
Review Article

Breast cancer is the one of the most commonly reported 

neoplasms. It accounts for almost one-fourth out of all the 

cancers reported in the female. It has prevalence of 27% in 

the developed countries. It effect both gender male and 

female. It is one of the leading cause of mortality among 

women [1, 2]. But it is most commonly reported in the 

female. Its incidence is observed 100 times more than the 

female. The delay diagnosis ultimately leads to the bad 

prognosis of the cancer. The global burden of this tumor is 

reported to be rising with the passage of time. It is a major 

public health concern. The early diagnosis and treatment 

can prevent the prognosis and further complication. 
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Mammography is usually used for the screening and 

detection of the breast cancer. The two famous anti-

oncogene for breast cancer are BRCA1 and BRCA2. These 

are located on the chromosome 17 and 13. These encodes 

for the anti-suppressor proteins. These proteins repair the 

double stranded break of the DNA [3-5]. The International 

cancer registry reported the increasing trends in breast 

cancer incidence. It was predicted that till 2050 there will 

be 3.2 million women effected from breast cancer. There is 

need to adopt the preventive measures. For the 

management of the distant metastatic, advance and early 

stage breast cancer the radiation therapy is considered as 
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well established modality. The novel radiation therapy 

delivery approaches are considering to reduce the toxicity 

associated with the radiation therapy. The researchers are 

also working hard to shorten the duration of the radiation 

delivery. The patients with distant metastatic disease are 

usually suggest with the stereotactic radiation delivery. 

The radiation therapy reduced the need of mastectomy. 

These also reduced the local recurrence risk. The early 

prevention can leads to increase the survival rates. In the 

recent years the survival rate of breast cancer has raised to 

80% because of the early diagnosis and prevention [6]. It is 

di�cult to control the breast cancer diagnosed at 

recurrent locoregional and advanced stage. Approximately 

the 5% of the breast cancer are associated with the 

germline mutation. The expression of the BRCA1/2 protein 

vanish in the breast cancer that effect the DNA repair 

process. The Double stand breaks are observed in such 

cases that leads to the genomic instability. These proteins 

play an essential role in the double-stand break (DSB) and 

single strand break repair [7-9] The review aimed to 

describe the role of radiations in treatment of breast 

cancer. The review also describe that which type of 

radiation is used to treat different stages of breast cancer 

i.e, metastatic stage, advance stage and early stage of 

breast cancer.

The advantage of early breast cancer radiotherapy

The patients suffering from breast cancer are given 

treatment by either breast conserving surgery or 

mastectomy, which involves surgery for the removal of 

breast.  Another suggestion given to patients is 

postoperative radiotherapy. As per previous studies and 

survey analysis there is increase in survival rate after using 

these approaches. It is up to patient whether she wants to 

keep breast or choose mastectomy. Patient can decide 

whether they want postoperative radiotherapy or not. 

According to literature most of the time patients prefer to 

keep breast. Early breast cancer collaborative group have 

stated that a complete session of radiotherapy after 

surgery can help decrease the mortality rate up to 5%. In 

case of breast conservation treatment, the breast cancer 

tissue is removed along with the lymph node biopsy making 

axillary clearance leaving the normal breast tissue after 

brief whole breast radiotherapy [10, 11]. In case of women 

who are diagnosed with stage 1 breast cancer, the breast 

conservation approach is effective and curative option. 

There are few side effects that are reported by patients 

during radiotherapy that includes erythema and muscle 

fatigue but the symptoms are gone once radiotherapy 

sessions are completed. In case of patients that opt for 

mastectomy had to go for a complicated and laborious 

breast reconstruction surgery in which breast re-implant is 

carried out after or during mastectomy. A complete 

session of radiotherapy after surgery is recommended and 

according to statistical analysis it was found that there was 

an increase in sur vival rate in patients that had 

radiotherapy performed after surgery as compared to 

patients that couldn't get radiotherapy after their surgery 

[12]. As per studies from 15 trials, that included 9422 

patients the results showed that risk of cancer 

reoccurrence was three times more in patients that skip 

radiotherapy sessions after surgery. The mortality rate for 

patients not going for radiotherapy is 8.6 more than the 

mortality rate of patients receiving radiotherapy [13]. 

Types of radiations used for the loco regional treatment 

of breast cancer

The concept of using radiotherapy for the treatment of 

breast cancer has remained equally important for 

oncologists throughout the years still research has been 

going on to make these radiotherapy sessions more and 

more convenient for the patients as it is important to make 

the radiation exposure duration as short as possible to 

avoid any side effects.

Accelerated partial breast irradiation (APBI)

In a traditional approach the concept of targeting whole 

breast tissue was used previously but now with the 

advances in science APBI offers the targeted therapy 

where use of radiotherapy to only the tumor bed area is 

carried out. The chance of reoccurrence is mostly present 

around the tumor bed so APBI can save the patient from un-

necessary exposure to the normal tissue. Especially in case 

of elderly patients where the surrounding organs like lungs, 

heart are already weak, much shorter radiation exposure 
 and targeted exposure can help them get better results[14, 

15]. APBI is normally given to patients with stage one breast 

cancer as they opt for breast conservation therapy, after 

surgery APBI can be used using a interstitial catheter 

afterloading procedure. In some cases, intracavitary 

brachytherapy or 3D external beam radiation therapy 

(EBRT) can also be used. The combination of breast 

conservation surgery an APBI can result in survival without 

having any other health related issues for other nearby 

organs. Recent �ndings have reported about incorporation 

of APBI into clinical usage. APBI should be used for patients 

with low risk of ductal carcinoma or in case of �rst stage of 

invasive ductal cancer which has prominent margins for 

the excision, and where the estrogen receptor positivity is 

clear [16]. 

Hypofractionation

Hypofractioned breast cancer radiation treatment is also 

under study; it consists of a heavy dose of radiation for a 

shorter period of time. As per study carried out to �nd that 

either 5 week or 3-week radiation schedule is more 

effective. Women undergoing breast conservation surgery 

and in patients whose resection margins are prominent, 
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this type of radiation procedure was used. As per study the 

risk of reoccurrence was 6.7% as compared to the 6.2% as 

found in case of hypofractionated regimen. A 10-year study 

result showed that an original trial consisted of 50.0 Gy of 

radiation in form of 25 fractions for 5 weeks where a dose of 

2.0 Gy was given to patients on daily basis [17]. As per 

radiology experts a larger dose given to patients on daily 

basis for a shorter time can prove to be more effective. In 

this procedure the larger doses of radiations are given to 

the patients for the very short duration of the time. This 

procedure can prove to be more effective and convenient 

for patients and less amount of resources will be used [18]. 

How to minimize cardiac toxicity after breast cancer 

radiotherapy?

Radiation therapy is a very popular approach used recently 

to treat breast cancer. However, the dose of radiations, the 

type of irradiation is differently used for different 

physicians. There are novel procedures and techniques 

used by physicians so that heart and lungs toxicity can be 

reduced. The key is to adapt the treatment procedure 

according to the state of the cancer. As per studies 

techniques like internal mammary chain radiotherapy 

should be carried out very carefully. The increased risk of 

heart failure and myocardial infraction are associated with 

the breast radiotherapy. The irradiation of normal tissue in 

the breast cancer radiotherapy there are relative residual 

risk of secondary effects in the patients. These affect the 

quality of life [19]. The patients can be placed in the prone 

position to reduce the radiation dose to the heart. Gating 

and breath hold technique can be used to minimize the 

cardiac toxicity. Advances in intensity modulated 

radiotherapies are also signi�cant as these uses the 

multiple beam angle to ensure that the affected areas get 

the maximum dose while minimize the dose to the normal 

structure i.e, heart [20]. 

IMRT, breathing adapted radiation therapy along with 

prone-positioning procedure is used to limit toxicity

Techniques like IMRT, breathing adapted radiation therapy 

are frequently used by physicians to deal with cardiac and 

skin toxicity after breast cancer radiation treatment. 

These procedures are effective as heart is close to the 

breast and in case of pendulous breasts. As the traditional 

approaches used for radiation therapy had no control over 

the dose given, intensity modulated radiation therapy 

(IMRT) proves to be effective technique and it limits the skin 

related toxicity as well. It uses advanced software 

programming to change the dose and intensity of the 

radiation, it leads to a more re�ned and homogenous 

distribution of dose. In the prone positioning technique, a 

customized breast board is made where patient lie prone 

with the breast in air so that it gets away from the chest wall 

[21]. 

Radiation therapy used for treatment of distant 

metastatic disease

Distant metastatic disease can be de�ned as breast cancer 

spread to other parts of the body like lungs, brain and 

bones. It is highly known as the major cause of cancer-

related deaths. The poorest prognosis is observed in case 

of distant metastatic disease. The mortality rates are 

reported to be account for the 36%-47% cases out of all 

tumor speci�c cases. The metastatic tumor development 

is highly effected by the distinct tumor features. The most 

commonly found distant metastatic disease is bone 

metastasis as 3% cases are reported it is followed by lung 

and liver cancer [22]. Conditions like spinal cord 

compression, ocular metastasis and leptomeningeal 

metastasis are commonly found. As per literature these 

conditions are effectively treated by radiation therapy. As 

per studies brain and spine metastasis is effectively 

treated by SRS (stereotactic radiosurgery) and SBRT 

(stereotactic body radiation therapy) techniques.

SBRT and SRS for the management of distant metastatic 

disease

The breast cancer is the genetic disease and it increase 

with the age. Because of the increase in the elder 

population it become di�cult to treat the patients 

diagnosed with the cancer. The risk of the breast cancer in 

the women of age more than 65 years is six times greater 

than the younger women. The more than the one-third of 

the cancer are reported in women of age 70 years or more. 

To treat the older women is even more di�cult as they are 

more vulnerable to the treatment related toxicities. In 

stereotactic radiation technique the main goal is to 

maximize the radiation precision by immobilizing the 

patient, localization of tumor and the targeting of beam to 

the speci�c part of the breast. In case of SRS the single 

heavy dose is given to patient in a single session, however, 

in SBRT technique low doses are given to the patient.  The 

use of SBRT for oligo metastatic disease is still under 

debate, however, maximum positive results are obtained in 

case patients suffering from stage 1 cancer with limited 

metastasis. The e�cacy of the SBRT is dependent on the 

abscopal effects [23]. The few formal evidences are 

reported but, still the SBRT is widely using for the 

treatment. It is majorly use for the oligometastases appear 

consensual treatment in the elder patients. SBRT is 

associated with the 13-month improvement. When 

comparing to the conventional radiotherapies the delayed 

side effects are associated with the SBRT. No and very few 

acute complications are associated with the SBRT [24].

Combination of Radiation therapy with neo-adjuvant 

chemotherapy

For the treatment of the locally advanced breast cancer the 

neoadjuvant chemotherapy are highly suggested. Triple 
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negative breast cancer is treated by neoadjuvant 

chemotherapy. In this type of cancer maximum receptors 

i.e Human epidermal growth factor receptor 2 and 

progesterone receptor are negative.

P o l y  A D P - r i b o s e  p o l y m e r a s e  I n h i b i t o r  w i t h 

Chemotherapy

The combination of Poly ADP-ribose polymerase Inhibitor 

with chemotherapy show the potential synergism. 

However the reason behind the limited use of this 

combination is the reported PARPi toxicity. The results and 

outcomes were analyzed and evaluated. This therapy was 

observed to improve the response rate and quality of the 

life. The PARPi can be used as an alternative to the platinum 

based neoadjuvant regimen.

Immune-check point inhibitor with chemotherapy 

The immune-check point inhibitor (ICI) have the evident 

anticancer activity. The patients diagnosed with the breast 

cancer can derive bene�ts from this therapy. The 

chemotherapy and ICI are proved to effective in the 

treatment of the metastatic breast cancer. Neoadjuvant 

ICI are associated with the higher outcomes [25].
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Figure 1 : Summary

Breast cancer development is a multi-step process. 

Multiple cells are involve in the development of breast 

cancer. Radiation therapy is the mainstay of the breast 

cancer. Radiation therapy is effectively used for the 

treatment and management of loco regionally advanced 

and distant metastatic disease. There is research going on 

to �nd most appropriate technique in which convenient 

and protected procedure is used for patients to avoid any 

side effects. Neoadjuvant chemotherapies are used to 

minimize the cytotoxicity. New and advanced techniques 

are used to limit radiation related toxicity.
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