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Safety Considerations in 
Cancer Rehabilitation  
  Lou James (MNZM) PINC & STEEL Founder 

Introduction  

•  Each disease treatment modality may individually or 
collectively introduce risk for a host of potential safety 
issues 

•  A complex array of bio-psychosocial factors also 
affect and amplify risk:  
- pre-existing comorbidities 
-  multiple medications and 
- other lifestyle factors 
 

•   Early identification and management of emerging 
adverse events may affect morbidity and survival   

Safety considerations after surgery  

•  Be aware of postsurgical precautions & contraindications 
regarding movement and activity restrictions to develop a rehab 
plan that: 
- facilitates tissue healing  
- prevents restrictions in function and 
- optimises functional status  

•  These precautions should be: 
- balanced with evidence-based mobilisation  
- postoperative activity recommendations and 
-  informed by surgical precautions and guidance  

Safety considerations after surgery 
references  

•  Mobility and exercise participation in the acute 
postoperative stage of treatment may: 
- reduce the risk of adverse events [1,2] 
- affect overall length of stay [3] 
- reduce readmissions and complications in 

various cancer populations [1,4] 
 

                                      Common Chemotherapy agents and side effects - 1                                                   [ref 61] 

 
Drug Category Drug Brand Name Side Effects 

 

Alkylating agents Cyclophosphamide, Busulfan, Ifosfamide, 
Thiotepa, Carmustine, Melphalan, 
Dacarbazine 

Congestive heart failure, Pulmonary fibrosis, 
Shortness of breath, Dyspnea on exertion, Dizziness, 
joint pain, anemia, renal failure 

Anthracyclines  Danorubicin, Doxorubicin (Adriamycin), 
Epirubicin, Bleomycin 

Cardiotoxicity, left ventricular dysfunction, 
congestive heart failure, cardiomyopathy 

Antiandrogens Flutamide (Eulexin) , Nilutamide 
 

Muscle wasting, osteoporosis, Erectile dysfunction  
 

Antimetabolites  5-Fluorouracil, Xeloda, Gemcitabine, 
Fludarabine, Methotrexate 

Anemia, shortness of breath, skin rash/ dermatitis   

Aromatase Inhibitors Letroxole (Femara), Anastrozole 
(Arimidex), Exemestne (Aromasin) 

Joint arthralgias, osteopenia/osteoporosis,  hot 
flushes, weight gain, mood fluctuations 

Cytoskeletal Disruptors (taxanes)  Paclitaxel (Taxol), Docetaxel (Taxotere) 
Abraxane 

Peripheral neuropathy, cytopenia (reduction in 
mature blood cells), Acute myocardial infarction 

Gonadotropin – releasing hormone 
agonist 

GNRH- A  (Celrorelix) Osteoporosis, weight gain, heart failure, heart 
disease 

Luteinizing hormone agonist  Goserelin (Zoladex), Leuprolide (Lupron), 
Triptorelin (Trelstar) 

Bone pain, sexual dysfunction, anemia, cognitive 
dysfunction 
 

                           Common Chemotherapy agents and side effects – 2                                            [ref 61] 
 

Drug Category Drug Brand Name Side Effects 

Kinase inhibitors  Erlotinib (Tarceva) , Lapatinib (Tykerb), 
Imantinib, Gefinitib 

Acute Myocardial infarction, stroke, DVT/PE, 
Interstitial lung disease, Bradycardia  
 

Monoclonal antibodies  Alemtuzumab (Campath), Trastuzumab 
(Herceptin) 

Cytopenia, Pulmonary inflammation, congestive 
heart failure, hypertension, reduced wound healing, 
skin rash  
 

Platinum-based agents  Carboplatin, Cisplatin, Oxaliplatin Neurotoxicity, Ototoxicity 
 

Retinoids  Tretinoin, Alitretinoin  Increased intracranial pressure, DVT / PE  
 

Selective estrogen receptor modifiers  Tamoxifen (Nolvadex), Raloxifene (Evista) Hot flushes, weight gain, Cognitive and memory 
dysfunction, DVT / PE, Stroke  
 

Topoisomerase Inhibitors Irinotecan (camptosar), Topotecan 
(Hycamtin),  
 

Cytopenia, Severe diarrhea and dehydration, 
 
 

Vinca alkaloids  Vincristine, Vinblastine  Peripheral neuropathy, Dyspnea, hypertension, 
angina, Acute myocardial infarction 
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Myelosuppression 
 

•  Myelosuppression = decrease in the ability of the bone marrow 
to produce blood cells 

•  A common side effect associated with nearly all chemotherapy 
&  immunosuppressive agents  

•  Can result in decreased production of: 
- Red blood cells,  White blood cells and platelets  

•  Increases the increase risk of infection, compromise metabolic 
function and alters physiological responses to exercise in 
severe circumstances 

          General rehabilitation considerations in the context of hematological compromise            [61] 

 

Blood count  Rehabilitation Considerations  
 
 
 

White blood cells  •  > 11,000 – symptom-based approach, monitor for fever 

•  < 4,000  - symptom-based approach, monitor for fever 

•  < 1500 – (Neutropenia): symptom-based approach, neutropenic precautions based on 
facility guidelines 

Platelets •  < 150,000 cells (thrombocytopenia): symptom-based approach, monitor tolerance to 
activity 

•  > 50,000 cells  : progressive exercise as tolerated, aerobic, and resistive with monitoring for 
symptoms associated with bleeding 

•  > 30,000 cells: active range of motion exercises, moderate exercise, aquatic therapy based 
on immune status  

•  > 20,000 cells: light exercise, walking, activities of daily living without strenuous effort; 
assess risk and implement safety plan for falls prevention 

•  < 20,000 cells:  Understand transfusion status  or plan of care, walking, light activiites of 
daily living, system monitoring, precaution for falls 

Hemoglobin  Reference values:  Male = 14 – 17.4   Female = 12 – 16 g/dL 

•  < 11 g/dL (anemia): Symptom limited, monitoring self-perceived exertion 

•  < 8 g/dL  (severe anemia): short periods of intervention, symptom-limited, energy 
conservation education, blood transfusion maybe indicated 

Typically occus 3 – 7 days after adminstration of chemotherapy 

•  Neutropenia predisposes patients to infection 

•  Primary sites of infection are - GI tract, sinuses, lungs & skin  

•  Cancer rehab physios should practice good hand hygiene  

•  Special consideration to individuals feeling sick, dizzy or extreme 
fatigue 

•  Reduce exposure to potential risks found in public therapy spaces 

•  Neutropenic infections are a major cause of morbidity & mortality 

•  Closely monitor at-risk patients for early signs and symptoms of 
infection so medical management can be quickly utilised 

Chemotherapy induced neutropenia 

Deficiency 
Type  

Of  
White 
Blood  
Cells 
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•  < 1500 – (Neutropenia): symptom-based approach, neutropenic precautions based on 
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•  A low level of platelets can result – bruising & heavy bleeding  

•  Platelet counts <20,000 cells - increased risk & need special 
consideration for rehab  

•  Generally activity - restricted to walking & ADLs 
- Light exercise may be possible with close symptom 

monitoring  
- maintain blood pressures below 170/100  
- Screen patient for symptoms of bleeding, bruising & 

bleeding around the gums.    

•  Those with counts > 30,000 cells can engage in moderate 
exercise &  light resistive exericse within tolerance 

Deficiency 
Of 

Platelets 

Anemia  
 

•  Worsening anemia reduces exercise tolerance & endurance 
=symptoms of fatigue, dizziness, weakness, rapid heart rate, 
shortness of breath  

•  Caution when prescribing: 
- progressive resistive & moderate  to high intensity aerobic 

exercise in individuals with severe anemia (hemoglobin  <8 ) 

•  Low intensity exercise may promote improvements in blood 
counts  

•  Monitor functional & exertional status + patient symptoms : 
chest pain, lightheadedness and inappropriate shortness of 
breath   

Deficiency 
Of 

Red  
Blood 
Cells 
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 Bone marrow transplants 

•  Transplant patients normally have high-dose chemo first with 
concurrent radiation   

•  Patients are cytopenic at the time of transplantation & remain so 
for weeks  

•  Increased risk of neurotoxicities affecting pheripheral nerve 
function, myopathy due to chronic corticosteriod use, 
prolonged immobility, nutrition deficiencies & cognitive 
dysfunction   

•  Research suggests exercise not only determines better 
performance at discharge in this population, but a shorter 
duration of anemia, neutropenia, thrombocytopenia & length of 
hospitalisation  [5,6] 

Deficiency 
Of 

Red  
Blood 
Cells 

 Cardiopulmonary Toxicity 1 
 

•  Chemotherapy, immunotherapy drugs + radiation therapy to the chest 
wall =  can affect cardiac &  pulmonary function,  during and after 
cancer treatments 
-  Anthracyclines can have a significant &  irreversible impact on cardiac 

function 

-  Cardiac changes typically manifest clinically at least 6 - 12 months after 
radiation 

-  Impact on cardiac function can be identified 20 years after  completion of 
radiation therapy, affecting long-term morbidity &function 

•  Low intensity exercise, during chemotherapy cycles, maybe 
protective against chemo drug  induced cardiotoxicity [7] 

•  Consider dose scheduling, prior cardiac comorbidities & shortness 
of breath when prescribing exercise to this population 

 Cardiopulmonary Toxicity 2 
 

•  Awareness of risk for reduced tolerance to exercise & altered 
physiological responses to rehab 

•  Monitoring during rehab should include: 
- a focus on patient self-report of tolerance to exercise via 

the Borg Scale or another index 

•  Observation for symptoms that may indicate undetected 
cardiac dysfunction or exercise that is too vigorous for someone 
with known heart disease include: 
- excessive fatigue, sweating, or pallor changes with exercise 

or activity and severe shortness of breath 

 Neurotoxicity 1  
 

•  Taxane-based and Platinum-based chemotherapeutic agents  

•  Neuropathic changes are typically progressive with additional 
chemotherapy cycles 

•  Progression of sensory changes presents in stocking/glove pattern 

•  Severe cases, motor disturbance  - primarily in the lower extremities 

•  Symptoms tend to abate after the completion of chemo 

•  Persistent impact on sensation and proprioception does occur and 
shown to have a negative impact on: 
-   balance, gait, and mobility even more than 5 years after the 

completion of treatment [10] 

 Neurotoxicity 2  
 

•  Fall risk is 2-3 x greater in individuals with a history of receiving 
neurotoxic chemotherapeutic agents  [11] 

•  Rehabilitation implications: 
- Assessment of sensation, strength, and balance and continued 

screening for changes over time, and observation of gait deviation 
 
-   Safety considerations for patients with balance deficits, to 

enhance gait, stability and improve function should be applied 

- Providing assistive devices may be required to maintain patient 
safety with severe neuropathy with motor changes [12 -14] 

 Lymphoedema  
 

•  Several studies show exercise does not exacerbate lymphoedema or 
have a significant impact on worsening symptoms [15-18] 

•  Early use of compression therapy in the presence of early, subclinical 
lymphedema is safe & effective   

•  Individuals with lymphedema should be advised to exercise with some 
form of compression on their limbs to prevent fluid accumulation  

•  Any signs of redness, pain, or new onset or exacerbation of swelling 
should be referred for more extensive medical management  

•  For individuals with  lymph nodes removed =  astute observation of 
any changes in the limb that indicate an emerging infection should be 
addressed  
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Frailty 
 

Characterised by: 
-  reduced physiological capacity 
- weight loss 
-   weakness  
-  slow walking speed 
-  self-reported exhaustion and  
-  low physical activity  

•  Optimising nutrition and muscle mass may delay frailty  

•  Studies on exercise interventions in frail institutionalized adults, 
balance and functional training were shown to be effective in 
improving functional performance, activities of daily living, and 
quality of life [19 – 24] 

 

Osteoporosis and Secondary Bone 
Loss 1 

•  Most common in hormonally driven breast & prostate cancer 

•  Modify rehab interventions to optimise safety 

•  Weight-bearing exercise may have  protective effect in reducing 
bone density depletion during hormonal therapy 

•  Bone metastases occur prevalently in breast, lung & prostate 
cancers 

•  Bone lesions often result in pain, spinal cord compression, 
fracture, and hypercalcemia reducing quality of life & limiting 
functional mobility [25 -29]  

Osteoporosis and Secondary Bone 
Loss 2 

•  Metastatic lesions  (long bones & spine) present greatest risk of 
pathologic fractures 

•  Functional pain = the single best predictor of pathological 
fracture 

•  Rehabilitation indicated with bone metastases to: 
- maintain function & promote safety & fracture prevention with 

ADLs 
-  fall prevention strategies & education for safety with activities 

that require lifting and carrying heavy objects [30 – 34] 

                          General Safety measures for bone metastasis                        [ref 61] 

•  No manual muscle testing in affected limb 

•  No progressive resistive exercises in affected limb Monitor for increasing functional pain  

•  Offloading weight bearing through the affected limb with an assistive device 
 

•  Avoid excessive spinal flexion, extension, and rotation; clarify need for bracing 
 

•  Monitor for increasing functional pain  

 

Advanced Cancers 1 

•  Functional impairments  prevalent in patients with advanced 
cancer & can lead to: 
- disability 
-  increased caretaker dependency and  
- psychological distress  

•  Often have a range of comorbid conditions, multiple 
medications considerations, &  impact functioning, & require a 
more complex rehabilitative prescription 

•  Exercise without appropriate protein & energy balance, may 
pose a risk for further functional decline in people with cachexia  
[35-38] 

Advanced Cancers 2 

•  Central & peripheral neural structures may be affected by a primary or 
metastatic tumor as well chemotherapy 

•  Neurological changes may be the first presenting sign of metastatic 
disease  

•  Neurological symptoms- often consistent with spinal level or central 
location of the lesion 

•  Patients may present with cognitive changes, memory loss, 
personality changes, altered mental status, speech and word finding 
complications, as well as sensory or motor dysfunction 

•  Caregiver education important - patients may have altered safety 
judgment, reduced reflexive reactions, poor visual acuity & word-
finding issues that make functioning independently difficult [39,40] 
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Exercise prescription 
Unique considerations are necessary based on the type of 
cancer &  body structures affected by cancer treatment 
 

•  Breast cancer:    35%-58% of breast cancer survivors report persistent 
shoulder and arm pain - important to minimise the risk of msk injuries 
and have awareness of cardiac compromise  

•  Prostate cancer:    Aerobic &  resistive exercise lessen the impact of 
ADT  

•  Lung cancer:     Moderate intensity exercise in controlled clinical 
settings, respiration should be closely monitored, self-limited by the 
patient  

•  Gynecological cancer:    Lower-extremity monitoring for 
lymphoedema  (inguinal lymph node dissection and/or radiation 
therapy ) 

•  Leukemia:  Exercise may be limited by infection & thromboembolic 
disease. Aerobic and strength- training exercises are safe after stem 
cell transplant; however, exercises should be less intense and 
progressed slowly [41-53] 

What impact does exercise have on 
treatment-related side effects? 
 

Preservation or 
improvements 

Reductions 

•  Muscle mass, strength, power 
•  Symptoms and side-effects 

reported 

•  Cardiovascular fitness      nausea, fatigue, pain  

•  Physical function  •  Intensity of symptoms reported 

•  Physical activity levels •  Duration of hospitalisation 

•  Range of motion 
•  Psychological and emotional 

stress 

•  Immune function •  Depression and anxiety 

•  Chemotherapy completion 
rates 

•  Deconditioning 

•  Body image, self esteem and 
mood 

Hayes S, et al. (2009). J Sci Med Sport;12:428-34 ; 
Schmitz KH, et al. (2005). Cancer Epi & Biomarkers; 14:1588-95 

What impact does 
exercise have on 

treatment-related 
side effects? 

Recommended Physcial activity levels – 
  
Needs to be:  Individually tailored and progressed  

150 minutes per week 

 of moderate intensity  
AEROBIC exercise 

2 – 3 sessions per week 

RESISTANCE exercise  

Physical Modalities in Patients with Cancer 
 

When patients have a history of cancer  
•  Only do joint mobilisation or manuipulation over areas proven cancer free with recent imaging 

•  Recent unexplained weight loss or fatigue are red flags  

•  Soft tissue work  
–  If no cancer in the underlying skin or myofascia 
–  If adequate skin integrity 
–  Caution over previously irradiated skin 
–  Caution with pressure (bleeding, fracture, etc..) 

What’s NOT OK  

•  Ultrasound directly over a known cancer 

•  Electricial stimulation over a known cancer 

•  Joint mobilisation/manipulation without imaging 

•  Soft tissue work in the area of current radiation 

•  Ultrasound over a previously irradiated area  

Modality indications, precautions, and contraindications for cancer survivors  1 
[ref 61] 

Modality Indication  Precaution  Contraindication  

Heat Pain relief, muscle relaxation, 
tissue extensibility  

Impaired lymphatic drainage, 
scar tissue, open wounds or 
tissue fragility  

Unmanaged tumor/active disease,  
Peripheral vascular disease 
Severely impaired sensation 
Irradiated tissue 
 

Ultrasound  Tissue extensibility , Inflammation 
management 
 

Impaired sensation, open 
wounds or skin fragility  

Individuals with unmanaged tumor 
or active disease 

Cryotherapy  Pain relief, acute management of 
inflammation, hair loss 
management  

Open wounds or skin fragility  Ischemic tissue, peripheral 
vascular disease, raynaud 
syndrome 

TENS Sensory pain management, scar 
desensitisation  

Tissue lacking physical 
sensation 
 

Unmanaged tumor / active 
disease, over pacemaker, open 
wounds 

Functional 
electrical 
stimulation  

Restoration of muscle firing when 
nerve conduction is intact (eg 
ambulation, limb function, 
swallowing, pelvic floor retraining 
 

Poor skin condition or 
indurated tissue  

Unmanaged tumor / active 
disease 

Modality indications, precautions, and contraindications for cancer survivors 2  
[ref 61] 

Modality Indication  Precaution  Contraindication  

Low level light laser Oral mucositis, scar tissue 
extensibility, lymphoedema 

Open wounds or skin fragility  Acute radiation dermatitis, 
unmanaged tumor or active 
disease 
 
 

Manual therapy  Pain relief, tissue extensibility, joint 
mobility , soft tissue and radiation 
fibrosis management , lymphatic 
stimulation  

Impaired sensation,  
dysvascular tissue, open 
wounds or skin fragility  

Acute radiation dermatitis, 
Individuals with unmanaged tumor 
or active disease, bone fragility 
due to metastasis or osteoporosis 
 
 

Spinal 
manuipulation  

Spinal mobility and alignment, pain 
relief 

Open wounds or skin fragility  Bone fragility due to metasis or 
osteoporosis, radiculopathy, 
spinal stenosis, myelopathy, spinal 
cord compromise from tumor or 
lesion  
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Spinal Cord compression – oncologic 
emergency  

•  Presenting Symptoms 
–   Localised back pain, primarily in thoracic region   
–  Thoracic pain escalating with lying supine at 

night, with increased thoracic pressure during 
sneezing, coughing, or straining 
Muscle weakness below the area of spinal 
involvement  

•  Rehabilitation Implications 
–  Worsening pain in supine position helps to 

differentiate SCC from other forms of 
mechanical back pain  

–  Pain is the most frequent presenting symptom  
–  Identification of SCC before onset of motor or 

sensory loss improves outcomes 
–  Pain assessment should be routine during 

rehab interactions with assessment of muscle 
strength & sensory changes 
  

Summary  

•  Cancer Rehabilitation provides so many benefits to 
people affected by cancer 

•  There are numerous important rehab considerations 
that are unique to this population 

•  Cancer treatments & protocols are constantly 
advancing therefore,  cancer rehab physios need to 
keep up to date to ensure the safety of the patients 
they treat  
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