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Introduction
• Breast cancer is second leading 

cause of cancer death in woman, 

however decline in cancer mortality 

given early screening techniques

• 3 million women living with history 

of breast cancer alone (41% of all 

female cancer survivors)

• Survivorship and long term effects 

of primary therapy become more 

important, including survivors with 

metastatic disease

• ~63% of survivors will receive at 

least one course of radiotherapy 

(RT), curative or palliative



Introduction:  Living with metastatic breast cancer



Overview

• Historical Context

• Why does RT cause side effects (SEs)?

• Coping/Preventing/decreasing SEs

• Site-specific SEs

• Breast and Chest

• Cardiac Toxicities

• Lung Toxicities

• Rib Fracture

• Fibrosis

• Cosmesis

• Nerve/Plexopathy

• Lymphedema
• [Brain]

• [Head and Neck]

• [Stomach and Abdomen]

• [Pelvis]

• Secondary Malignancies



Historical Perspective

▪ 1895 Wilhelm Rontgen discovered X-Rays 

▪ 1896 Emil Grubbe treated a patient with 

inoperable breast cancer

▪ 1920s radium was used following BCS which 

produced survival equivalent to radical 

mastectomy

▪ 1960s: Linear accelerators and cobalt beams 

introduced, but RT still imprecise 

▪ 1980s: 2D plans were common to treat breast 

with plain X-ray verification films

▪ 1980s-1990s: 3D conformal therapy

▪ 2000s: Increased popularity of IMRT



Radiation Therapy

▪ High energy X-rays or protons are used

▪ Works by damaging DNA of cancer cells 

by ionizing the atoms that make up DNA 

chain (indirect and direct tissue damage)

▪ Both malignant and normal cells are 

subject to ionizing effects: normal cells 

have better repair mechanisms

▪ Normal tissues do have limits on dose of 

radiation that they can safely withstand

▪ Concept of therapeutic ratio: maximum 

killing of cancer cells with sparing of 

normal cells



Patient Case
▪ XX is a 49 year old pre-menopausal woman. Tenderness in R UOQ breast

▪ 6/23/21: R diagnostic mammo. Large area of asymmetry within R UOQ. Prominent 

abnormal appearing LN in right axilla.  US shows dense parenchyma (no clearly defined 

mass) between 8-10:00 and abnormal LN in axillary tail

▪ Biopsy showed DCIS, NG2, cribriform and micropapillary types with central necrosis and 

regressive changes. LN negative

▪ 6/28/2021: Bilateral breast MRI: 9.6 x 7.4 x 3.5 cm non-mass enhancement (entire lateral R 

breast) and several additional areas of scattered foci. 1.8 x 1.5 cm right axillary lymph node

▪ 7/8/21: Genetic counseling. Invitae panel negative.



Patient Case (cont)

▪ 8/17/21: Bilateral skin sparing mastectomy with tissue expander placement. 

Pathology showed IDC (5.5 cm), G3, extensive LVI, punctate necrosis, no 

PNI, ER+/PR-/HER2+/Ki67 70%, DCIS at least 14.5 cm, ⅘ LN + for 

macrometastasis, margins negative (0.15 cm away from closest anterior 

margin) (pT3pN2cM0). 

▪ 9/21 - 1/22: Chemotherapy (6 cycles of carboplatin, docetaxel, 

pertuzumab/trastuzumab). Then continue on pertuzumab/trastuzumab

▪ 2/08/22: Right AxLND and exchange TE to implants. 0/13 LN +

▪ 3/2022: Commenced letrozole and leuprolide 

▪ 4/19/2022: Patient commenced adjuvant 

▪ Post-mastectomy radiation therapy to the 

▪ RIGHT chest wall, reconstructed breasts 

▪ and regional nodes



Radiation Therapy Consent Form



Coping/Preventing/Decreasing SEs:  5 Tips

1. Get enough sleep during RT

2. Treat skin exposed to radiation with TLC

3. Maintain a well-balanced diet

4. Commit to physical activity

5. Get the support you need



Cardiac Toxicities
• Injury can occur to any component (pericardium, myocardium, valves, 

arteries, capillaries)
• Arises from damage to blood vessels due to ROS that disrupt DNA strands; 

increased risk with increased dose (no minimum “safe” dose)
• Secondary inflammatory changes then lead to fibrosis
• Cardiovascular toxicities include coronary artery disease (CAD), valvular 

disease, chronic pericardial disease, arrhythmias, cardiomyopathy, carotid 
artery stenosis

Consider risks of 

concomitant 

administration of 

cardiotoxic agents 

(trastuzumab, 

anthracyclines)



Management and Preventative Techniques

• Standard of care management with considerations (e.g. CABG 
difficult with fibrotic vessels), oral medications for heart failure, 
pacemaker/defibrillator for dysrhythmias 

• Improved radiation therapy techniques including 3D Conformal 
technique, Intensity Modulated Radiation Therapy (IMRT). 
Tangential irradiation is widely adopted

• Some patients are eligible for partial breast irradiation
• Special attention to patient anatomy: care for LAD, mean heart 

dose, especially for left sided breast cancers, post-mastectomy 
radiation therapy/chest wall radiation

• Deep Inspiration Breath Hold (DIBH) in supine position

• Prone position

• Cardio-Oncologist



Radiation Induced Lung Injury (RILI)

• Includes Radiation Pneumonitis, Radiation Fibrosis

• Inflammation of lung caused by radiation therapy. Occurs 6 - 24 weeks 
after treatment. Fibrosis occurs at least 6 months after

• Chronic pneumonitis can lead to permanent scarring (fibrosis)
• Incidence from 1980 - 1995 varies from 0 - 14%
• Additional related factors: amount of lung irradiated, addition of 

supraclavicular field, prior exposure to chemotherapy, concurrent 
tamoxifen, smoking habits

• Symptoms: Fever, cough, SOB, chest pain, sputum production, fever, 
malaise, weight loss

• Radiation Recall Pneumonitis (RRP): Radiation-related lung damage 
manifesting as acute inflammatory lymphocyte infiltration (certain 
antineoplastic agents known that can occur: doxorubicin, erlotinib, 
etoposide, gemcitabine, paclitaxel, pemetrexed, everolimus)



Pathophysiology 
5 Phases

• Immediate: Hours to days. Asymptomatic.
• Latent phase: Secretions accumulate
• Acute exudative Phase: Radiation pneumonitis (3-12 weeks most 

commonly).
• Intermediate phase: Resolution of alveolar exudate, dissolution of hyaline 

membranes, collagen deposition by fibroblasts, interstitial thickening

• Fibrosis: As early as 6 months after RT. Can progress over years. 



Radiation Induced Lung Injury (cont)

• Diagnostics: Lab exams, PFTs, 
sputum culture/swabs, CXR, CT 
Scan

• Differential may be wide

• COVID-19 may also affect lung 
findings due to overlapping 
clinical and radiological features 
(interstitial PNA from COVID19, 
high fever can occur in severe 
lung RP)



Management and Prevention

• Supportive Care: Decongestants, cough suppressants, 
bronchodilators, corticosteroids, oxygen therapy

• When planning/calculating: Special attention to volume of lung 
irradiated (V20 especially) as well as Mean Lung Dose (MLD)

• Special attention to concurrent meds (e.g. taxanes)
• Positioning with radiation therapy, techniques such as DIBH



Prone Positioning



Deep Inspiration Breath Hold



True Image-Guidance:  C-Rad System



True Image-Guidance:  C-Rad System



True Image-Guidance:  C-Rad System



Radiation Induced Rib Fracture

▪ Rare (incidence reported between 0.1-5%)

▪ Radiation weakens bony matrix

▪ May occur spontaneously

▪ Incidence increased with higher RT (>50 Gy), 

increased risk with aromatase inhibitors

▪ Management/Prevention: Supportive care 

unless risk for osteoradionecrosis

▪ Prevention: Vitamin D 

supplementation/regular DEXA scans when 

also taking endocrine therapy (aromatase 

inhibitors)



Breast Fibrosis • Radiation Fibrosis: Describes pathologic fibrotic 
tissue sclerosis in response to radiation 
exposure

• Radiation Fibrosis Syndrome (RFS): Describes 
clinical manifestations of progressive fibrotic 
tissue sclerosis as a result

• Biological Effects of Radiation: vascular 
endothelial dysfunction, inflammation, fibrin 
formation

• Phases: 
▪ Prefibrotic phase
▪ Organized fibrosis phase
▪ Late fibrotic phase

• Skin thickening can occur in about ⅓ of patients
• Moderate to severe fibrosis <5% of patients
• Risks: Breast reconstruction surgery after 

mastectomy, radiation
• Prophylaxis: Pentoxifylline (TID for 6 months) 

and Vitamin E

• Treatment: PT, NSAIDs, hyperbaric oxygen



Breast Cosmesis and Side Effects

• Associated surgical factors
• Radiation effects with De la Rochefordiere et al 

(1992): Use of >2 fields, boost given with 
interstitial brachytherapy, boost dose of > 18 Gy, 
breast dose >50 Gy associated with poorer 
cosmetic outcomes

• Patients may have discomfort in irradiated area

• Mobility changes

• Thinning of skin

• Recurrent skin infections, seromas, soft tissue 
necrosis

• Swelling (associated with lymphedema)

• Shrinking (associated with contracture, fibrosis)



Reconstructed Breast Complications

• Most common: seromas, fat necrosis, chronic pain, and recurrent skin 

infections (cellulitis)

• Dependent on type of surgery, implant, flap, use of fat grafting, breast size 

(implant-based), bilateral surgery, and prior abdominal surgery

• Complex tissue changes induced by radiation include scar formation at the 

implant/tissue interface, capsular contracture, malposition, distortion, and 

impaired skin healing that can lead to incisional dehiscence.

• Other complications associated with implant reconstruction include implant 

rupture or extrusion, and implant malpositioning.

• Prior RT leads to first stage reconstruction issues and infection. PMRT had 

low stage I issues but higher second stage issues 



Management and Prevention

 Can consider Pentoxifylline, Vitamin E

 Massaging tissue (especially Louis-Paul Guitary) 

 Theoretical benefits of hyperbaric oxygen

 Plastic surgery is evaluating montelukast (Singulair), 

zafirlukast for capsular contracture 



Telangiectasias (very uncommon)

▪ Small dilated blood vessels close to 

skin’s surface (“spider veins”)

▪ Due to damage to microvascular 

endothelial cells and basement 

membrane

▪ Risk factors: increased RT dose, 

severe acute injury (e.g. moist 

desquamation), age, smoking, 

comorbidities

▪ Can treat with ablation

Extreme cases



Nerve Injury (rare)

▪ Associated with Radiation Fibrosis 

Syndrome

▪ Brachial Plexopathy (rare) - paresthesias

or weakness in arm or hand

▪ Median time to development is 10 

months

▪ Can be caused by radiation to 

supraclavicular/axillary apex field

▪ Risk increases with dose > 50 Gy, 

concomitant chemo, high daily dose

▪ Management: Symptomatic 

management

▪ Medications for chronic/neuropathic pain 

(gabapentinoids, glucocorticoids, TCAs)



Lymphedema
▪ Etiology: Interstitial collection of protein-rich fluid due to the disruption of 

lymphatic flow that can lead to subsequent inflammation, adipose tissue 
hypertrophy, and fibrosis

▪ Risk factors: Higher BMI, increased invasive surgery (ALND, contralateral 
prophylactic mastectomy), surgery and radiation, increased area of radiation 

▪ Symptoms: Pain, heaviness, tightness, decreased ROM, skin changes



Management and Prevention

▪ OT/PT referral for lymphedema risk 

reduction exercises 

▪ Weight loss, exercise

▪ Sentinel lymph node biopsy over axillary 
lymph node dissection greatly reduces the 
risk

▪ No medical procedures on affected limb, 
extreme temperatures

▪ Using appropriate compression garments

▪ Surgical or medical (not commonly used): 

abx (infection), autologous lymph vessel 

transplant, lymphatic-venous shunts, 

liposuction, surgical removal



Secondary Cancers (rare)

▪ Increased risk with younger age

▪ Soft tissue sarcoma (rare) - after latency 

period of 5-8 years (incidence is 4.6 

cases/million women)

▪ Treatment is best with surgery

▪ Consideration of radiation

▪ Stewart-Treves syndrome

▪ Lung cancers, Esophageal cancers (rare) –

associated with irradiation in IMN and SC 

fossa

▪ Can also have more 

sensitivity/predisposition to skin cancers 

(squamous cell, basal cell)



Patient Case

▪ We recommended OT/PT for ROM exercises and lymphedema 

prevention. Patient also enrolled in ReNEW program

▪ We recommended supine position with DIBH to minimize lung and heart 

toxicities/internal structures

▪ Did not radiate/avoided dissected axilla 

▪ We recommended Pentoxifylline/Vitamin E as a 6 month trial after 

radiation therapy is over



Integrative Oncology & Wellness Center
Living with a Diagnosis:  Prehab, Active, Rehab, Maintain



Thank You!


