. 
Vigilance is required for toxicity monitoring during the course of synchronous treatment, nevertheless, contemporary 

technologies including adaptive RT and breathing adapted RT may improve the toxicity profile of management. Clearly, 

further investigation is needed to shed light on optimal sequencing of treatment modalities after BCS. Herein, we evaluate 
the utility of synchronous chemo radiotherapy as a viable alternative to sequential administration after BCS. 
 

INTRODUCTIION 

Breast cancer (Ca) is a very common cancer and 

an important reason for malignancy associated deaths 

around the globe. Management of breast Ca typically 

includes different sequencing and combinations of 

surgery, radiation therapy (RT) and systemic treatments. 

Surgery as the traditional treatment modality has a long 

history with evolving concepts and inclusion of 

operations with a wide spectrum of extents such as 

extensive radical mastectomies more than a century ago 

and contemporary skin sparing procedures in the more 

recent treatment era [1,2]. Selecting optimal surgical 

modality for a given patient takes into account several 

considerations such as patient and tumor characteristics, 

logistical issues, thorough assessment of expected 

treatment outcomes with incorporation of various 

treatment combinations, and patient preferences. Breast 

conserving surgery (BCS) may be utilized instead of 

mastectomy with potential for improved cosmesis for 

selected patients, and has gained widespread acceptance 

and popularity. From a scientific standpoint, 

accumulating evidence has demonstrated comparable 

efficacy of both modalities [3-5]. Given the comparable 

outcomes with both modalities, BCS has even 

supplanted mastectomy in several centers despite utility 

of mastectomy with a substantiated role in breast Ca 

management supported by robust data. While BCS has  

been adopted as a more appealing modality taking into 

account the patient preferences typically favoring a 

remainder breast tissue of their own, it is always 

important to decide on management with a 
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multidisciplinary team of experts including surgical and 

clinical oncologists.  

While BCS may be increasingly utilized for 

breast Ca therapy, it may not be adequate for achieving 

optimal treatment outcomes if used as the sole treatment 

modality for management. There is accumulating data 

suggesting a role for RT after BCS to achieve improved 

treatment outcomes with its incorporation as adjunct 

therapy [6-8]. Chemotherapy and RT are delivered in a 

sequential fashion typically; nevertheless, optimal 

sequencing of these modalities has been the focus of 

active investigation. Herein, we evaluate the utility of 

synchronous chemo radiotherapy as a viable alternative 

to sequential administration after BCS. 
 

Literature review on synchronous chemo-

radiotherapy as adjuvant treatment after BCS 

for breast Ca management 

Rationale of synchronous rather than sequential 

use of systemic treatment with RT may include 

shortened treatment duration, avoiding any delay in use 

of both chemotherapy and RT, and exploiting the 

biological interplay of both modalities to achieve a 

potentially greater anti-tumoral effect than that could be 

achieved by their sequential administration through 

different mechanisms such as radio sensitization.  

A recent study assessed synchronous versus 

sequential chemo radiotherapy for early breast Ca 

management. The prospective open-label study included 

48 United Kingdom centers with the randomization 

being stratified by center, axillary surgery, 

chemotherapy, and RT boost The synchronous RT 

administration was performed either between the second 

and third cycles of the CMF regimen or between the fifth 

and sixth cycles of the anthracycline-CMF regimen. 

Local recurrence (LR) has been considered as the 

primary outcome. Baseline characteristics were balanced 

between the 2 treatment arms receiving RT doses of 40 

Gy with hypo-fractionation or 50 Gy with conventional 

fractionation. Ten year LR rate was 4.6% in synchronous 

versus 7.1% in the sequential treatment arms at a median 

follow up duration of 10.2 years. Planned subgroup 

analysis of the anthracycline-CMF revealed the 10 year 

LR rates as 3.5% versus 6.7 favoring the synchronous 

treatment arm. While overall survival and disease free 

survival were comparable between the 2 treatment arms, 

dermatological toxicity was higher in the synchronous 

treatment arm as 24% compared to 15% in the sequential 

treatment arm. Late toxicity was comparable between 

the 2 groups except for telangiectasia. This very recent 

study provides high level and up to date evidence on a 

critical focus of investigation and suggests significantly 

decreased LR by use of synchronous chemo 

radiotherapy rather than the typically utilized sequential 

administration [9].  

A meta-analysis of adjuvant chemo radiotherapy 

versus standard chemotherapy followed by RT in 

operable breast Ca revealed significantly improved 

locoregional recurrence free survival with concurrent 

compared to utilization of systemic treatment with RT. 

No significant difference was found in 5 year overall 

survival or acute skin toxicity [10].  

A study of concurrent chemo radiotherapy 

revealed that disease free survival after 5 years was 

80.4% with concurrent chemo radiotherapy using 

anthracycline and RT, and 76.4% with concurrent chemo 

radiotherapy using CMF and RT. The authors concluded 

that anthracycline based concurrent chemo radiotherapy 

achieved superior results in adjuvant locoregional breast 

Ca management [11]. 

A study assessing concomitant adjuvant chemo 

radiotherapy with anthracycline based regimens in breast 

Ca reported that concomitant chemotherapy was not a 

significant factor in RT interruption [12].     

Final results of the phase III ARCOSEIN trial 

demonstrated comparable 5 year disease free survival, 

locoregional recurrence free survival, metastasis free 

survival and overall survival in both treatment arms, 

however, concurrent chemo radiotherapy achieved 

superior 5 year locoregional recurrence free survival 

outcomes for the node positive subgroup of patients. The 

synchronous use of systemic treatment with RT was 

found to have potential for serving as an appealing 

therapeutic option for breast Ca patients with high risk 

of recurrence [13].   

Concurrent chemotherapy and RT after BCS for 

stage I and stage II breast Ca was evaluated in a 

feasibility study, which revealed that this treatment 

approach was not associated with increased toxicity. The 

authors concluded that this concurrent treatment strategy 

could serve as a feasible management modality with 

shortened treatment time and reasonable cosmetic results 
[14]. 

Sequencing of RT and chemotherapy after BCS was 

assessed in a trial which revealed that concurrent 

administration of CMF chemotherapy and RT was safe 
[15].  

CONCLUSIONS AND FUTURE PERSPECTIVES 

Synchronous use of systemic treatment with RT 

after BCS allows for shortened treatment time without 

any delay in use of both modaities, and may exploit the 

biological interplay of both modalities to achieve a 

potentially greater anti-tumoral effect than that could be 

achieved by their sequential administration through 

different mechanisms such as radio-sensitization. 
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Vigilance is required for toxicity monitoring during the 

course of synchronous treatment, nevertheless, 

contemporary technologies including adaptive RT and 

breathing adapted RT may improve the toxicity profile 

of management. Clearly, further investigation is needed 

to shed light on optimal sequencing of treatment 

modalities after BCS. 
 

REFERENCES 
1. Halsted WS, 1894. I. The Results of Operations for 

the Cure of Cancer of the Breast Performed at the 

Johns Hopkins Hospital from June, 1889, to January, 

1894. Ann Surg. 20(5): pages-497-555.   

2. Zurrida S, Bassi F, Arnone P, Martella S, Del 

Castillo A, Ribeiro Martini R, Semenkiw, ME, 

Caldarella P, 2011. The Changing Face of 
Mastectomy (from Mutilation to Aid to Breast 

Reconstruction). Int J Surg Oncol. 980158.  

3. Onitilo AA, Engel JM, Stankowski RV, Doi SA, 
2015. Survival Comparisons for Breast Conserving 

Surgery and Mastectomy Revisited: Community 

Experience and the Role of Radiation Therapy. Clin 

Med Res. 13(2), pages-65-73.  

4. Corradini S, Reitz D, Pazos M, Schönecker S, Braun 

M, Harbeck N, Matuschek C, Bölke E, Ganswindt 

U, Alongi F, Niyazi M, Belka C, 2019. Mastectomy 
or Breast-Conserving Therapy for Early Breast 

Cancer in Real-Life Clinical Practice: Outcome 

Comparison of 7565 Cases. Cancers (Basel). 11(2), 

E160.  

5. Barnard K, Klimberg VS, 2017. An Update on 

Randomized Clinical Trials in Breast Cancer. Surg 

Oncol Clin N Am. 26(4), Pages-587-620.  

6. Matuschek C, Bölke E, Haussmann J, Mohrmann S, 

Nestle-Krämling C, Gerber PA, Corradini S, Orth K, 

Kammers K, Budach W, 2017. The benefit of 
adjuvant radiotherapy after breast conserving 

surgery in older patients with low risk breast cancer- 

a meta-analysis of randomized trials. Radiat Oncol. 

12(1): 60.  

7. van de Water W, Bastiaannet E, Scholten AN, 

Kiderlen M, de Craen AJ, Westendorp RG, van de 

Velde CJ, Liefers GJ, 2014. Breast-conserving 
surgery with or without radiotherapy in older breast 

patients with early stage breast cancer: a systematic 

review and meta-analysis. Ann Surg Oncol. 21(3), 

Pages-786-794.  

8. Rutqvist LE, Rose C, Cavallin Ståhl E, 2003. A 

systematic overview of radiation therapy effects in 

breast cancer. Acta Oncol. 42(5-6), Pages-532-545.  

9. Fernando IN, Bowden SJ, Herring K, Brookes CL, 
SECRAB Investigators, 2020. Synchronous versus 

sequential chemo-radiotherapy in patients with early 

stage breast cancer (SECRAB): A randomised, 

phase III, trial. Radiother Oncol. 142, Pages-52-61.  

10. Huang O, Wu D, Zhu L, Li Y, Chen W, Shen K, 

2016. Concurrent adjuvant radiochemotherapy 

versus standard chemotherapy followed by 
radiotherapy in operable breast cancer after breast 

conserving therapy: A meta-analysis. J Cancer Res 

Ther. 12(1), Pages-84-89. 

11. Ismaili N, Mellas N, Masbah O, Elmajjaoui S, Arifi 

S, Bekkouch I, Ahid S, Bazid Z, Ismaili M, Afqir S, 

Errihani H, 2009. Concurrent chemo radiotherapy in 

adjuvant treatment of breast cancer. Radiat Oncol. 

Pages-4-12.   

12. Livi L, Meattini I, Scotti V, Saieva C, Simontacchi 

G, Marrazzo L, 2011. Concomitant adjuvant chemo-
radiation therapy with anthracycline-based regimens 

in breast cancer: a single centre experience. Radiol 

Med. 116(7), Pages-1050-1058.   

13. Toledano A, Azria D, Garaud P, Fourquet A, Serin 

D, Bosset JF, Miny Buffet J, Favre A, Le Floch O, 

Calais G, 2007. Phase III trial of concurrent or 

sequential adjuvant chemo radiotherapy after 
conservative surgery for early-stage breast cancer: 

final results of the ARCOSEIN. J Clin Oncol. 25(4), 

Pages-405-410.   

14. Han S, Kim J, Sohn S, Kwak GH, Kim JY, Park K, 

2007. Feasibility of concurrent adjuvant 

chemotherapy and radiotherapy after breast-

conserving surgery in early breast cancer. J Surg 

Oncol. 95(1), Pages-45-50.  

15. Arcangeli G, Pinnarò P, Rambone R, Giannarelli D, 

Benassi M, 2006. A phase III randomized study on 
the sequencing of radiotherapy and chemotherapy in 

the conservative management of early-stage breast 

cancer. Int J Radiat Oncol Biol Phys. 64(1): Pages-

161-167. 

http://www.jmpas.com/

