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A Case Study”
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“A Rare Cause of Dorsoradial Wrist Pain”

Prasanth Bobby Katta, JD, DO, Physical Medicine & Rehab
“Paradoxical Effect of Baclofen in Cerebral Palsy Patient”

Andrew Savoie, DO, Physical Medicine & Rehabilitation
“Retrospective Review of Rehabilitation Patients who Required
Blood Transfusions Following Admission to Acute Rehabilitation:
A Quality Improvement Project”

BREAK

Todd Hollen, DO, Physical Medicine & Rehabilitation
“Reduction of Urinalysis Time from Order Initiation to Results”

Raechel Percy, DO, Physical Medicine & Rehabilitation
“Prevention and Treatment of Friction Blisters: A Qualitative
Systematic Review”

Walter Wofford, MD, Physical Medicine & Rehabilitation
“Hallucinations Induced by Oral Baclofen Taper Following
Intrathecal Pump Placement”

Namrata Raut, MD, Physical Medicine & Rehabilitation
“Functional Improvement in Spinal Abscess Patients with
Substance Abuse History”
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Buffet Lunch (CL2)
Poster Presentations (CL1)

Vinod Muniswamy, MD, MPH, Physical Medicine & Rehabilitation
“Modulating Neuropathic Pain with Transcranial Direct Current
Stimulation: Preliminary Findings from an Ongoing Study”

Vittal R. Nagar, MD, PhDc, Physical Medicine & Rehabilitation
“The Influence of Phantom Limb Pain on Functional Improvement
in Lower Limb Amputation Patients During Acute Inpatient
Rehabilitation”
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“A Retrospective Review of Rehabilitation Patients with Stroke who
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Anne Fleischer, PhD, OT/L, CLT-LANA
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“Exploratory Study of Breast Cancer Survivors’ Lived Experience:
Activity Engagement During and after Breast Cancer Treatment”
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“FTY720 Reduces Neuropathic Pain Behaviors in a Mouse Model
of Multiple Sclerosis by a Sphingosine-1 Phosphate Receptor
1-Dependent Inhibition of Central Sensitization in the Dorsal Horn”

Clay Guynn, DO, Physical Medicine & Rehabilitation
“A Rare Cause of Dorsoradial Wrist Pain”

Namrata Raut, MBBS, Physical Medicine & Rehabilitation
“Ulnar Neuropathy at the Elbow (UNE): Contribution of
Ultrasonographic Examination when Electrodiagnostic
Studies are Limited by the Presence of Polyneuropathy”

Vinod Muniswamy, MD, MPH, Physical Medicine & Rehabilitation
“Non-invasive Brain Stimulation Paired with Locomotor Training
Improves Strength after Motor Complete Spinal Cord Injury”

Vittal R. Nagar, MD, PhDc, Physical Medicine & Rehabilitation
“Opioid Use in Chronic Pain Patients with Chronic Kidney
Disease — A Systematic Review”
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Factor V Leiden in Young Adult Male with Ischemic Stroke: A Case Study

Presenter:
Amy Hiller, DO*

Collaborators:
Suneetha Madhu, MD?, Erika Erlandson, MD*

Departmental Affiliations:
'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
University of Kentucky

Abstract Text:

Introduction: Factor V Leiden mutation is found in 5.2% of Caucasian population. It is a known risk
factor for venous thrombosis, nearly 10-26 % of venous thrombo-embolism patients have underlying
factor V Leiden mutation. There is a weak association between arterial thrombosis and factor V
Leiden mutation especially in patients with premature myocardial infarction. Studies suggest there is a
highly increased risk of ischemic cerebrovascular events in women up to 60 years who smoke and
have factor V Leiden mutation.

Methods: This is a case report of rehabilitation outcomes in a young patient who suffered stroke. His
demographics, clinical symptomatology, cerebral imaging and clinical outcomes were noted.

Results: 32 y/o male, a chronic smoker and alcohol abuse, with family history of factor V Leiden
mutation, presented with sudden onset of complete right hemiplegia with global aphasia. His
rehabilitation outcomes will be presented and discussed.

Key Words: Ischemic Stroke, Factor V Leiden, Adult
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A Rare Cause of Dorsoradial Wrist Pain

Presenter:
Clay Guynn, DO*

Collaborators:
Wade Rankin, DO?, Kelly Evans-Rankin, MD?

Departmental Affiliations:
'Department of Physical Medicine & Rehabilitation, University of Kentucky, Lexington, KY
’Department of Family and Community Medicine, University of Kentucky, Lexington, KY

Abstract Text:

Preiser’s disease and Kienbock's disease are rare wrist pathologies that should be in the differential
for a patient presenting with dorsoradial wrist pain. The diseases involve avascular necrosis of the
scaphoid and lunate bone and can be treated differently: both operatively and non-operatively
depending on individual cases. This case presentation will illustrate the presentation, evaluation, and
treatment of a patient who presented with wrist pain and was ultimately diagnosed with Preiser and
Kienbock disease. The patient’s outcome and current status as well as information that the clinician
should know when assessing and treating the aforementioned diseases will be discussed. These are
important diseases to understand and be aware of because many potential complications can be
avoided with earlier diagnosis and intervention, thereby preventing morbidity for the patient.

Key Words: Dorsoradial Wrist Pain, Preiser’s Disease, Kienbock'’s Disease
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Paradoxical Effect of Baclofen in Cerebral Palsy Patient

Presenter:
Prasanth Bobby Katta, JD, DO*

Collaborators:
Keaton S. Smetana, PharmD?, Erika Erlandson, MD*

Departmental Affiliations:
'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
“Department of Pharmacy, University of Kentucky, Lexington, KY

Abstract Text:

Patient is a 22-year-old female with a history of Cerebral Palsy with spastic diplegia. Onabotulinum
toxin A injections successfully controlled her spasticity in her lower extremities from age five but over
time did not provide effective spasticity and pain control. She was unable to tolerate oral baclofen due
to adverse side effects and agreed to patient to an intrathecal baclofen trial and pump placement.
Expectedly, as intrathecal baclofen dosage increased, patient also reported significant improvements
in spasticity. However, once patient reached a threshold dosage, her improvement in spasticity
began to slow and eventually her spasticity worsened. From this point, as dosage increased, so did
her performance in ambulation distance and speed. A rarely reported paradoxical baclofen reaction
was suspected, and dosage was decreased. After the decrease, her ambulation and balance
improved and he pain diminished. This was again replicated during her acute rehabilitation
hospitalization effectively proving that Baclofen was the likely cause, an assertion supported by the
Naranjo Scale. Ultimately, patient’s inthrathechal pump was filled with a combination of baclofen and
hydromorphone and her dosage was titrated to a level to control her spasticity and manage her pain.
This allowed her to participate in therapy and make significant gains in her functional abilities. After
significant search efforts, we present this case today as the first case report describing a paradoxical
effect to Intrathecal Baclofen in a Cerebral Palsy patient.

Key Words: Cerebral Palsy, Baclofen, Paradoxical, Spasticity, Naranjo scale, Intrathecal
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Retrospective Review of Rehabilitation Patients Who Required Blood
Transfusions Following Admission to Acute Rehabilitation: a Quality
Improvement Project

Presenter:
Andrew Savoie, DO?

Collaborators:
Erika Erlandson, MD*?

Departmental Affiliations:
!Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
%Cardinal Hill Rehabilitation Hospital, Lexington, KY

Abstract Text:

A retrospective chart review will be used to determine factors that place rehabilitation patients at risk
for requiring blood transfusions after admission to an inpatient rehabilitation facility (IRF). The study
will include 14 patients admitted to IRF from January 2016 and March 2016 who required blood
transfusions. During this time there was an increased need for transfusions, and this need places
patients at a greater risk for further medical complications, may result in their inability to participate in
therapy, and poses barriers such as increased costs for the rehabilitation facility. The study will
compare patient primary diagnoses, presence of cardiovascular comorbidities, anticoagulation status,
and hemoglobin levels prior to and following IRF admission. The project is designed to identify risk
factors for blood transfusion during IRF admission that should be addressed prior to discharge from
Acute Care Facility (ACF). If a set of risk factors can be identified, the current protocol for transition of
care may be updated to require a standard for acute anemia prior to transfer. After initiation of an
updated protocol, another review of facility transfusion requirements will be done to evaluate for
improvement in transfusion requirements at the IRF.

Key Words: Rehabilitation, Blood Transfusion, Anemia
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Reduction of Urinalysis Time From Order Initiation to Results

Presenter:
Todd Hollen, DO*

Collaborators:
Erika Erlandson, MD*

Departmental Affiliations:
'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY

Background: Following a stroke, one dysfunction that often occurs is a neurogenic bladder.
Patient’s often have not had their neurogenic bladder addressed during acute hospitalization and
many develop urinary retention. Therefore during rehabilitation admission each stroke patient has a
urinalysis as part of their initial work up on admission.

Hypothesis: Reduction in time from urinalysis initiation to results will result starting antibiotics earlier
therefore reducing need for send outs and not having urines sitting in the refrigerator overnight will
reduce the amount of unnecessary starting of antibiotic due to microbial overgrowth due to delayed
analysis.

Objective: The aims of this study are 1) reduce the amount of time it takes for completion of
urinalysis

Design: Review of urinalysis order times initiated and reported on admitted patients on stroke unit
during the period from 4/28-6/14/2016 as a control group. Control group was then compared to the
intervention with patients admitted on 6/15-30/2016 on the stroke unit. Average times from initiation
of order to reporting time, average initiation of order to collection time, average time from collection to
reporting and average times in lab to reporting times were compared.

Study Population: Perspective pilot study of admitted patients on stroke unit during the period from
4/28-6/12/2016

Intervention: Urinalysis ordered during daytime lab hours only will be collected by staff and carried to
the lab. Once in the lab staff will sign in specimen and lab staff will sign affirming receipt of the
specimen. The hand-off and accepting signature will be signed on a sign-in sheet made with excel
spreadsheet.

Outcomes Measured:

Average time from Order initiation to urinalysis reporting
Average time from collection to urinalysis reporting
Average time from specimen arriving to urinalysis reporting

Expected Outcome:

Reduction of time from initiation of urinalysis order to urinalysis reporting
Reduction of time from urinalysis order initiation to collection

Reduction of time urine specimen arrives in lab, analysis and reporting

Key Words: Stroke, Urinalysis, Urinary Tract Infections
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Prevention and Treatment of Friction Blisters: A Qualitative Systematic
Review

Presenter:
Raechel Percy, DO*

Collaborators:
Robert M. Worthing, MD?, Jeremy D. Joslin, MD?

Departmental Affiliations:

'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
’Department of Physical Medicine and Rehabilitation, VAMC, Lexington, KY

*Department of Emergency Medicine, SUNY Upstate Medical University, Syracuse, NY

Abstract Text:

Objective: The purpose of this review was to conduct a systematic search and qualitative analysis of
literature on the prevention and treatment of friction blisters in wilderness/outdoor pursuits.

Methods: A search of PubMed/MEDLINE, EMBASE, and Cochrane Trials was conducted using serial
PICO question format. Title, abstract, and full text articles were screened by two authors using
predetermined inclusion/exclusion criteria to identify prospective controlled trials investigating
prevention and treatment methods for friction blisters involving the foot. Only blisters associated with
wilderness/outdoor pursuits (running, hiking, marching, etc.) were considered. Extraction of
predetermined data set was accomplished using a piloted form. A qualitative review of identified
articles was conducted utilizing SIGN (Scottish Intercollegiate Guidelines Network) checklist for
assessment of risk of bias.

Results: Literature search resulted in 603 discrete articles. 11 were identified for inclusion in
systematic review. Of those included, 5 investigated sock systems, 3 antiperspirants, 2 barriers, and 1
cyanoacrylates. Four were determined to be low quality of risk control. Only 3 articles were
determined to be high quality (low risk of bias). Heterogeneity among study design and intervention
precluded meta-analysis.

Conclusions: Despite the high frequency and associated cost, evidence in support of prevention and
treatment methods to address friction blisters of the foot remains poor.

Key Words: Blister, Foot, (Ultra) Marathon, Running, Hiking, Military
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Hallucinations Induced by Oral Baclofen Taper Following Intrathecal Pump
Placement

Presenter:
Walter Wofford, MD*

Collaborators:
Sara Salles, DO, Joe Springer, PhD*

Departmental Affiliations:
'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY

Abstract Text:

Background: Debilitating spasticity affects a wide range of patients including those who have
suffered SCI, TBI, cerebral palsy, and MS, to name a few. Oral baclofen therapy is a common
treatment for patients who suffer from debilitating spasticity; however, many patients find even with a
maximized oral anti-spasticity regimen their spasticity remains poorly controlled. Delivery via
Intrathecal baclofen pump is regarded as a safe alternative that provides doses directly to the
intrathecal space, sparing most people central effects. The process of identifying, implanting, and
titrating pumps varies. Typically, a patient undergoes pump implantation and has oral regimen
weaned while intrathecal dosing is increased. Withdrawal syndrome from oral and intrathecal baclofen
have each individually been well described in the literature, although, to our knowledge there has yet
to be a report of withdrawal from oral baclofen in the setting of new pump implantation.

Methods: Case report

Findings: A 42 year old male undergoing acute inpatient rehabilitation after baclofen pump placement
developed visual and auditory hallucinations abruptly during weaning of his oral baclofen and titration
of his intrathecal dosing. Other causes of hallucinations were ruled out and it was determined patient’s
withdrawal syndrome was due to the oral baclofen. Patient was placed again on oral baclofen with
plans for extended taper with subsequent resolution of his symptoms.

Conclusion: To our knowledge, this is the first reported case of oral baclofen withdrawal syndrome
developing in a patient immediately status post intrathecal baclofen pump placement due to routine
medication adjustment.

Key Words: Baclofen Pump, Spasticity, Hallucinations
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Functional Improvement in Spinal Abscess Patients with Substance
Abuse History

Presenter:
Namrata Raut, MD*

Collaborators:
Vittal R. Nagar, MD?, Joe E. Springer, PhD*?, Sara Salles, DO?

Departmental Affiliations:
'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
“Cardinal Hill Rehabilitation Hospital, Lexington, KY

Abstract Text:

Objective: To compare functional improvement after acute inpatient rehabilitation in spinal epidural
abscess (SEA) patients with a history of intravenous substance abuse (IVSA) to SEA patients without
IVSA.

Design: Retrospective review

Methods: 28 SEA patients from 01/2012 to 9/2015 (45-month period), divided into 2 groups: 13 with
IVSA and 15 without IVSA were investigated. Both groups received acute inpatient rehabilitation at
free-standing rehabilitation hospital. Functional performance was defined by Functional Independence
Measure (FIM) scores.

Results: A 2 (Substance Use) X 2 (rehabilitation status) mixed design analysis of variance (ANOVA)
for all patients for total, motor, or cognitive FIM scores did not demonstrate any significant
interactions. However, significant main effects for rehabilitation status at admission versus discharge
were found for total FIM scores (F [1, 1] = 50.162, P = <0.05; discharge (73.43 + 13.97) versus
admission (46.96+ 13.96)), FIM motor scores (F [1, 1] = 44.26, P = <0.05; discharge (43.50+ 11.64)
versus admission (22.76 £ 11.64)), and FIM cognitive scores (F [1, 1] = 17.85, P = <0.05); discharge
(29.94+ 5.08) versus admission (24.2 £ 5.08)). Length of stay: IVSA was 22.6 days and no IVSA was
21 days; Morphine equivalents: IVSA 113.75 and no IVSA 93.8; Level of abscess: IVSA: Cervical-
38.46%, Thoracic -53.84%, Lumbar -7.6% whereas for no IVSA: Cervical-13.3%, Thoracic - 66.6%,
Lumbar- 2.0%; Age: IVSA patients were younger, only 30.7% were above 40 years where as with no
IVSA group 80% patients were above 40 years of age.

Conclusions: Effective acute inpatient rehabilitation in SEA substance abuse patients improves
functional recovery similar to non-substance abuse patients.

Key Words: Spinal Abscess, Substance Abuse, Functional Improvement
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Modulating Neuropathic Pain with Transcranial Direct Current Stimulation:
Preliminary Findings from an Ongoing Study

Presenter:
Vinod Muniswamy, MD, MPH*

Collaborators:
Elizabeth Powell, MS*, Sara Salles, DO*, Paul Sloan, MD?, Lumy Sawaki, MD, PhD"

Departmental Affiliations:
!Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
’Department of Anesthesiology/Pain Medicine, University of Kentucky, Lexington, KY

Abstract Text:

Introduction:

Chronic pain impacts millions of people, affecting their physical and emotional functioning and quality of life.
Neuropathic pain is an example of maladaptive pain with disruption of normal pain signaling and sensitization or
spontaneous neuronal activity in the nervous system. Examples of neuropathic pain include phantom limb pain
(PLP), complex regional pain syndrome (CRPS), and neuropathic pain following spinal cord injury (SCI).
Recently, non-invasive brain stimulation techniques such as transcranial direct current stimulation (tDCS) have
emerged as promising interventions to modulate neuropathic pain. Most studies have applied tDCS over either
dorsolateralprefrontal cortex (DLPFC) or primary motor cortex (M1). No studies have collected multiple baseline
measures, including quality-of-life measures or systematic evaluation of the differential effects of tDCS
stimulation sites.

The first aim is to determine the effect of tDCS on pain and quality of life. A second aim is to determine the
specificity of tDCS site for modulation of pain and quality of life.

Methods:

This pilot, randomized, prospective, sham-controlled study of patients with chronic pain (PLP, CRPS, or
neuropathic pain following SCI) was conducted following IRB approval. Each subject participated in 4 evaluation
sessions (including 2 baseline evaluations) and 10 tDCS sessions. Outcome measures included the McGill Pain
Questionnaire and the SF-36. Subjects were randomly assigned to 1 of the following 3 groups:

Group 1: anodal tDCS over DLPFC

Group 2: anodal tDCS over M1

Group 3: sham tDCS over M1

Results:

Nine subjects have been enrolled, with 3 in each group. Subjects randomly assigned to the anodal M1 condition
had different baseline scores on the McGill Pain Questionnaire than the other 2 groups. After intervention,
subjects in the anodal DLPFC group showed more improvement on the McGill Pain Questionnaire than subjects
who received sham tDCS to M1 or anodal tDCS to M1 (which led to no improvement). There was substantial
variability of results with regard to the effects of intervention on SF-36.

Conclusion:

Preliminary findings indicate that tDCS applied over DLPFC may yield more benefit as measured by the McGill
Pain Questionnaire than either active or sham tDCS applied over M1, although there appears to be a moderate
placebo effect. Due to variable results on SF-36, impact of intervention on quality-of-life remains inconclusive.
We plan to increase the sample size and conduct a multicenter prospective study to enable more definitive
conclusions. Overall, our results indicate the need for further research on tDCS as a clinical intervention to
decrease chronic pain.

Key Words: CRPS, Neuropathic Pain, Transcranial Stimulation
24
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The Influence of Phantom Limb Pain on Functional Improvement in Lower
Limb Amputation Patients during Acute Inpatient Rehabilitation

Presenter:
Vittal R. Nagar, MD, PhDc!

Collaborators:
Lumy Sawaki, MD, PhD?, Sara Salles, DO, C.R. James?, J.M. Brismée?, P.S. Sizer?

Departmental Affiliations:
'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
’Department of Rehabilitation Sciences, Texas Tech University Health Sciences Center, Lubbock, TX

Abstract Text:

Introduction: The purpose of this study was to examine whether phantom limb pain appropriately
treated with pain management affects functional performance of lower extremity amputation patients
during acute inpatient rehabilitation in a free-standing rehabilitation hospital.

Methods: Retrospective review of patients admitted for acute inpatient rehabilitation after lower
extremity amputation at a free-standing rehabilitation hospital from 01/2013 to 5/2015 (29-month
period) was investigated. The phantom limb pain patients were treated with one or combination of the
following medications, Tylenol, Gabapentin, Pregabalin, Tricyclic antidepressant, Opioids, Selective
serotonin reuptake inhibitors, Selective serotonin/norepinephrine reuptake inhibitor and Nonsteroidal
anti-inflammatory drugs. Functional performance was defined by total Functional Independence
Measure (FIM) scores as well as motor and cognitive subset scores.

Results: A 2 (pain) X 2 (rehabilitation status) mixed design analysis of variance (ANOVA) for all
patients for total, motor, or cognitive FIM scores did not demonstrate significant interactions.
Regarding total FIM scores, a significant main effect was observed for rehabilitation status (F [1, 1] =
434.44, P = <0.05), where the scores were greater at discharge (87.61 + 16.84) versus admission
(58.08 + 14.66) (Figure 1). Regarding motor FIM scores, a significant main effect was observed for
rehabilitation status (F [1, 1] = 358.71, P = <0.05), where scores were greater at discharge (57.12 £
13.49) versus admission (36.19 + 10.87). Regarding cognitive FIM scores, a significant main effect
was found for rehabilitation status (F [1, 1] = 297.47, P = <0.05), where scores were greater at
discharge (30.48 + 5.34) versus admission (21.89 = 5.90). A 2 (pain) x 2 (type of amputation)
between-subjects ANOVA did not demonstrate any significant interactions or main effects for FIM
efficiency scores (FIM gain/length of stay).

Conclusions: Effective pain management in phantom limb pain patients improves functional recovery
similarly to non-phantom limb pain patients during acute inpatient rehabilitation for lower extremity
amputation. Future studies investigating pain, quality of life and patient satisfaction in lower extremity
amputation patients are warranted. Inpatient rehabilitation with appropriate pain management appears
crucial for achieving favorable functional outcomes in lower extremity amputation patients.

Key Words: Phantom Limb Pain, Lower Limb Amputation, Acute Inpatient Rehabilitation, Chronic
Pain, Functional Recovery

25



PHYSICAL MEDICINE & REHABILITATION RESEARCH DAY 2016

POSTER PRESENTATION -3

A Retrospective Review of Rehabilitation Patients with Stroke who
Required Return to Acute Care Hospital

Presenter:
Jamie Holt Key, DO*

Collaborators:
Erika Erlandson, MD?, David Akers?

Departmental Affiliations:
'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
“Department of Statistics, University of Kentucky, Lexington, KY

Abstract Text:

Objective:
e Investigate causes for return to acute care hospital (RTACH) for evaluation during a rehabilitation
admission for patients with stroke.
¢ |dentify risk factors for readmission to acute care in this population.
Design:

e Retrospective chart review.
Setting:

e Acute Inpatient Rehabilitation Hospital; Acute Care Hospital
Participants:

o Patients admitted to a stroke rehabilitation unit between July, 2012 and November, 2013 who
required RTACH.

Main Outcome Measures:
o Reason for RTACH, etiology of stroke, presence of aphasia and dysphagia, weekday vs. weekend
transfer, anticoagulation status, length of stay, age, and functional independence measure scores.
Level of Evidence:
o LevellV
Results:

e A total of 63 patients with stroke required RTACH during the documented time interval; 37 (59%)
were readmitted to acute care. All patients with sepsis (n=7) and 75% (n=18) of patients with
aphasia who required RTACH were readmitted (p=0.02). In addition, 73% (n=27) of patients
identified as critical transfers (those with sepsis, neurologic changes, or cardiac symptoms)
required readmission to acute care. A total of 70% (n=26) of those readmitted had a diagnosis of
dysphagia. Finally, all of the patients readmitted to acute care (n=37) had a significantly shorter
length of stay in rehab prior to transfer (p=0.02).

Conclusions:

e Risk factors for readmission to acute care include sepsis, neurologic changes, cardiac symptoms,
aphasia, dysphagia, and shorter length of rehabilitation stay prior to transfer.

e These factors will be used to generate a risk stratification protocol for discharge planning and
transition of care. This protocol will be used to identify patients with stroke who are at high risk for
readmission to acute care in efforts to decrease healthcare costs, minimize setbacks and lost days
in rehab, thereby improving overall outcomes.

Key Words:
e Stroke Rehabilitation, Readmission, Dysphagia, Return to Acute Care
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Abstract Text:

Objective: Describe breast cancer survivors’ experiences participating in important activities during
and after breast cancer treatment.

Design: Concurrent mixed method design using interpretative phenomenological analysis for
gualitative and descriptive statistics for quantitative

Setting: Cancer Center

Participants: Ten survivors diagnosed with Stage |, Il, or lll breast cancer, consecutively received
surgery, chemotherapy, and radiation therapy, 40 and 65 years of age

Main Outcome Measure: Activity Card Sort modified (ACSm) and emergent themes from each
interview

Results: The proportion of activity participation incrementally increased from the end of radiation
therapy to 6-months post-treatment (63%, 61%, 81%, 84%). Seventy-five percent of important
activities were either instrumental or social activities, and remaining 25% were low- or high-demand
leisure activities at each time point. Fatigue, fear of infection and side effects, and personal and
treatment stresses seemed to reduce activity participation during radiation therapy; and strategies to
reduce stress and treatment side effects, looking toward future, and making personal changes
seemed to encourage it. At 6-months post-treatment, appreciation for life, family and work, and desire
to make lifestyle changes seemed to encourage activity participation. Current cancer status appeared
to either encourage or discourage participation in important activities.

Conclusions: Results from this study cannot be generalized to all breast cancer survivors. Some
observations require further investigation because of its possible application to oncology rehabilitation,
including teaching adaptive strategies, fatigue education, stress management, and life style support.
Additional research is needed on interventions to improve social and high-demand leisure activities,
particularly for single mothers.

Key Words: Everyday Occupations, Side Effects, Social Support
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Abstract Text:

Multiple sclerosis (MS) is an autoimmune-inflammatory neurodegenerative disease that leads to
severe neurological and cognitive deficits. These are often accompanied by a debilitating neuropathic
pain. Disease-modifying agents slow the progression of MS and prevent relapses, yet it remains
unclear which if any of them can also reduce neuropathic pain in MS. We explored the analgesic
potential of fingolimod (FTY720), because its primary target, the sphingosine-1-phosphate 1 receptor
(S1PR1), was recently shown to modulate spinal pain transmission. We used a mouse model of
experimental autoimmune encephalomyelitis (EAE, using immunization with myelin oligodendrocyte
glycoprotein 35-55 (MOGss55)), modified to avoid frank paralysis and thus allow for assessment of
withdrawal behaviors to somatosensory stimuli. In EAE mice, FTY720 reduced behavioral signs of
neuropathic pain (mechanical and cold hypersensitivity) in a dose-dependent and reversible manner.
This lasted for several days, consistent with its time course of functional antagonism. FTY720 also
reduced cellular markers of central sensitization of neurons in the dorsal horn of the spinal cord:
glutamate-evoked Ca** signaling and stimulus-evoked phospho-extracellular signal-related kinase
ERK (pERK) expression, as well as upregulation of astrocytes (GFAP) and macrophage/microglia
(Ibal) immunoreactivity. The S1PR1 antagonist W146 reversed the antihyperalgesic effects of
FTY720. Both EAE and FTY720 changed hyperalgesia before modifying motor function, suggesting
that pain-related effects and clinical neurological deficits were modulated independently. We conclude
that FTY720 acts at S1PR1 to reduce behavioral signs of pain in multiple sclerosis by reversing
central sensitization of spinal nociceptive neurons.

Key Words: Neuropathic Pain, Multiple Sclerosis, Central Sensitization
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Abstract Text:

Preiser’s disease and Kienbock’s disease are rare wrist pathologies that should be in the differential
for a patient presenting with dorsoradial wrist pain. The diseases involve avascular necrosis of the
scaphoid and lunate bone and can be treated differently: both operatively and non-operatively
depending on individual cases. This case presentation will illustrate the presentation, evaluation, and
treatment of a patient who presented with wrist pain and was ultimately diagnosed with Preiser and
Kienbock disease. The patient's outcome and current status as well as information that the clinician
should know when assessing and treating the aforementioned diseases will be discussed. These are
important diseases to understand and be aware of because many potential complications can be
avoided with earlier diagnosis and intervention, thereby preventing morbidity for the patient.

Key Words: Dorsoradial Wrist Pain, Preiser’s Disease, Kienbock’s Disease
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Abstract Text:
Case Diagnosis: Left UNE secondary to osteophyte in the cubital tunnel

Case Description: 78-year-old right-handed male sent to our clinic for electrodiagnostic evaluation
(EDX) of UNE. He reported a 6-month progressive history of left grip weakness, numbness, and
severe burning pain to 4™ and 5" digits. He also reported similar but milder symptoms in the right
hand. His past medical, surgical, and family history was unremarkable except for a left 3" trigger
finger release and traumatic osteoarthritis of his left wrist. Physical exam of the left hand revealed:
atrophy of intrinsic hand muscles with motor strength 4/5, and decreased sensation over palmar
surface of medial 5™ and 4" digits. Tinel’s sign was elicited at the elbow.

EDX were most consistent with generalized axonal polyneuropathy, but inconclusive for diagnosis of
UNE. Ultrasonographic examination of ulnar nerve revealed a focal enlargement at the cubital tunnel
entrance (cross sectional area 20 mm?, swelling ratio 2.5), and bony periosteal changes from medial
epicondyle causing flattening of the ulnar nerve.

Discussion: UNE is the second most common entrapment neuropathy of the upper limb. Decreased
sensation or dysesthesias in fourth or fifth digits are the primary complaint, often coupled with pain in
the medial aspect of the elbow. Although this entrapment can be suspected clinically, EDX is
necessary to confirm the diagnosis.

EDX can have a limited value or fail to confirm the diagnosis due to the presence of additional
neuropathies or polyneuropathy, as it happened in this case. In these circumstances,
ultrasonography can satisfactorily confirm the diagnosis and reveal the causes of nerve compression
when structural abnormalities or space-occupying lesions are present

Ultrasound increased the diagnostic sensitivity of the EDX testing for UNE from 78% up to 98% per
study by Beekman et al.

Conclusions: Ultrasound is a readily available diagnostic tool that can be used by physiatrists to
complement EDX testing.

Key Words: Ulnar Neuropathy, Polyneuropathy
30



PHYSICAL MEDICINE & REHABILITATION RESEARCH DAY 2016

POSTER PRESENTATION - 8

Non-invasive Brain Stimulation Paired with Locomotor Training Improves
Strength after Motor Complete Spinal Cord Injury

Presenter:
Vinod Muniswamy, MD, MPH*

Collaborators:
Cheryl Carrico, MS, OT/L', Kenneth Chelette, MS®, Cara Lee, PT, DPT?, Elizabeth Powell, MS?,
Lumy Sawaki, MD, PhD*

Departmental Affiliations:
'Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
“College of Health Sciences, University of Kentucky, Lexington, KY

Abstract Text:

The central nervous system has the ability for degrees of reorganization formerly thought to occur
only during the early post-natal period. It is now believed that this capacity for plastic change plays a
crucial role in recovery of function after neurological injury. Persistent responsiveness to external
sensorimotor stimuli and resultant plastic change in cortical motor areas can occur after incomplete
spinal cord injury (SCI) because in this condition, the spinal cord remains partially preserved and
interconnected with the intact brain by unlesioned fibers. Additionally, several lines of evidence
indicate that a non-invasive form of brain stimulation called transcranial direct current stimulation
(tDCS) facilitates plastic change supporting motor recovery after stroke. However, there is no
available data about tDCS to enhance recovery of lower extremity motor function for people with SCI.
Here, we report on a single case study evaluating the effects of tDCS paired with robot-assisted
treadmill training for a 24 y.o. woman who sustained motor complete SCI (C6 ASIA-B) in a motor
vehicle accident 2 years prior to this study. We delivered anodal tDCS to excite the motor cortex at an
intensity of 2mA for 20 minutes, 3 times a week for 12 weeks, immediately preceding robot-assisted
treadmill training (Lokomat) for a total of 36 sessions. The primary outcome measure was manual
muscle test (MMT) administered at baseline, immediately after the intervention period, and at 1-month
follow-up. Results showed bilateral active muscle activation for the first time after injury (left lower
extremity MMT: 0, 7, 11; right lower extremity MMT: 0, 7, 12). These results indicate positive clinical
and translational potential of our tDCS-based intervention to enhance recovery of lower extremity
motor function in cases of motor complete SCI. Further systematic evaluation is warranted to
determine the beneficial impact of tDCS and locomotor training for people with severe gait deficit
following SCI.

Key Words: SCI Motor Recovery, Transcranial Spinal Cord Intervention, Chronic SCI

31



PHYSICAL MEDICINE & REHABILITATION RESEARCH DAY 2016

POSTER PRESENTATION -9

Opioid Use in Chronic Pain Patients with Chronic Kidney Disease — A
Systematic Review

Presenter:
Vittal R. Nagar, MD, PhDc!

Collaborators:
P. Birthi?, S. Salles?, P. Sloan®

Departmental Affiliations:

!Department of Physical Medicine and Rehabilitation, University of Kentucky, Lexington, KY
%Interventional Pain Management, St. Francis Medical Center, Grand Island, NE
3Department of Anesthesiology, University of Kentucky, Lexington, KY

Abstract Text:

Introduction: Chronic pain is a common and disabling symptom among patients with chronic kidney
disease (CKD). ® Very few reviews with rigorous methodological quality assessment criteria have
analyzed the prevalence of pain with CKD; type, dose and reason for opioid use; effectiveness of pain
control and associated adverse effects of opioids in patients with CKD. Therefore, the objective of this
study was to investigate the prevalence of chronic pain and current opioid management among
patients with CKD.

Methods: A systematic literature search was performed for English papers, including citations from
1960 to May 2015. The studies providing appropriate study design, statistical evaluations and
outcome evaluations were analyzed.* ® The quality of each individual article was assessed by the
Cochrane Review Criteria for randomized trials, and the Newcastle-Ottawa Scale for cohort studies.
Main outcome measures were prevalence of opioid use, opioid dose, effectiveness of symptom
control, and associated adverse events.

Results: Twelve of 131 papers met inclusion criteria. There were no randomized controlled trials
(RCT) evaluable, and 12 were observational studies (Figure 1). Out of these 12 studies, 4 were of
high quality, 6 were of moderate quality, and the remaining 2 were low quality studies. The studies
were from different countries with a sample size ranging from 10 to 12,782. Several studies showed a
high prevalence (47% to72%) of chronic uncontrolled pain. The use of opioids for the treatment of
chronic pain with CKD ranged between 18-36%. The effectiveness of different categories of opioids,
dose, duration and commonly prescribed opioids varied across studies. No clear guidelines or RCTs
were found regarding the management of chronic pain with opioids in CKD. It is possible, based on
knowledge of opioid pharmacodynamics and pharmacokinetics, to suggest caution with certain
opioids in the treatment of patients with CKD (Figure 2).

Conclusions: 1) Based on a systematic review of the current literature there is fair evidence for the
high prevalence of chronic pain among patients with CKD. 2) There is fair evidence for the inadequate
use of opioid therapy for the treatment of CKD patients with chronic pain. 3) Clinicians are in need of
additional and well-designed RCTs that focus on the indications for opioid therapy, appropriate opioid
doses and dosing intervals, outcomes with adequacy of symptom control, and reporting on the
incidence of adverse side-effects. 4) Fentanyl and buprenorphine transdermal are perhaps the most
safe opioids to treat chronic pain in patients with CKD.

Key Words: Opioids, Chronic Pain, Chronic Kidney Disease, Dialysis
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Abstract Text:

Introduction: A volitional preemptive abdominal contraction (VPAC) supports trunk stability during
functional activity. Pain-free individuals can sustain VPAC during function, but such has not been
reported for individuals with current low back pain (cLBP). The purposes of this study were to examine
whether cLBP affects VPAC performance during a loaded functional-reach (LFR) activity.

Methods: A crossover mixed design examined the effects of the LFR activity (with 4.6kg load) and
VPAC using the abdominal drawing-in maneuver (ADIM) on TrA activation. Setting was in a
laboratory. Participants were 18 Controls and 17 cLBP subjects with pain ratings of 1-7/10.
Interventions were blinded TrA thickness measurements were recorded from M-mode ultrasound
imaging during 4 conditions (Figure 1-A&B): (1) Quiet standing (QS) without ADIM; (2) QS with ADIM,;
(3) LFR without ADIM; and (4) LFR with ADIM. A physical therapist with 29 years of experience
collected historical and examination data. Main Outcome Measures were TrA muscle thickness (mm)
representing muscle activation and selected examination data.

Results: A 2(Group) x 2(Contraction) x 2(Reach) Analysis of Variance (ANOVA) demonstrated a
significant Group x Contraction interaction [F (1, 31) = 4.499, p = 0.042]; ADIM produced greater TrA
thickness increases in PLBP subjects (2.18mm) versus Controls (1.36mm). We observed a significant
main effect for Reach [F (1, 31) = 14.989, p = 0.001] (Figure 2-Activity mean-mm). Post-hoc
comparisons demonstrated that LFR activity produced a greater TrA thickness (6.15 + 2.48mm)
versus quiet standing (5.30 £ 2.12mm).

Conclusions: While subjects with cLBP demonstrated slightly less abdominal activation during every
condition, they exhibit a greater increase in TrA activation during ADIM versus controls. Individuals
can utilize the ADIM strategy as a protective VPAC response during a LFR.

Key Words: Low Back Pain, Volitional Preemptive Abdominal Activity, Functional Reach, Ultrasound
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Abstract Text:

Short Description: Literature supporting combination strategies for chronic pain management is
commonly used in clinical practice. Clinicians treating the chronic pain patient population with
combination strategies should have constant vigilance and perform re-evaluations to avoid any
adverse effects.

Background: The combination of analgesics for chronic pain management may be associated with
central nervous system (CNS) side-effects. There are only a few reviews highlighting this topic. This
review will enrich our understanding of the role of co-analgesia and CNS dysfunction in chronic pain
population. This will provide an approach by which these patients may be effectively managed by
appropriate treatments.

Purpose: The aim of the study was to analyze the contemporary literature on the use of combination
medications for chronic pain, and to identify medication combinations that increase the risk for CNS
side effects.

Procedures: This is a narrative review. The review included relevant literature identified through
searches of PubMed, Cochrane, Clinical trials and EMBASE from 1960 to September, 2015.

Conclusion: Eight clinical trials and six reviews met inclusion criteria. Multiple, good quality studies
demonstrated the superior efficacy of combination strategies supporting the use of two medications
for chronic pain management. However, the number of available studies for any one specific
combination is limited, and trial size and duration of treatment are small. So this precludes the
recommendation of any one specific drug combination for any type of chronic pain management.

Key Words: Chronic Pain Management, CNS Side Effects, Combination Strategies
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Abstract Text:

Background: Neuropathic pain is common in individuals with spinal cord injury (SCI). To date,
studies recommend non-interventional pain management in these patients, with limited literature
supporting the use of spinal cord stimulator (SCS) to treat neuropathic pain.

Purpose: To investigate the efficacy of a SCS for treatment of neuropathic pain in a patient with SCI.

Procedure: 57 year old male with C4-American-Spinal-Injury-Association (ASIA) classification-C SCI
secondary to fall from a truck platform in 2009 resulting in spastic tetraplegia and severe neuropathic
pain. An intrathecal baclofen pump was placed in 2012 for spasticity management. Patient
complained of right lower extremity chronic neuropathic pain (RLECNP) that persisted from his initial
injury. Conservative therapies addressing RLECNP failed including gabapentin, pregabalin,
amitriptyline, buprenorphine, a transcutaneous  electrical nerve  stimulation  unit,
oxycodone/acetaminophen and intrathecal baclofen pump with baclofen and bupivacaine. The patient
found relief with a trial exposure to a SCS and underwent subsequent implantation in 2014 to control
his pain. Ultimately, his RLECNP was well controlled with small gabapentin dose and all opiate
medications were discontinued.

Conclusion: This case suggests the need to explore use of SCS in the treatment of neuropathic pain.
The novel use of SCS to address this pain after failure of non-interventional modalities would greatly
improve patient quality of life.

Short Description: 57 year old male C4-Asia-C with resultant neuropathic pain in his right lower
extremity after failing non-interventional modalities for pain relief found relief with novel use of spinal
cord stimulator.

Key Words: Neuropathic Pain, Spinal Cord Stimulator, SCS, Cervical Spine, Spasticity Management
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“The Role of Prehabilitation and Rehabilitation in
High-Quality Cancer Care”

Julie Silver, MD

Julie Silver, MD is an Associate Professor and the Associate Chair for Strategic Initiatives at
Harvard Medical School in the Department of Physical Medicine and Rehabilitation. Dr. Silver
has written many scientific reports on cancer rehabilitation, prehabilitation and survivorship
care that have been published in both oncology and rehabilitation medicine journals including
Cancer, Supportive Care in Cancer, CA: A Cancer Journal for Clinicians, American Journal of
Physical Medicine and Rehabilitation and Physical Medicine and Rehabilitation. Dr. Silver is
well-known for her ground-breaking work on “impairment driven cancer rehabilitation” which
was initially published in the journal CA: A Cancer Journal for Clinicians--a high impact factor
oncology journal that is published by the American Cancer Society. Impairment-driven cancer
rehabilitation was subsequently incorporated into the American Cancer Society’s Facts &
Figures for the first time in 2015. Dr. Silver developed the STAR Program certification which
is an evidence-based and best practices model for cancer rehabilitation care that has been
adopted by hundreds of hospitals throughout the United States and featured by the Discovery
Channel in the TV show Innovations. She is the Survivorship section editor for the journal
Value Based Cancer Care and is also an award-winning author. Her books include Before
and After Cancer Treatment: Heal Faster, Better, Stronger (Johns Hopkins Press) and What
Helped Get Me Through: Cancer Survivors Share Wisdom and Hope (American Cancer
Society). She is a founding chair of the American Congress of Rehabilitation Medicine’s
Cancer Rehabilitation Group. Her work in cancer rehabilitation has been recognized by the
American Cancer Society (Lane Adams Quality of Life Award), Massachusetts General
Hospital (The One Hundred) and The Boston Globe (Top Innovator in Medicine). Dr. Silver is
currently affiliated with several Harvard teaching hospitals including Spaulding Rehabilitation,
Massachusetts General and Brigham and Women’s Hospitals. Her work has been featured in
many media outlets including the New York Times, Wall Street Journal, Boston Globe, LA
Times, USA Today, London Times and NPR.
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Founder, Oncology Rehab Partners which has developed the STAR
Program® (Survivorship Training and Rehabilitation) certifications
for hospitals and cancer centers in the United States that provide a
comprehensive model for cancer prehabilitation and rehabilitation.
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Gap in Care

Research shows that the majority of cancer patients need rehabilitation
medical care, and there are many unmet needs.

Siver JK, Baima, J, Mayer RS. Impairment-driven cancer
rehabiltation: An essential component of quality care and
survivorship. CA Cancer J Clin. 2013 Sep;63(5):295-317.
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Cancer Rehabilitation

“Cancer rehabilitation is medical care that should be integrated
throughout the oncology care continuum and delivered by trained
rehabilitation professionals who have it within their scope of practice to
diagnose and treat patients’ physical, psychological and cognitive
impairments in an effort to maintain or restore function, reduce symptom
burden, maximize independence and improve quality of life in this
medically complex population.”

Silver JK, Raj VS, Fu JB, Wisotzky EM, Smith SR, Kirch RA. Cancer
rehabilitation and palliative care: Critical components in the delivery of high-
quality oncology services. Support Care Cancer. 2015;(23):3633-43.

W R

Cancer Prehabilitation

“Prehabilitation is a process on the cancer continuum of care that occurs
between the time of cancer diagnosis and the beginning of acute
treatment and includes physical and psychological assessments that
establish a baseline functional level, identify impairments, and provide
interventions that promote physical and psychological health to reduce
the incidence and/or severity of future impairments.”

Silver JK, Baima J, Mayer RS. t-driven cancer an
essential component of quality care and survivorship. CA Cancer J Clin.
2013,63(5):295-317.
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What is the difference between

al
hat promotes strength and aerobic fitness?

Impairment-
driven cancer
rehabilitation

consumer, these are
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General exercise

Apples and oranges are both on the list of
things that are good for cancer survivors
but eating an apple is not the same as
eating an orange. To the educated

very different foods.
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Impairments in Cancer Survivors

In a study of 163 women with
metastatic breast cancer:

1. What percent had impairments?
2. How many total impairments were
documented?
3. What percent of women received
ilitation treatment as { -
-
Answers:

92% of the women had impairments
530 impairments were documented
<2% of the impairments were treated

Cheville AL, et al. Prevalence and treatment
paterns of physical impairments in patients.
with metastatic breast cancer. J Clin Onc 2008,

Cancer rehabilitation is

medical care
) SPAULDING

In a study of 529 older
adults with cancer:

1. How many of these
patients should have been
sent for PT/OT for their
functional deficits?

2. What percent received
PT/IOT?

Answers:

341 survivors (65%) had
potentially modifiable
functional deficits and
needed PT/OT

9% received OT/PT

Pergolotti M et al. The prevalence of potentialy
modifiable functional deficts and the subsequent
use of occupational and physical therapy by
older aduits with cancer. J Geriatic Onc 2015.
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Impairment-Driven Cancer Rehabilitation

Siver JK. Baima ), Mayer RS (2013) mparment drven cancer

rehabifaion: An essental componentof quaty care and
1. CA Cancer J Cln 63 (5)295-317.

Parkh R, Kirch RA, Brawley OW. Advancing a qualiy-of-ife

‘agenda in cancer advocacy. JAMA Oncology (May 21,2015).
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What does a best practices cancer rehabilitation model look

like?

Formally trained rehabilitation healthcare
professionals

Scope of practice includes treating physical
and functional impairments

Reimbursed care by third party payers

PT, OT, SLP

(+ nutrition, mental health &
other clinical consults)

Valuable member of interdisciplinary team
Training varies widely

Scope of practice does not include
treating physical/functional impairments

= Not reimbursed by third party payers

Fitness Professional —
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Distress, Disability, Financial Toxicity
& Quality of Life

Distress & Disability

Sro *...physical symptom
distress negatively
affected all outcomes...”

o B e P T W T T S T

B i 44 et x! ey

T Ty Ty

“Physical performance
and activity level were
the only factors that

Fvy correlated positively to
QoL."
P T S B “The risk of
dasibty? Flecings #om a arge Ausiralan study. distress...relates much
R E' B G 8 B § L s 4 s o8 8 more strongly to their

level of disability...”

Many more cancer

survivors had poor QOL.

due to physical problems
than emotional ones.
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High

Quality of Cancer Care

Low

Dual Screening vs. Distress g and No S ing

Dual Screenin,
(or distress & physical impairmants)

+ Baseline estabiished for
both physical &
psychosacial snpairments

Ti el inbedvinti

miore likely o ba successiul

In improving both physical &

ol alth

Distress Scroening

Take Home Point
It's hard to fix a problem

Mo Screening > that you haven't identified.

If your H&N cancer patient is
= Physical & psychosocial distressed because he can't work
Impairments nat and this is due to not driving
idantified or traated because of reduced cervical ROM,
how are you going to identify this?

lished

= No baseline esta

>

Optimal

Health

Not Optimal ' Physical &

What happens if survivors who have impairments
don't get rehabilitation?

s, T A 4T3 o 53 ITORL L1 TE

Cancer rehabilitation may improve functicn In survivors and decrease the scanomic burden of cancer to
Individuals and society,

Cvenes 28713 Esuts 201 dpr 18

Sancar, 014l $5ANK ISP OTIE ciok 13

Cancer rehabilitation and prehabilitation may reduce disability and early retirement.

=

B P21 1330 g 12 33504 paman 39411 DD ol 3304 e 3

Cancer prehabilitation and its role in Improving health cutcomes and reducing health care costs.

= Unnecessary disability for the survivor
Unnecessary financial toxicity for the survivor, loved ones & society
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‘P:rlmnlwoﬂﬂu Impairments in differentiated thyrold cancer patients: results from a monitoring
programme.

.5, i B Sroer 5. Gesoow M.
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Excellent health-related quality of life outcomes are impossible to achieve if
survivors live with unnecessary pain, fatigue and disability. Impairment-driven
cancer rehabilitation is the next frontier in survivorship care.

Quality of Life

Pastoral Care

Palliative Care Cancer Rehabilitation

Integrative Therapies

General exercise

Psychosocial
Nutrition

Cancer rehabilitation is not optional

Eligibdlity Requirement (E11)
— Rehabilitation

S

[SESERSYET
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Cancer Prehabilitation

(@ SPAULDING @ e




— Cancer Diagnosis Cancer Treatment

Prehabdiitation Assessments Rehabilitation Assessments
and Interventions and Inferventions

Survivorship Care C
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Pre/Peri/Postoperative Care Continuum

Training for Marathon | | 48-72 hours Before, During & After Race | | Recovery & Training for Next Marathon

Prehabilitation Enhanced Recovery Program Rehabilitation

Preoperative Phase Perioperative Phase Postoperative Phase :

Cancer Surgery ‘ Next Cancer Treatment

Diagnosed
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Review
A systematic review of pre-surgical exercise intervention studies with @:mw..l
cancer patients
Favil Singh*®* . Robert U. Newton™®, Daniel A. Galvo®, Nigel Spry *=%,
Michael K. Baker *
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ARTICLE INFO ABSTRACT

i ackgraund. Recent reviews suggest that enhancing fitness and functional CapCy prior 10 surgery can
Aceepied 28 jamuary 2013 acceleate postsurgery recovery and meduce mortality. However, the efiect of pre-sungical exercise
- nterventions i cancer patients i not fully explained. The aim of this paper & to sysermatically review

the nailable herature mgamding pre-surgery evercise training interventions n cancer pa
Concer sugery exanmine their efects on plysiolagikal cutcomes 43 well a5 quality of ife (QOL) and length of baspital
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iy i Wihods: Relevant & e were eniifid through a earchon MEDLINE FreVEDLINE, ANED. MEDLINE
I Daly Update. CINAHL and SPORTDiscus. Al randomized controlled tials (RETs) and pon-RCTS that had
Rewew tosurg: i i
i i 25 participant characteistics study design. types of cance, length of Sudy.and prinmry outcomes were
Lurg extracted. Methodological rigour wasasesed using amodified DelphiList Due to the heteroge ety and
earth of pre-surgical studies we were Imited (0.4 ystematic review rather than a meta-analy s

s
Colarestal Rewils L

N Tk i s Aok of exercise inervention varied acress the different
cancer groups. The majority of el with sig-

[
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physical capaciy. Surgical oncologists may con dder pre-surgical exercise interventions as 4 potential
adjunant therapy (o improve patients o




A Randomized Control Trial in Patients Undergoing Colorectal
Resection for Cancer

Cheisia Gilis, R.D., M.3c., JuoL MD MEc., LaWO’.tt MD., M.S¢., Rashami Awasthi, B.5c.,

ABSTRACT

Hackgromnds The prenperarive period {perhabilinarian) may represens 1 mase appenpriare rime tha the postoperarive perind
0 implement an inervenrion. The impact of prehabiliation an recavery of fancrional exercie capaciny was chus smudied in
patienss undergning colorectal ssecrian for cancer.

Methods: A parall-arm singhe-blind superioriy randomized coetrollod il was condiacted paticats were rane
domined to ocive cither pechabiitation (s - 39) o shabifitaton (n - 39, Both o mmd)'»mo—buod intervention
of modorat acrobi and roistance cxercises, nutritional counscling with o
siated cither 4 wecks before surgery (prchabilieation) or immediaicly aficr suspery (schabiation), a||.| wuuuun] |wsm-1..
e surgery. Paticats wees managed with an caanced rovovery pathway, Primary outcome was funceional excrvise capasity
encasurd wing the vilidsed 6—m|r walk tost.

Results: Median & 24,5 duys. While awaiting surg ional walki =X

o bigher pocponion of the pak prsomparsd with e rehabilaon roup (53 . 13%, adjsted P= 0.006),
acs and duration of |Mnu|v.|l were similas, The difference betwoen buscline and §-weck 6-min walking s
¢ bigher in the coenparod with the rehabil (137 m SD, 548] s 2|sm|sn
o7k ..-.nd.rrm«ijimws-a:r 1397 7.0 A bigherprgorionof

ce have haseli ap E ' hahilirasi pmplsaﬂu\-hmdp 004s).
Conclusian: Measingful ¢ |u|-oﬁ in pentagersive funcrional exercie capaciry can be achieved with 4 pechabdlinrion

I-i 7-47)

Prehabilitation to Enhance @®-—
Perioperative Care

Francescn Carl, e, s s, o, Coiena SchoodeSengdah, u: me

AYWORDS
* Burgery * Bty * Cancer * Pratatitanon » Exeise * Nusttion

WEY POINTS.

THE STRESS OF SURGERY AND TRAJECTORY OF RECOVERY

sant ey swssen 10 e Bod] I e invmecate sysem changes are intisted
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lournal of Oncology Navigation & Survivorship- August 2014

ADMNN+ Annual Navigation and Survivorship Conference Poster Abstract
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Take Home Point

number of serious post-
op complications.

Suppent Corg Contes 2014 Fab 23 345-70 oo 10 100700820.014 23634, Epulh L
Precperative nutritional support in cancer patients with no ciinical signs of
controlled trial,

P Jasrecen T, Kakos . K . Boower M. Korsownia &, ) .
% Author information

Abstract
PURPOSE: Precperatie nutrison is bensficial for patants. et e is bite o o genio
fenmalncursted patients. The am of this study was o the Feed 1 mroduce preope without makeutriton at
quabicaton for Surgey.
METHODS: Tha uu [ -mnm eontroled. open-kabel study. Fatients in inersentional group racerved nutritonal

days ey wvarycay chet. Each pabients nutribonal status s 38sessed baice-at

cpuafic aton | ﬂqﬁtmmsm; Iatnaﬂ:r!'w ramitiens. alburmin, total proten, ransfiin, and total lymphoc i count) and 1 day befone surgeny
{change in body weght and laboratory parameters). Afer surgery. all paients wor follownd up for %) days for pasinperative comphcasons
RESULTS: Fiftyfour patants and 430 ware anshzed | pihiod, patients in control Mared t:
-anthy hghae ip < 0.007) numaar of uppies Mornovae, lavals of al
Laboratory parameters decined sgniicanty (o< 0 001) in thess patients. whis in nlinentional arm were stable (altumn and iotal prowin) o rased
{transfomn and fokal hymphoe B count]
CONCLUSIONS: Frocperat L 3 patents as it helps 1o maintan proper nutrisonal status
e rochuc rmber ard wenty with pabints mothoul suth Suppor
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A Cancer Prehabilitation vs. Usual Care and Education
= -
2 Take Home Point
Prehab is medical care that drives
o Usual Care +
specific outcomes. Prohabilitation
Assessments & rnlel\mnlion;
= Baselino e: leshed with
= physical & psychosocial
" assessments
3
5 » Specific interventions
g Usual Care + mipdoyed 10 Improva
a Education physical & psychological
B - health above basaline
it = Mo baseline estabdished prior 1o aCute cances
£ treatment
5 = Spacific interventions to Lo
5 improve physical & £ Sngoing asebssmonty
psychological health prioe f"":‘:”"‘ '"3"""' LIRS
1o acute cancer freatmant SNE. (O PRODRIREIVE
Usual Care impairments identified
B aro variabio with poor Hial i :
control and ne baseline and:leenled oay
= Mo basaling establishoed 0 compare rosults
« No specific interventians
o improve physh
= peychalogis haalth pror to
o acute cancer ireatment
3
LoW  ability to Assess & Potentially Imprave Physical & Psychalogical uuzr:om
=
£
g
-
=1
=]
= NO PREHAB
REHAE
I~
NO REHAB -
2
o
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Does the location of pre/rehabilitation services

delivery matter?

Where is my
patient getting
high quality
cancer care?

&) SPAULDING

Within the
Oncology/Surgery
Department (Onsite)

Within the Rehabilitation
Medicine Department
(Onsite but different
department)

Within the hospital
system but not under
Oncology or Rehab Med
Departments (Onsite but
decentralized location)

Community based
(Offsite)

The farther the patient is from the
oncologist/surgeon, the less
control the physician has over
care delivery.
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Palliative Care vs. Cancer Rehabilitation

Key Differences

Palliative Care

Cancer Rehabilitation

» High symptom burden

» Focuses on pain but also
nausea and other Gl symptoms

« Priority is patient and family
values that include spiritual
issues

 Physicians often not trained in
procedures including Edx, TPIs,
etc.

* May be one symptom or
impairment (eg, carpal tunnel
syndrome)

* Generally not focused on
nausea and other Gl symptoms

« Priority is patient function

 Physiatrists trained in
procedures including Edx and
injections

Silver JK, Raj VS, Fu JB, Wisotzky EM, Smith SR, Kirch RA. Cancer rehabilitation and pallative care: Critical
components in the delivery of high-quality oncology services. Support Care Cancer. 2015 Aug 28.
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Survivorship Care

Intervention for Treatment Related.

Vocational Services

Surveillance of Cancer Cancer
or Cancer Recurrence.

Assistance with Medical
Insurance & Disability

Psychosocial Services.

e

Rehabilitation

Pastoral/Spiritual Care.

Complementary &
Integrative Services

HARVARD MEDICAL SCHOOL
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What do CAPs Mean?

Old Standard of Care

* Too few patients were
referred for cancer rehab
treatment with

New Standard of Care =
Accountable Care

« Refer many more patients

for cancer rehab for
treatment with

licensed/board certified
rehabilitation healthcare
professionals.

licensed/board certified
rehabilitation healthcare
professionals.

* Those who were referred

often had many, many
visits.

« Treat them for fewer visits.

w SPAULDING
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Medical Knowledge

“From the rehabilitation professional perspective, treatment options are
continually changing, requiring maintenance of current knowledge for a large
array of cancer types, treatments, and level of disability.”

Aromatase inhibitors may cause physical
impairments in:

A. Joints
B. Tendons
C. Nerves LscHoou

How does this tie into CMS?

Drug-induced tendinopathy is an underestimated problem

it addition is

4 classes of drugs cause probl inhibitors (Al)

(Als, statins, glucocorticoids and quinolones)

50% of patients may have musculoskeletal (MSK) problems

20% may discontinue drug due to MSK problems

60% of symptoms in the hands and wrists

90% or more show periarticular changes on ultrasound

50% may have baseline problems that worsen with starting an Al

2 months—mean time from treatment initiation to symptom onset or worsening

Prior ataxane, the risk of MSK problems
MSK problems include trigger fingers, DeQuervain's itis, and itis of finger
and flexors

Kirchgesner T, Larbi A, Omoumi P, et al. Drug-induced tendinopathy: from

physiology to clinical applications. Joint Bope Spine. Dec 201481(6):485-492.
HARVARD MEDICAL SCHOOL
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EFNTER FOR MITHCART & MPBICAID PENEVTION

Oncology Care Model
Frequently Asked Questions
Updated March 16, 2015

GENERAL
What are the goals of the Oncology Care Model (OCM)?

The goals of OCM are 10 utilize appropriately aligned financial incentives to improve care
coordination, appropriatenass of care, and access to care for beneficiaries undergoing
chemotherapy. The model encourages panicipating practices to improve care and lower costs
through a moded that incorporates a c Cl fee and episode-based payments. The
Innovation Center expects that these improvements will result in better health cutcomes, higher
quality care, and lower Medicare costs. This is in accordance with the Department of Health and
Human Services' “Better, Smarter, Healthier” approach to improving our nation’s health care,
setting clear, measurable goals and a timeline to move the Medicare program — and the healt
care system at large — toward paying providers based on the quality, rather than the quantity of
care they give patients.
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EPISODE DEFINITION
Hew is an episcde of care defined?

Epdsodes in OCM for Medicare Fee-For-Service beneficlaries (OCM-FFS) will initiate with either
an initial chemotherapy administration claim or an initial Part D chemotherapy claim for cancer,
and include all Medicare Parts A and B services that the OCM-FFS beneficiary receives during the
six-month episode. Certain Medicare Part D expenditures will also be included, Services that
OCM-FF5 benaficiaries receive before the initial chemotherapy claim will not be included in the
OCM-FFS episode. Subsequent episodes may occur if the beneficiary receives additional
chematheragy after the first siemonth episode.

NEW: Will any services be excluded from OCM eplscdes?

No, All Medicare Part & and B services and certain Part D expenditures occurring during the &-
month OCM episodes will be included in the total cost of care. These services may include but
are not limited to all inpatient costs, post-acute care services, drugs, labs, imaging, surgery, and
radiation therapy. All of these expenditures will also be included in the historical basefine period
used to construct benchmark prices.

HARVARD MEDICAL SCHOOL
TEACHING HOLMTAL

Are hormonal therapies that are used for cancer included in OCM-FFS?

Yes. Hormonal therapies used to treat a cancer diagnosis, such as aromatase inhibitors for
breast cancer and anti-androgen thecapy for prostate cancer, are included on the chemotherapy
list for OCM-FFS and trigger episodes in the same manner as other chemotherapy drugs,

TEACHING HOLMTAL
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Case

Bethany is a 53-year-old woman who recently underwent surgery for
breast cancer. She is having some problems with her arm and
shoulder. She’s back at work, but her boss has informed her that he’s
not happy with how much leave Bethany has taken. According to a
study released in Feb 2013 in the journal Breast, will her arm
problems likely lead to more absences from work?

(@ SPAULDING @ e

“Breast and arm symptoms are as strongly associated with being on
sick leave as types of breast and/or axillary surgery. Early self-
reported symptoms are important to consider in guidelines for sick
leave and rehabilitation after breast cancer surgery.”

Wennman-Larsen A, et al. Sickness absence in relation to breast
and arm symptoms shortly after breast cancer surgery. Breast.
2013 Feb 11.

HARVARD MEDICAL SCHOOL
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We know we should be concerned about upper quadrant impairments and
associated disability in the breast cancer population.

What other population has a lot of shoulder impairments that affect both
leisure activity and ability to work?

TEACHING HOLMTAL
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Association Between Multimodality Neck Treatment and Work and Leisure Impairment: A Dissase-Specific
Measure to Assess Bath i and ilitation After Neck i
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Evidence-Based Rehabilitation Medicine

Rotator cuff impingement AT 5 i Sieey
Adhesive capsulitis (frozen shoulder)
Lateral epicondylitis (tennis elbow)
Median neuropathy (carpal tunnel

syndrome)
« Trigger finger
i T Mvod. ial Pain [r—
Jrhice P el Syndrome Pain Syndrome
vt At el [E—

L aad
o i 8 Gai
i i I 3 e
R — =
. R, T e K ot
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FIGURE: A High-Quality Cancer Care Delivery System

A High-Quality Cancer Care Delivery System

Evidence Base to leform Clisical Care.

sueIUID IV

Value Based Care has 3
Key Stakeholders and
involves making the care

relevant to:

=

Patients—so they Aisrdable,
have shared High-Guasbey Care
decision making
and ask for this
care
Doctors—so they Liarreng Heakth Care aformaton Tecnclogy System
see the benefits
and it's a seamless
part of their
workflow
Payers—so they ey
see the positive i e
outcomes and cost B
benefits

~

©

Institute for Healthcare Improvement

The |HI Triple Aim

The IHI Triple Aim

< Y po cas . Population Health

Triple Aim in Cancer Care

Can you make your patients happier and
healthier--with fewer visits, fewer
unnecessary tests (e.g. metastatic
workups for musculoskeletal problems)
and less cost?

YES, if you prevent some impairments and Experience of Care Per Capita Cost
identify others early — treating them
efficiently and effectively.
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“Cancer rehabilitation before, during
and after therapy is the largest
unaddressed need in oncology. No
— oncologist should allow patients to
Rehabilitation programs are suffer needlessly. Routine referrals to
probably the single most cancer rehabilitation are not
underappreciated service optional—they are absolutely
among cancer survivors essential to high quality care.”
right now.”

What are the oncology physicians saying?

Kevin Oeffinger, MD, MSKCC
& Chair of ASCO's
sUNiveiihip sam

“Itis time that oncologists

Ehe Washinaton Dos engage with experts in cancer
he 10 |‘.I‘_|l|t_]t. n Post rehabilitation to better predict

which impairments might arise,

or have occurred,

" Prenab is part of patient from their cancer or planned

centered care. One of the first cancer therapy and develop

things patients ask me during strategies to reduce disability

our initial visit together, is, and maximize the physical and

“What can | do to help myself psychological health outcomeg

prepare for of survivors.”

treatment?" Patients already

intuitively understand that

prehab will benefit them. It has

taken the medical community a

ittle bit longer to catch on...”

July 29,2013

&the US Oncology Network

Andrea McKee, MD

Chairman Department of

Radiation Oncology

Sophia Gordon Cancer
nt

Former President and CEO,
Fox Chase Cancer Center
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Impairment driven cancer
rehabilitation is the next frontier
in survivorship care.

HARVARD MEDICAL SCHOOL
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Next on the Horizon

More and better studies on cancer rehab

More sophisticated understanding by oncology healthcare professionals

of the difference between general exercise vs therapeutic exercise to

treat impairments

Huge increases in survivors demanding cancer rehab

Huge increases in oncologists wanting rehab care of their patients (high-

quality cancer care)

5. Hospitals and cancer centers being held accountable for cancer rehab
care--including demonstrating appropriate screening, tracking of
referrals to rehab (what is the gap in care compared to new cancer
cases), and physical/psychological outcomes

6. More inclusion of primary care providers, nurse navigators, mental

health professionals & others

N

W

7. Better reimbursement

8. Cancer rehab is part of bundles

9. Rehab is not optional—it's a standard part of high-quality cancer care
@ SPAULDING 0 e
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Save the Date - Cancer Rehabilitation Conference
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Impairment-Driven Cancer Rehabilitation: An Essential
Component of Quality Care and Survivorship

Julie K. Silver, MD"; Jennifer Baima, MD? R. Samuel Mayer, MD?

Adult cancer survivors suffer an extremely diverse and complex set of impairments, affecting virtually every organ system.
Both physical and psychological impairments may contribute to a decreased health-related quality of life and should be identified
throughout the care continuum. Recent evidence suggests that more cancer survivors have a reduced health-related quality
of life as a result of physical impairments than due to psychological ones. Research has also demonstrated that the
majority of cancer survivors will have significant impairments and that these often go undetected and/or untreated, and
consequently may result in disability. Furthermore, physical disability is a leading cause of distress in this population. The
scientific literature has shown that rehabilitation improves pain, function, and quality of life in cancer survivors. In fact,
rehabilitation efforts can ameliorate physical (including cognitive) impairments at every stage along the course of treatment.
This includes prehabilitation before cancer treatment commences and multimodal interdisciplinary rehabilitation during and
after acute cancer treatment. Rehabilitation appears to be cost-effective and may reduce both direct and indirect health care
costs, thereby reducing the enormous financial burden of cancer. Therefore, it is critical that survivors are screened for both
psychological and physical impairments and then referred appropriately to trained rehabilitation health care professionals.
This review suggests an impairment-driven cancer rehabilitation model that includes screening and treating impairments all
along the care continuum in order to minimize disability and maximize quality of life. CA Cancer ] Clin 2013;63:295-317. ©2013
American Cancer Society.

Keywords: cancer rehabilitation, prehabilitation, physiatry, physical therapy, occupational therapy, speech therapy, survivorship,
disability, impairment, impairment-driven, long-term effects, side effects
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Introduction

Cancer is one of the most prevalent, disabling, and costly
health care conditions affecting people living in the United
States and other developed countries. More than 40% of
those born today will develop some type of cancer during
their lifetime.’ Due to advances in diagnosis, treatment, and
supportive care for cancer, the 5-year relative survival rate
for all cancers diagnosed has increased from 49% (1975-
1977) to 67% (2001-2007).? The majority (64%) of cancer
survivors were diagnosed five or more years ago. Siegel et al
projected the number of cancer survivors in the United
States will increase from 13.6 million to 18 million by
2022.3 However, the survival rates alone do not reflect the
significant burden of treatment toxicity. Oncologists have

the dual concern of increasing survival rates while
simultaneously trying to decrease treatment  toxicity.
Therefore, identifying and addressing treatment-induced
physical impairments that can lead to considerable disability
is an important part of cancer care.

The cost of cancer is enormous. In 2011, Mariotto et al
reported that health care costs for approximately 13.8
million cancer survivors was estimated to be $124.57 billion
and, based on current growing incidence and improved
survival rates, the number of cancer survivors in the United
States will increase by 2020 to at least 18.1 million,
generating an annual cost of $157.77 billion that year.4 Itis
difficult to quantify the indirect costs of cancer survivorship
in the United States (eg, lost wages, caregiver burdens,
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transportation, and adaptive equipment), although they are
obviously enormous. Other countries, however, have
attempted to quantify these costs. Polish health economists
have estimated that work loss due to cancer accounts for
0.8% of its gross domestic product.’ If the United States
had a similar work loss due to cancer (with a gross domestic
product of approximately $15 trillion), the equivalent cost
would be $120 billion. Although it is challenging to
estimate the profound direct and indirect health care costs
of cancer and its sequelae, 2 recent systematic reviews
suggested that cancer rehabilitation is cost-effective.®” In
addition, a 2013 Scandinavian study reported that of the
approximately 1100 participants who were consecutively
recruited an average of 11 months after diagnosis and
assessed at the beginning and end of rehabilitation, 76%
returned to work within a mean of 6 weeks.®

An important study published in 2012 compared the
health-related quality of life (HRQOL) in cancer survivors
with that of others.” Cancer survivors reported a much worse
HRQOL for both physical and emotional health compared
with population norms. Weaver et al” assessed HRQOL in
1822 adults with a history of cancer and 24,804 individuals
who had never been diagnosed with cancer. Poor physical
health was reported by 24.5% of cancer survivors but by only
10.2% of those without a history of cancer. Poor mental
health was reported by 10.1% of cancer survivors compared
with 5.9% of adults without a cancer diagnosis. When
extrapolated, this study suggests that 3.3 million cancer
survivors in the United States may have poor physical health
and 1.4 million may have poor mental health.

This study demonstrated that cancer survivors HRQOL is
more often influenced by physical issues than emotional
problems. Approximately 1 of 4 cancer survivors reported poor
physical health whereas only 1 of 10 reported poor mental
health. Although the physical and emotional components
were reported distinctly in this study, in reality there is
considerable overlap and influence of one upon the other.

Evidence suggests that patients, in fact, have many
unmet needs.'® For example, Cheville et al found that in
163 women with metastatic breast cancer, 92% had at least
one physical impairment, with a total of 530 impairments
identified overall; 484 of these impairments (91%) required
a physical rehabilitation intervention and 469 (88%)
required physical and/or occupational therapy.'' Despite
more than 90% of the participants needing cancer
rehabilitation services, fewer than 30% received this care.
With the exception of lymphedema, less than 2% of the
impairments that were not detected during hospitalization
and required physical or occupational therapy received
treatment. Thorsen et al evaluated 1325 survivors of the 10
most prevalent cancers and found that 63% reported the
need for at least one rehabilitation service, with physical

therapy being the most frequently reported need (43%).12

CA CANCER J CLIN 2013;63:295-317

They also reported that patients were often not referred for
40% of the participants reported unmet
rehabilitation needs. A study by Schmitz et al found that at
least 60% of breast cancer survivors had one or more

services;

treatment-related impairments at each checkpoint over a 6-
year follow-up pcriod.13 Cheville et al evaluated the
detection and treatment of functional problems in cancer
survivors and concluded that “Functional problems are
prevalent among outpatients with cancer and are rarely
documented by oncology clinicians.”**

A leading cause or perhaps even the leading cause of
emotional distress in cancer survivors is physical disability.
Banks et al investigated distress in cancer survivors and
found that the major cause was disability."® They concluded,
“The risk of psychological distress in individuals with cancer
relates much more strongly to their level of disability than it
does to the cancer diagnosis itself.”*> Ponto et al observed
that, in women living with ovarian cancer, a predictor of
distress was poor performance status.'® A study of 112
Jordanian patients receiving chemotherapy found that lower
scores in emotional and physical functioning were associated
with higher reports of distress.'” In fact, the link between
physical and psychological function is becoming so
important that, in a recent study of screening in an inpatient

¢

setting, researchers advised, “...routinely screening for
psychological and physical distress should become a first step
in the assessment of the biopsychosocial needs of people
receiving inpatient treatment for cancer.”®

There is a need to better understand and clarify the field of
cancer rehabilitation, including the selection of appropriate
screening for impairments and subsequent disability as well as
the identification of health care professionals who are
qualified to treat patients for their rehabilitation needs.
Rehabilitation health care professionals should be focused on
functional outcomes that include activities of daily living (eg,
dressing or bathing). However, effectively completing
activities of daily living indicates a very low level of function
and most cancer survivors accomplish them without any
problems. Other functional that include
instrumental activities of daily living, such as performing
household chores or going to the grocery store to get food,
should also be evaluated. However, even focusing on
instrumental activities of daily living is not enough as
functional problems may be subtle, but cause significant
disability and reduced QOL. For example, rehabilitation
professionals who treat patients with head and neck cancer
know that subtle swallowing impairments may lead to
significant functional problems and subsequent disability for
many individuals."”” Consider the head and neck cancer
survivor who continues to have subtle swallowing issues and
wants to return to work but has no privacy during lunch to
eat without being observed. He may elect to stay on disability
rather than risk embarrassment or, even worse, choking or
aspirating when rushing through lunch even though his

outcomes
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TABLE 1. Examples of Functional Assessment Tools?

General performance

Functional Independence Measure (FIM)
Short-Form 36 (SF-36)

Karnofsky Performance Status Scale

Eastern Cooperative Oncology Group (ECOG)

National Institutes of Health Rehabilitation Medicine Department
Performance Scale (NIH-RMDPS)

Mobility/balance

Timed Up and Go (TUG) Test

6-Minute Walk Test

Tinetti Balance and Gait Assessment Tools
Pain

Visual analog scales

Brief Pain Inventory

Fatigue

Visual analog scales

Piper Fatigue Scale

Functional Assessment of Chronic Iliness Therapy-Fatigue Scale (FACIT-F)
Distress

Distress Thermometer
Hospital Anxiety and Depression Scale

This is not intended to be a complete list.

family needs his former income and he can perform all
functions of his job.

It is important to: 1) focus on screening for physical
impairments (from mild to severe) as they need to be
identified and treated to improve survivors’ physical and
psychological outcomes (Table 1); and 2) refer cancer
survivors who have problems amenable to rehabilitation
interventions to the appropriate health care professionals
who have the expertise to evaluate and treat their physical
impairments and maximize functional status (Fig. 1). It
takes years of training in rehabilitation medicine to
appropriately evaluate and treat this diverse and medically
complicated patient population; therefore, rehabilitation
interventions to treat physical impairments should be
performed only by health care professionals who are trained
in rehabilitation. Physiatrists should ideally be part of the
cancer care team and would be instrumental in diagnostic
evaluations as well as provide unique expertise in prescribing
pain medications to treat nonmalignant conditions that are a
result of cancer treatments, perform injections, and prescribe
appropriate splints and other devices. A physiatrist, a
specialist in the nonoperative treatment of musculoskeletal
problems, might serve as the attending physician on the
inpatient rehabilitation unit.

Fitness professionals are an important part of the
rehabilitation team as well; however, as they are not trained
to treat physical impairments, their scope of practice is
limited to providing general exercise recommendations.
Patients should only be triaged for general exercise
instruction after they have been screened and treated for
impairments by trained rehabilitation professionals. Safety is
a significant concern in this medically complex population,
and lack of appropriate screening or treatment may result in
further injury or other medical complications.zo'22

The following 3 examples highlight the value of
screening for and treating physical impairments in a best
practices cancer rehabilitation model of care as well as
demonstrate the relationship between cancer treatment-
related impairments and disability. Because driving is a
critical factor in many cancer survivors’ lives, enabling them
to be independent and functional in the community and at
work and avoid significant disability, driving will be the
impairment of focus in each example.m’24 This functional
outcome (ie, driving) will remain static while the diagnosis,
impairment, and disability vary depending on the case.

The first case is a young man with an osteosarcoma and a
right-sided below-the-knee amputation who was unable to
drive. Interdisciplinary rehabilitation interventions included
medications (physiatrist), a prosthesis (prosthetist), gait train-
ing and therapeutic exercise (physical therapist), and a driving
evaluation with adaptive equipment recommendations
including a left accelerator pedal (occupational therapist).
While this patient’s impairment was unchanged (amputa-
tion), his level of disability significantly improved. The sec-
ond case is a middle-aged man who had head and neck
cancer and had stopped driving during treatment. Discontin-
uation of driving during treatment is a relatively common
occurrence in this pol;)ulaltion.%’26 Loss of cervical range of
motion, an impairment, made driving unsafe. Care included
physiatry (medications to decrease pain and muscle spasms),
physical therapy (soft-tissue mobilization and therapeutic
exercise), and occupational therapy (adaptive equipment
including larger mirrors and sensors that were activated when
backing up or changing lanes). This patient’s impairment
improved but never returned to his premorbid baseline; how-
ever, his driving disability resolved. A third case involves a
middle-aged woman treated for breast cancer who subse-
quently developed lymphedema and pain with paresthesias in
her hand on the affected side while driving for more than a
few minutes. Rehabilitation interventions included physiatry
(nerve conduction studies indicated median nerve compres-
sion at the wrist for which surgical decompression was rec-
ommended), physical therapy (reduction of lymphatic
congestion both preoperatively and postoperatively), and
occupational therapy (custom hand splint and adaptive
equipment including voice-activated computer software that
would allow her to send emails without using the keyboard
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General exercise for strength
and cardiovascular
conditioning*

Durable medical equipment \
g
.

Adaptive equipment

Assistive devices

Prosthetics

Physical medicine modalities
Therapeutic exercise

Manipulation and/or soft
tissue mobilization

Injectable medications
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Diagnosticimaging for
neurologic and
musculoskeletal issues

Electrodiagnostic studies for
neurologicand
musculoskeletal issues

Swallowing evaluation and
treatment

Speech evaluationand
treatment

Bladder/bowel dysfunction
evaluation and treatment

Sexual dysfunction evaluation
and treatment

Home safety evaluation

Workplace evaluation

Driving evaluation

Oral and/or topical
prescription medications

FIGURE 1. Rehabilitation Interventions Focused on Improving Physical Health and Decreasing Disability. Psychosocial, nutrition, and integrative thera-
pies were not included. *This is the only intervention that is not typically reimbursable by third party payors in the United States.

while healing). Her driving disability was completely re-
solved, and she was able to return to work.

Impairments and disability are related, but not the same.
Mild impairments may cause significant disability and, con-
versely, rather severe impairments may only cause minor dis-
ability. Therefore, in order to alleviate disability, it is
important to screen for impairments and then determine
how they are related to current function. The prospective
surveillance model has been suggested for breast cancer sur-
vivors and is focused on the early identification and treat-
ment of physical impairments in this population.’’”
Unfortunately, a significant barrier that contributes to
patients not being triaged appropriately for rehabilitation
medicine services is a lack of understanding about and/or
implementation of screening questions, tools, and proce-
dures that help to identify physical impairments in survivors.
Psychological screening (distress screening) is an important
part of cancer care as well. In fact, every facility that provides
cancer care should be implementing screening procedures for
both physical and psychological impairments. While this
review is primarily focused on screening for and treating
physical impairments, both are of paramount importance
and influence each other for better or worse. Therefore, a
recommended rehabilitation approach is to focus on impair-
ment-driven cancer rehabilitation, which should include
screening for and treating psychological and physical impair-
ments simultaneously. Table 2 highlights some of the differ-
ent strategies included in this approach that might be
deployed by an interdisciplinary rehabilitation team.

The prospective surveillance model, recently described
for a female breast cancer population in a supplement to
the journal Cancer, has much to offer in the early identifica-
tion of impairments and is complementary to impairment-
driven cancer rehabilitation care.?® In the prospective
surveillance model, the focus is on surveillance at various
junctures throughout the care continuum and into long-
term survivorship with the goal of the early identification of
impairments followed by appropriate referrals to rehabilita-
tion professionals. In this model, there is the theoretical
risk of overdiagnosing impairments in cancer survivors that
may not affect their ability to function or QOL. While this
is a concern, the practical reality today is one of underdiag-
nosis and an all-too-common scenario in which cancer sur-
vivors are left to their own devices to either “accept a new
normal” or to self-identify impairments that are causing
them considerable pain, functional loss, disability, and
reduced QOL to their health care providers. Diagnosing
malignancies often follows a similar pattern in that screen-
ing tests may detect cancers at an earlier stage than when
patients present with a self-identified “lump” or other
symptom. Impairments that may be relatively easily
addressed by rehabilitation interventions if detected early
can become very difficult to treat if they have progressed
over weeks, months, or years. If both the diagnosis of the
initial malignancy and the subsequent treatment-related
impairments are allowed to progress to the point where the
patient self-identifies the condition, the diagnosis is likely
to be at a more advanced stage and may require more
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TABLE 2.

Common Interdisciplinary Rehabilitation Team Strategies

SERVICE

PURPOSE

EXAMPLES

Diagnostic imaging

Electrodiagnosis

Cardiovascular conditioning

Therapeutic exercise

Manipulation and soft-tissue
mobilization

Thermal and electrical modalities

Oral and topical analgesics

Injections and implantable
pumps

Swallowing evaluation

Speech evaluation

Assistive devices

Orthotics

Prosthetics

Home evaluation

Work evaluation

Driving evaluation

Mental health counseling

Neuropsychological testing

Diagnose etiology of impairment

Diagnosis of neuropathy or myopathy

Mitigate fatigue

Address specific muscle imbalances
Improve range of motion

Control pain
Control pain

Control pain

Identify and improve swallowing impairments
and avoid or reduce aspiration

Identify and improve speech and language
impairments

Enhance function

Compensate for weakness or limited range
of motion to improve ambulation and avoid falls

Replace amputated limb
Assess and improve safety of home environment
Evaluate and improve ability to perform essential

job functions

Assess and improve safe driving

Evaluate and improve psychological well-being

Evaluate cognitive deficits in “chemo brain”

MRI for diagnosis of adhesive capsulitis or
“frozen shoulder” in a patient with
breast cancer

Diagnose long thoracic nerve palsy or “winging scapula”
in a patient with lung cancer

Treat postchemotherapy fatigue

Address shoulder dysfunction in a patient with head and
neck cancer

Address sequelae associated with radiation fibrosis syndrome

TENS for neuropathic pain
Lidocaine patch for postthoracotomy pain

Phenol injection of splanchnic nerve for pancreatic cancer pain

Recommend dietary modifications in a patient with
laryngeal cancer

Improve speech in a patient with brain metastasis in the
left hemisphere

Prescribe a reacher for a patient with loss of lumbar motion
from metastasis

Prescribe an ankle-foot orthosis for a patient with foot drop
from neuropathy

Prescribe prosthesis for a patient with osteosarcoma
of the radius

Assess functional mobility in the home, including stairs, for
a patient with fixation after metastasis to femur

Facilitate return to work after resection for a brain tumor

Recommend adaptive equipment such as larger mirrors and
sensors for a patient with head and neck cancer with
limited cervical range of motion

Recommend specific coping strategies for decreasing anxiety
around returning to work

Recommend rehabilitation interventions that focus on
adaptive strategies to improve memory and concentration
as well as functional organization in daily life

MRI indicates magnetic resonance imaging; TENS, transcutaneous electrical nerve stimulation.

medical services with perhaps a worse outcome. Notably,
the anticipated outcome with impairments that were not
addressed early would likely be increased morbidity,
whereas the anticipated outcome with cancer that is not
addressed early may be increased morbidity and/or mortal-
ity. While a recent review of studies on the cost-effective-
ness of cancer rehabilitation was positive, there is a lack of
data to date on the financial benefits of the prospective
surveillance model.®

While rehabilitation in its totality encompasses much
more than physical impairments, without a clear and con-
cise focus on identifying and treating physical impairments
(including cognitive dysfunction) in cancer survivors, there
is little hope of improving their care. The contention,

supported in the literature cited previously,'* is that if
health care professionals focused on routinely screening
patients with cancer for physical impairments, in addition
to distress and other issues, and then referred appropriately
to trained rehabilitation professionals, significant improve-
ment in function, reduced disability, lower direct and
indirect healthcare costs, and increased physical and psy-
chological HRQOL would result (Table 1) (Fig. 1).%
Therefore, this review is written from the standpoint of
impairment-driven cancer rehabilitation. Admittedly, the
rehabilitation literature often does not make the distinction
between physical and psychological health outcomes clear,
but where distinction does exist, attempts were made to

highlight it.
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Identifying Physical Impairments in Patients
With Cancer

Table 3 lists the myriad impairments that may occur in
patients with cancer, impacting virtually every organ system,
and Table 1 lists some examples of validated tools that may
be used to identify physical impairments in this population.
These impairments can be due to tumor compression, treat-
ment side effects, or paraneoplastic phenomena. While they
can be sudden, catastrophic events such as spinal cord com-
pression, Cheville et al noted that in patients with metastatic
breast cancer, disablement is more frequently “driven by the
accrual of multiple physical impairments, adverse symptoms,
and their interactions rather than by discrete and functionally
catastrophic impairments.”30 In order to limit the scope of
this review, several common impairments will be presented as
examples. This article focuses on rehabilitation interventions;
the reader should refer to specific treatment guidelines for the
medical and surgical management of these conditions.

Pain

Most cancer patients experience pain during the course of
their illness, often debilitating pain.*' Pain is also one of
the most common issues that cancer rehabilitation health
care professionals routinely address. It is estimated that
30% to 50% of patients undergoing acute cancer treatment
will experience pain and up to 70% of those with metastatic
disease will have pain.32

Chronic pain in cancer survivors is relatively common as
well. Postmastectomy, postamputation, and postthoracot-
omy pain syndromes have all been described previously. The
prevalence of chronic postmastectomy and postthoracotomy
pain may be as high as 50%.%*° In another recent study,
researchers found that approximately 2 of 3 women under-
going surgery for breast cancer developed pain.36 Other
studies of chronic pain in patients undergoing limb amputa-
tion and thoracotomy report incidences of up to 70% to
80%.%” Head and neck cancer survivors have a reported inci-
dence of chronic pain of approximately 50%.%* %

In a Danish study, researchers evaluated more than 3000
female breast cancer survivors who were on average just
over 2 years after surgery.33 This study found that
approximately 50% of the women reported pain. Of the
women who complained of pain, 20% had contacted a
physician within the past 3 months for reports of pain in
the surgical area, despite having had the surgery on average
more than 2 years earlier. Interestingly, in this study,
women were more likely to report persistent pain if they
were younger (aged younger than 40 years), had received
radiation treatment, had undergone an axillary lymph node
dissection rather than a sentinel lymph node biopsy, or had
experienced pain in other parts of their body as well.

Barriers to managing pain have been described in the
literature, and chronic pain is such a significant issue in

CA CANCER J CLIN 2013;63:295-317

cancer survivors that physicians at The University of Texas
M. D. Anderson Cancer Center in Houston suggested,
“Promotion of wellness behaviors and the use of physical
therapy and physical medicine techniques early in cancer
recovery may help to diminish the intensity and incidence
of chronic pain in long-term survivors. For example,
perhaps all mastectomy or radical neck dissection patients
should be put through a course of physical therapy as a part
of routine care.”>”*!

Pain affects QOL in cancer survivors and may be due to
the malignancy itself, side effects or aftereffects of the
treatment, or other unrelated comorbidities.** Fear of pain
may be the cause of functional limitations rather than the
pain itself, and in a study comparing patients with advanced
cancer with those with chronic noncancer pain, the fear of
pain predicted limitations in function only in those patients
with advanced cancer.*® Pain severity correlates closely with
function, and in a study of Chinese patients with cancer,
those with more severe pain had poorer function while those
with mild, well-controlled pain functioned similarly to
individuals without pain.* Thus, it is critical to identify the
pain generator(s) as specific interventions can frequently
ameliorate pain, sometimes without medications. It is also
important to note that pain often occurs in “clusters,” with
other symptoms such as sleep or mood disturbance.*” Table 4
lists some common examples and associated characteristics of
cancer treatment-related pain.

Fatigue
Cancer-related fatigue (CRF) is defined as an “overwhelming
and sustained exhaustion and decreased capacity for physical
and mental work...not relieved by rest.”* In addition,
fatigue has been shown to impact negatively one’s economic,
social, and emotional status.*”*® Furthermore, CRF is
correlated with treatment intensity and can last well past the
completion of treatment.*’ As many as 75% of patients with
cancer have CRF and the likelihood of developing fatigue is
increased with any cancer-related treatment and is also more
likely to occur with comorbidities (eg, hepatic, cardiac, renal,
and pulmonary) and other conditions (eg, insomnia,
inactivity, chronic pain, and mood disorders).”®*! Fatigue
often persists beyond the treatment period.52

It has been shown that improving quality of sleep is
helpful, but increasing the amount of “rest” is not effective
in reducing the symptoms of CRF.>* Careful attention to
and their treatment will reduce CREF.
Treatment of depression and chronic pain has also been

comorbidities

shown to improve symptoms.s4 Exercise has been shown to
mitigate fatigue and this is even true while patients are

receiving active treatment of their cancer.” ™’

Neurologic Impairments

A wide variety of impairments of nervous system function
may result from cancer, either by direct effect at the primary
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TABLE 3. (Continued)
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Driving evaluation

ADLs indicates activities of daily living; CNS, central nervous system; IADLs, instrumental activities of daily living.

*This is not meant to be a comprehensive list of cancer diagnoses or impairments.

°In need of instruction about a safe and therapeutic exercise program.

Modified from the “When to Refer to Rehab” template with permission from Oncology Rehab Partners, LLC, Northborough, Massachusetts.

or metastatic tumor site or secondarily as a consequence of
surgery, chemotherapy, or radiation treatments. Neurologic
impairments, regardless of whether they are due to the malig-
nancy or the cancer treatment, may significantly impact the
individual’s physical, social, vocational, and emotional capa-
bilities. Rehabilitation strategies need to factor in progressive,
sometimes rapid, functional decline; the toxic effects of cancer
treatments; tumor recurrence; CRFE; medical fragility; and the
psychological and family issues associated with an often ter-
minal disease. The interdisciplinary rehabilitation team is
best equipped to handle the complexities of restorative care in
these situations, and meet the patient’s and family’s goals of
maximizing functional recovery and preserving QOL.

Chemotherapy-induced peripheral neuropathy, a possible
side effect of some chemotherapy drugs, is the most preva-
lent neurologic complication of cancer.’® It is estimated that
peripheral neuropathy may develop in 50% to 60% of
patients treated with taxanes and can result from paraneo-
plastic phenomena as well 260 Neuropathy symptoms may
be subtle and functional losses in sensation, proprioception,
and motor function can accrue almost imperceptibly over
time. For example, Wampler et al screened patients with
breast cancer after treatment with taxanes and found signifi-
cant postural instabili'fy.61 Interventions include balance
training, an emphasis on using visual compensation for pro-
prioception, and orthotics. Patients need education about
foot care and environmental hazards such as throw rugs.

The term “chemo brain” refers to a patient’s report of
mild cognitive impairment (MCI) during or following
chemotherapy. Although this term is widely used by
patients, it is somewhat controversial in the medical
literature as not all experts agree on the use of the term, the
etiology of the symptoms, and/or whether this is a legitimate
diagr1osis..62’63 Many chemotherapeutic drugs cause neuro-
toxicity, and the brain may be affected. There are numerous
proposed mechanisms behind  chemotherapy-induced
MCI®*®® and subsequent impairments, although subtle, may
cause significantly decreased function and disability in cancer
survivors.®30067 Neurocognitive interventions to improve
function are an important part of rehabilitation care and of-
ten involve physiatry and occupational and speech therapy
consultations. Although the pathophysiology of MCI in
cancer survivors is different than in patients with traumatic
brain injury, the rehabilitation interventions used are often
similar and focus on strategies that improve memory, atten-
tion, and organizational skills. In fact, it is not uncommon
for patients with mild traumatic brain injuries (concussions),
such as military personnel exposed to blasts,®® to have
impairments and functional problems that are similar
to those in patients who have undergone chemotherapy.
Neuropsychological testing may be performed prior to con-
sultations to identify specific deficits.
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TABLE 4.

Examples of Nonmalignant Pain Due to Cancer Treatment

PRIMARY CANCER SYMPTOM PAIN GENERATOR

TREATMENTS

Lung cancer Chest wall pain Postthoracotomy pain

Breast cancer Hand pain

Laryngeal cancer Shoulder pain

Carpal tunnel syndrome from lymphedema

Scapular winging from accessory nerve palsy

TENS, lidocaine patch, intercostal block
Lymphedema therapy, splinting, injection, surgical release

Taping, manual mobilization, scapular stabilization exercises

TENS indicates transcutaneous electrical nerve stimulation.

Brain tumors often cause neurologic sequelae. Despite
increases in the survival rates of patients with primary brain
tumors and advances in treatment, survival is limited for
many individuals and this feature needs to be factored into
the timing, duration, and types of rehabilitation interven-
tions offered. Nevertheless, rehabilitation after brain tumor
resection has been shown to result in better outcomes,
including gains in functional status and discharge to home.*
In fact, patients with brain tumors have been found in some
studies to have shorter lengths of stay on acute rehabilitation
units compared with those with other noncancerous brain
disorders, possibly as a result of higher initial levels of func-
tional independence on admission, fewer behavioral issues,
better social support, and expedited discharge planning due
to cancer-related prognostic factors.”

Most patients with brain tumors have multiple impair-
ments depending on tumor location and size and, in those
who have undergone surgery, the volume of tissue excised.
In a study of patients with brain tumors undergoing acute
rehabilitation, the most common neurologic deficits included
impaired cognition (80%), weakness (78%), and visual-
perceptual dysfunction (53%).”* In a more recent study of
106 patients, the most common impairments reported were
pain (56%; which included a 42% incidence of headaches),
ataxia (44%), seizures (43%), paresis (37%), cognitive dys-
function (36%), and visual impairment (35%).72

Specific rehabilitation measures for patients with brain
tumor-related  disability emphasize early attention to
mobilization, including bed mobility, transfer training, and
ambulation or wheelchair skills. Those patients presenting
with unilateral leg weakness will benefit from a physical
therapist assisting with progressive gait and balance training
and, when necessary, using an assistive device appropriate for
the degree of stability required (single-point cane, 4-pronged
cane, or walker). Provision of an ankle-foot orthosis to
control weakness and/or spasticity of the ankle musculature
is often needed. The risk of limb contracture, especially
in ankle plantar flexion, wrist and finger flexion, and shoulder
adduction and internal rotation is increased in patients
with weakness, particularly spastic hemiplegia. Early and
regular stretching programs, along with appropriate limb
positioning and supportive devices such as Multi Podus
boots, are critical. Glenohumeral support and position in bed

and wheelchair, the latter involving a lap table or arm
trough, is key to preventing hemiparetic shoulder pain.
A flaccid or significantly subluxed glenohumeral joint may
require a humeral cuff or sling-type arm support that is
used judiciously so as to not promote a contracture in
internal rotation and adduction. For individuals limited
by wunilateral arm weakness, an occupational therapist
can provide adaptive equipment such as reachers, sock
donners, or elastic shoelaces.

Injuries to the spinal cord may be secondary to either
traumatic or nontraumatic causes. Cancer-related spinal
cord injury (SCI) incidence may actually exceed that from
trauma and represents the most frequent type of
nontraumatic SCL.” Symptoms consistent with SCI occur
as a result of metastasis in up to 5% of all patients with
cancer.”* Weakness is present in 74% to 76% of patients,
autonomic dysfunction in 52% to 57% of patients, and
sensory loss in 51% to 53% of patients.”” Pain alone may
persist for a month or more (average, 6 weeks) before
significant neurological changes develop. The acute onset
of back or neck pain in a patient with cancer should be
considered to be spinal metastasis until proven otherwise. It
is critical, therefore, to rule out metastasis prior to sending
the patient for an exercise program as spinal metastases may
result in pathologic fracture and even cord compression if
proper precautions are not instituted.

Positive results have been demonstrated following rehabil-
itation in individuals with disability from spinal cord tumors,
with significant functional gains measured after inpatient
rehabilitation.”® For patients with incomplete injury, those
with the greatest number of neurological deficits were found
to benefit the most from inpatient rehabilitation. Factors
that have been identified as better prognostic indicators of
survival after inpatient rehabilitation include lymphoma,
multiple myeloma, breast and kidney cancer types; SCI as
the presenting symptom,; slow progression rate of neurologic
symptoms; combined surgical and radiation treatments; par-
tial bowel control; and partial independence with transfers
from bed to chair on admission to the rehabilitation unit.””
In a more recent retrospective study from Australia, patients
with primary spinal cord tumors and those without pain had
significantly better functional outcomes than those with
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metastatic disease and those with pain. However, all groups
made substantial progress on average.78

Medical complications associated with recent SCI are com-
mon, potentially life-threatening, and require a vigilant and
knowledgeable hospital staff. Comprehensive care for SCI
includes the management of pain, autonomic dysreflexia, pul-
monary and urinary tract infections, thromboembolic disease,
bowel and bladder dysfunction, decubitus ulcers, limb contrac-
tures, and spasticity as well as attention to ventilatory ability in
those with high spinal levels of injury. Certain measures insti-
tuted immediately after the onset of spinal cord dysfunction
remain standards of acute care in this patient population. Pro-
phylaxis for lower extremity venous thromboses with low-mo-
lecular-weight heparin should be initiated immediately unless
otherwise medically contraindicated and continued for at least
the duration of the rehabilitation phase (eg, for a total of 3
months in cases of plegia or severe paresis). Other areas of
management that should be instituted early in patients with
loss of thoracic musculature include incentive spirometry and
chest physiotherapy. The initiation of intermittent bladder
catheterization every 4 to 6 hours when daily bladder volumes
are less than 2 liters should be routine treatment, as well as
the institution of a bowel program with daily or every-other-
day suppository or digital stimulation. Other key measures in
early spinal cord care include the prevention of skin break-
down in body areas commonly at risk (occiput, sacrum, greater
trochanter, heels, and ischial tuberosities) by the patient turn-
ing in bed every 2 hours, as well as the use of a specialized
pressure relief bed and wheelchair mattresses, and heel protec-
tors. In addition, at least daily limb range of motion should be
initiated immediately after the onset of the SCI. Of note, as a
result of vasoconstriction from splanchnic sympathetic nerve
stimulation by noxious stimuli below the level of the spinal
lesion, patients with severe spinal cord dysfunction above the
T6 level are prone to developing autonomic dysreflexia, which
includes a significant increase in blood pressure above baseline.
If blood pressure remains significantly elevated, pharmacologi-
cal measures and intensive monitoring may be needed.”’

Bony Metastases

The vast majority of cases of skeletal cancer are of
metastatic origin. Bone metastases are a frequent source of
cancer-related physical impairment that require the active
involvement of the rehabilitation team. Challenges for the
treating team arise when metastatic bone lesions produce
severe pain that limits function or increases the risk of
fracture during therapeutic exercise or mobility. Rehabilita-
tion for this patient population focuses on decreasing the
stress or immobilizing compromised bone through the pro-
vision of assistive devices and orthoses, strength and balance
training, and modification of the patient’s environment.

Whenever possible, bed rest should be avoided as it adds

to general debility and further functional loss, as well as
increases the risks of hypercalcemia and thromboembolic dis-
ease. Depending on the severity and location of the lesion,
mobility restrictions can range from non-weight-bearing to
weight-bearing as tolerated. For complete non-weight-
bearing restrictions, assistive devices in the form of walkers or
bilateral crutches are typically necessary. If the condition is
bilateral, wheelchair mobility may become the safest option.
Single-point canes are used for patients with minimal balance
deficits and smaller lesion size, but patients with larger, more
symptomatic lesions should be advanced to a forearm-type
crutch, which permits a greater degree of weight support.

It is critical to first rule out the coexistence of upper
extremity lytic lesions before prescribing assistive devices that
require weight support through the arms. Bracing may reduce
the risk or symptoms of a pathologic fracture involving the
upper extremities and can facilitate use of the arms in
functional activities. Those individuals with upper limb
lesions should be taught to minimize torsion and weight-
loading and may benefit from an arm sling or humeral cuff
support. In the spine, use of a Jewett brace to prevent spinal
flexion or a custom-molded clamshell design to give stability
in all directions can be prescribed. When more rigid bracing is
not tolerated secondary to poor skin tolerance or discomfort, a
thoracolumbar corset provides limited support and pain relief.
Spinal bracing needs to extend several segments above and
below the involved area of the spine.

Cancer patients with pathological fractures and associated
functional deficits have been shown to make significant gains
when admitted to an inpatient rehabilitation hospital unit.® Tt
should be recognized that the rehabilitation of patients with
skeletal metastases has multiple inherent risks, and strategies to
exercise these patients remain largely theoretical due to a lack of
empiric data. However, the alternative to rehabilitation therapies
is often bed rest, which carries its own set of potential complica-
tions, including muscle contractures, weakness and atrophy,
osteoporosis, orthostatic hypotension, pressure sores, pulmonary
infection, and an increased risk of thromboembolic disease.

Soft-Tissue Impairments Associated With

Cancer Diagnoses

Cancer and/or its treatments can cause significant soft-
tissue abnormalities. One of the most frequently observed
is lymphedema, which is extremity swelling resulting from
disruption of the lymphatics following axillary or groin
lymph node dissection. The prevalence of lymphedema in
patients with breast cancer has been generally reported to
be between 15% and 30%.% Complete decongestive ther-
apy, which includes the use of manual lymph drainage and
compression garments, is effective in controlling edema.
When applied early in the course of treatment, before the
development of a significant volume increase (eg, a greater
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than 250-cc increase in the arm), lymphedema can almost
be reversed.®?83 Weight lifting, traditionally believed to
be contraindicated in patients with lymphedema, has
subsequently been shown to be beneficial.®*

Another frequently seen soft-tissue complication of
cancer treatment is radiation fibrosis. Long-term sequelae
include contracture and loss of muscle mass. Conservative
management with manual release techniques, stretching
exercises, and corticosteroid injections to the shoulder
(used judiciously) may help to improve range of motion.
The use of antifibrotic agents, such as pentoxifylline, in the
treatment of this problem has shown promise.85 Botulinum
toxin injections have also been used successfully.*®

Cancer Rehabilitation and the Care Continuum

Opportunities to screen for and treat impairments in cancer
survivors may begin shortly after diagnosis and continue even
years after the completion of cancer treatment (Fig. 2). The
care continuum includes prehabilitation (interventions
designed to increase one’s function in anticipation of an
upcoming stressor), 5”88

care, rehabilitation after acute cancer care, and rehabilitation

rehabilitation during acute cancer

of patients with cancer as a chronic condition (that may or
may not ultimately be the cause of their mortality). Prehabili-
tation is a process on the cancer continuum of care that
occurs between the time of cancer diagnosis and the begin-
ning of acute treatment and includes physical and psychologi-
cal assessments that establish a baseline functional level,
identify impairments, and provide interventions that promote
physical and psychological health to reduce the incidence
and/or severity of future impairments. Rehabilitation profes-
sionals who treat physical impairments, including cognitive
dysfunction, typically include but are not limited to
physiatrists, physical therapists, occupational therapists,
speech-language pathologists, and rehabilitation nurses.

Prehabilitation

Prehabilitation is the precursor to rehabilitation and may
involve a single or multiple interventions in anticipation
of upcoming cancer treatment; interventions may be
considered prior to virtually any type of cancer treatment.®’
A prehabilitation program usually begins with an initial
assessment to identify any postdiagnosis, but pretreatment,

impairments. If these exist, then appropriate triage

CA CANCER J CLIN 2013;63:295-317

TABLE 5. Improving the Oncology-Rehabilitation

Interface

m Include trained rehabilitation professionals in the formal cancer care
programming, including survivorship programming.

m Educate all staff involved in the care of oncology patients about
impairment-driven cancer rehabilitation care.

m Establish a multidisciplinary cancer rehabilitation program/service line or,
alternately, create a referral process for rehabilitation services within the
geographic area.

m Use screening tools to identify impairments.

m |dentify screening opportunities and integrate with appropriate on-site
and/or local referral resources.

m Map patient flow through the organization.

m Require documentation of the navigation process, including cancer
rehabilitation referrals.

m Track patient functional outcomes across the continuum of care beginning
with a baseline assessment.

m Include reassessments to identify new or ongoing rehabilitation needs.
m Include the patient as a partner in his/her rehabilitation care.

m Use patient education materials to complement rehabilitation care.

measures should be considered, which may include referrals
to physiatrists and/or physical, occupational, or speech
therapists (Table 5). If impairments are not identified, then
the goal is to prevent or limit future impairments, especially
focusing on those that may occur with upcoming cancer
treatment (Table 6). Courneya and Friedenreich described
the Physical Exercise Across the Cancer Experience
(PEACE) Framework that recommended “buffering” prior
to cancer treatment, which is one type of prehabilitation
intervention (exercise).®® Patients awaiting resection can be
offered supervised preoperative strength and endurance
exercises to buffer the potentially detrimental effects of
postsurgical immobility. Multimodal prehabilitation, or the
use of more than one intervention at a time (such as
concurrent physical therapy and nutrition counseling), may
be more successful than unimodal treatment. Interval
reassessments are, of course, necessary to maximize the
efficacy of interventions and coordinate with upcoming
cancer treatment(s).

Preoperative physical therapy is effective in reducing the
length of hospital stay and postoperative complication rates
in patients undergoing surgery. Examples include lung,
colorectal, and esophageal cancer.®”?°%7 Morano et al
formulated a 4-week prehabilitation program that did not
delay the “usual workup” for lung cancer and subsequent
resection surgery.97 This trial of 24 patients randomized to
pulmonary prehabilitation or breathing exercises only dem-
onstrated that patients in the pulmonary prehabilitation
subset had a shorter hospital stay and a shorter duration of
chest tube necessity.
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TABLE 6. Examples of Prehabilitation Goals

m Improve cardiovascular, pulmonary, and/or musculoskeletal function.
m Improve balance and reduce the risk of falls.

m Reduce anxiety and improve coping with specific cognitive behavioral
strategies.

m Improve quality of sleep with sleep hygiene education.
m Optimize surgical outcomes with smoking cessation interventions.
m Optimize diet with nutrition counseling.

m Begin preoperative pelvic floor muscle strengthening to improve continence
outcomes.

m Begin pretreatment swallowing exercises to improve swallowing outcomes.
m Implement home safety strategies to avoid falls.

m Facilitate return to work with adaptive equipment.

An Italian study demonstrated improved function in
patients with stage I or II non-small cell lung cancer and
chronic obstructive pulmonary disease who underwent an
extensive prehabilitation program, including supervised
aerobic exercises and strength training.90 Eleven patients
underwent a 4-week physical therapy program prior to
lobectomy, with medical evaluation occurring prior to and
on completion of the program. Later, Divisi et al observed
27 patients in a 4-week to 6-week prehabilitation program
of physical therapist-supervised breathing exercises, cycle
ergometry with telemetry monitoring, smoking cessation,
and nutrition optimization.”" All patients achieved functional
improvement as measured by peak oxygen consumption and
pulmonary function tests.

A Japanese study used historical controls to avoid depriv-
ing any of their patients of the benefits of prehabilitation.92
Twenty-two patients with lung cancer and chronic
obstructive pulmonary disease underwent supervised hospi-
tal-based respiratory therapy and an independent walking
program for 2 weeks prior to undergoing lobectomy. These
patients were compared with 60 patients with lung cancer
who received care at the same institution before the
prehabilitation program. Despite greater impairments in
lung function being noted in the prehabilitation group, the
prehabilitation patients had fewer postoperative complica-
tions and a shorter hospital stay.

Timing and availability of potentially curative treatment
are important considerations when designing a prehabilita-
tion program. Benzo et al followed 9 control patients and
10 study patients to demonstrate the efficacy of physical
therapy prior to lung resection surgery in a randomized
controlled trial (RCT).”® The study patients required a
chest tube for a shorter duration of time, had lower postop-
erative respiratory morbidity, and needed fewer days in the

hospital after surgery.

Of note, in a prior study, the same authors tried to
randomize patients to 4 weeks of prehabilitation or usual
care before lung resection, but neither providers nor
patients were willing to wait the 4 weeks before the poten-
tially curative surgery. As such, Benzo et al recommended
the shorter-duration prehabilitation program, tailored to
meet the surgery date.” Although the timing of cancer
treatments remains of utmost importance, even short-
duration prehabilitation may provide significant benefit.
Rehabilitation can potentially affect mortality, as functional
capacity may predict survival in patients with non-small cell
lung cancer.”®

Kim et al and Carli et al experimented with different
options in order to determine best practices for preha-
bilitation in patients prior to colorectal surgery. The
pilot study by Kim et al randomized 21 patients sched-
uled to undergo bowel resection to physical therapy or
control groups.94 The physical therapy group underwent
2 to 5 weeks of aerobic exercise of increasing intensity.
Although the distance walked improved in both the
study group and the control group, heart rate and oxy-
gen uptake during submaximal exercise as well as peak
power output were found to be improved in the study
group only.

In their following study, Carli et al randomized 112
patients to an intervention group of participants who took
part in a structured cycling and strengthening program
with interval supervision or to a control group.95
Remarkably, there were no significant differences in
outcomes noted between the groups. As such, the authors
tried to address nutritional, psychological, and exercise
compliance issues in the design of a subsequent study.®”"’
The patients who underwent trimodal prehabilitation with
optimization of nutrition, anxiety reduction, and moderate
aerobic exercise combined with resistance training had a
better postoperative walking capacity at 4 weeks and 8
weeks after surgery as compared with historical controls. As
noted in a Canadian study, training s
particularly important in this population as only 25% of
colorectal cancer survivors may be meeting strength
exercise guidelines.’®

resistance

A Japanese retrospective cohort study reviewed the out-
comes of prehabilitation in 100 patients with esophageal
cancer who underwent esophagectomy.”® The prehabilita-
tion group received preoperative respiratory rehabilitation
for greater than 7 days prior to surgery while a control
group received insufficient or no breathing training.
The prehabilitation group had fewer postoperative pulmo-
nary complications than controls.

Prehabilitation also plays a role in other operable cancers,
such as prostate cancer. Perioperative unimodal rehabilita-
tion provides a significant benefit in patients with prostate
cancer.’®! Goode reviewed studies evaluating the role of
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pelvic floor therapy on continence after prostatectomy.'®!

Of the studies that included preoperative pelvic floor mus-
cle training with a physical therapist, 2 showed a clinically
significant benefit and one did not. Taken in the context of
the 5 of 6 studies that showed a benefit of unimodal reha-
bilitation in patients with prostate cancer at different times
on the care continuum, prehabilitation appears to be help-
ful for these patients overall. Physical therapists are particu-
larly important in treating this population.

Speech-language pathologists may also offer targeted
unimodal exercise interventions that improve outcomes
prior to the treatment of head and neck cancer. Patients
with head and neck cancer often experience physical and
psychological impairments due to the potential for changes
in their speaking and swallowing abilities."®* The current
Johns Hopkins protocol for the treatment of patients
with head and neck cancer includes prehabilitation with
a speech-language pathologist for education, baseline
assessment of swallowing, nutrition, and prophylactic oral
motor exercises.'”® In this protocol, Tippett and Webster
advocate for pretreatment intervention before surgery,
chemotherapy, or radiation to achieve the best outcomes in
patients with head and neck cancer.'®

Further evidence for prehabilitation is provided by a
RCT of the initiation of swallowing exercises prior to and
during chemoradiation treatment for patients with head
and neck the
swallowing therapy intervention had better function at 3

cancer.'® Patients who underwent
and 6 months after treatment of their cancer than controls.
Of note, nearly 70% of patients assigned to the swallowing
therapy intervention stopped doing their home program by
the fifth week of radiation treatment. Remarkably, they still
had improvement 3 to 6 months later, although no
significant difference was noted subsequently.

The studies cited herein demonstrate the efficacy of
some prehabilitation interventions in the treatment of
patients with cancer. Further research is needed to better
understand the role of prehabilitation in the treatment of
newly diagnosed patients.

Rehabilitation During Acute Cancer Care

Historically, preoperative and postoperative care were pro-
vided by surgeons. However, research suggests that a multi-
disciplinary approach may result in better outcomes.
A variety of terms have been used to describe these
approaches, such as “fast-track rehabilitation” or “enhanced
recovery” or “accelerated rehabilitation,” and they have
been studied in different cancer populations including, but
gas-

pancreattic,lo8 and lung cancer.’® In a 2013 retro-

not limited to, patients with colorectall,105 ovarian,'%°
. 107

tric,

spective study on patients undergoing an esophagectomy

with a fast-track rehabilitation that included early mobili-

zation, epidural analgesia control, fluid infusion volume

CA CANCER J CLIN 2013;63:295-317

control, and enteral nutrition for early discharge (compared
with a group receiving conventional care), Cao et al found
that the intervention group had fewer complications, less
postoperative pain, a reduction in the length of their hospi-
tal stay, and a faster return to work and normal activities.''?
In a 2013 review of fast-track rehabilitation articles pub-
lished between 1966 and 2012, Adamina et al concluded,
“Multidisciplinary management of perioperative patient
care has improved outcomes.” !

During active cancer treatment, rehabilitation interven-
tions may be helpful in preventing the predicted decline in
QOL related to the disease and treatment side effects;
however, lifestyle factors and comorbid diagnoses cannot be
ignored. Brown et al observed that patients did not experi-
ence reduced fatigue during radiation treatment despite a
multimodal rehabilitation program.112 Participants in the
failed intervention suggested that addressing alcohol and
tobacco abuse, mood disorders, sleep disorders, and sleep
hygiene in any subsequent group sessions might reduce
fatigue.113 They also recommended that caregivers be
included, but not for every session. According to these
survey data, it appears that patients prefer a multimodal
program that includes counseling services.

Although reported separately, a study of the same group
of patients with cancer undergoing radiation treatment at
the Mayo Clinic found that their QOL was maintained in
the multimodal rehabilitation intervention group at one
month of follow-up, but declined significantly in the
control group of patients who were receiving the usual
radiation oncology care without rehabilitation.”™ At 6
months, intervention patients maintained their QOL,
while controls gradually returned to baseline. Of note, the
strength training was well-tolerated.""® In addition, aerobic
included in the which
may be one explanation for the lack of improvement in
fatigue. Regardless, the higher QOL in the intervention
group demonstrated a significant benefit of multimodal

activities were not sessions,

rehabilitation.

A subsequent study by Clark et al did show that a
shorter, 6-session, multimodal rehabilitation program
could also maintain QOL during the intense period of
radiation treatment.’™® A total of 131 patients with cancer
undergoing radiation were randomized to a multimodal
rehabilitation program or to standard medical care without
rehabilitation. The multimodal team included a physical
therapist, psychologist/psychiatrist, advanced practice
nurse, clinical social worker, and certified hospital chaplain.
At one month of follow-up, the QOL was significantly
better in the intervention group than the control group.
There was no significant difference at 6 months, despite a

tollow-up telephone intervention.
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Another study demonstrated improved QOL after a
unimodal rehabilitation intervention specific to patients
with prostate cancer undergoing radiation treatment.!®
Monga et al randomized 30 patients with prostate cancer to
a physical therapy intervention or to radiation treatment

The
demonstrated improved QOL and less fatigue.116 A recent

without aerobic exercise. intervention  patients
review by McNeely and Courneya endorsed both aerobic
and resistance training as effective evidence-based treatment
for CRF, but cautioned that training may be more effective
during the survivorship phase of care.’’” Further study will
be helpful in determining the best way to prevent and treat
fatigue during radiation, but it seems reasonable to consider
that supervised aerobic conditioning plays an important role.

Multimodal rehabilitation has also been studied in
patients with cancer during chemotherapy. Adamsen et al
randomized 269 patients to an intervention set or a control
118 Of note, patients had 21 different types of cancer

diagnoses, including solid tumors and hematologic malig-

set

nancies. Patients in the intervention set received high-in-
tensity and low-intensity supervised physical training,
relaxation techniques, and manipulation. Supervision was
performed by a physical therapist or trained nurse specialist.
Those in the control set received standard medical care and
were permitted to perform unsupervised physical activity as
tolerated. After 6 weeks, patients in the intervention set
demonstrated less fatigue, improved aerobic capacity,
greater strength, improved vitality, and better emotional
Well—being.118 The intervention resulted in a significant
improvement in depression, but not in am{ie'fy.119

A more recent study by Andersen et al evaluated 213
patients with cancer undergoing chemotherapy who were
randomized to their multimodal intervention of high-
intensity and low-intensity supervised physical training,
relaxation techniques, and manipulation for 6 weeks or
a wait-list control group.120 The control group could
participate in the intervention after their first 6 weeks of
standard medical care and observation only. CRF was
significantly reduced in the intervention group, but there
was no statistically significant effect on QOL. Of note, this
study did include aerobic exercise, which may be the key
physical rehabilitative tool for fatigue treatment.

Inpatient rehabilitation is an important option for
patients undergoing acute treatment but who are unable to
leave the hospital. A review of the efficacy of inpatient
rehabilitation found that patients with cancer who undergo
this care may have a higher rate of transfer back to acute
care and a shorter life expectancy overall than patients with
other diagnoses (such as stroke, traumatic brain injury, or
SCI).'?! Functional gains after rehabilitation were not only
significant, but similar to the gains made by noncancer
patients. These authors did recommend that life expectancy

be considered in determining the length of stay in acute
inpatient rehabilitation, but the presence of metastatic
disease did not adversely affect functional gains.

Many of the studies discussed demonstrate the efficacy of
physical therapy. However, in many cases, isolated physical
therapy may not be enough to overcome an impairment.
A multidisciplinary team approach may reasonably be
recommended, especially for patients with neuromuscular
impairments.122 One example of this type of impairment is
a gait or balance abnormality from chemotherapy-induced
peripheral neuropathy. Patients can be screened for
potential risk factors for peripheral neuropathy during the
prehabilitation phase and offered rehabilitation services at
any point during the care continuum if they develop
significant impairment.

Another example of a multidisciplinary approach to
acute care rehabilitation involves patients with trismus as a
complication of head and neck cancer. These patients may
not be able to open their mouths fully due to pain and
physical limitations despite aggressive speech and/or
physical therapy. The adjunct use of botulinum toxin
injections, pain medications, and a dynamic jaw-opening
device has been shown to improve trismus in a pilot
s’cudy.123 Botulinum toxin injections have been successfully
used by physiatrists to treat spasticity and dystonia in
patients with many different types of cancer, even while
the patient is undergoing chemotherapy.”®* There may
be a role for similar injections in the treatment of
dystonia, neuralgia, or migraine associated with radiation
fibrosis syndrome.86

Patient-centered care involves encouraging survivors to
continue to implement the strategies and techniques that
they learned from their rehabilitation caregivers. They will
hopefully continue to perform therapeutic exercises and
other physical activity on their own. A large study that
addressed self-rated health in older patients with cancer
found that 46% of those studied who were older than 65
years of age and 41% of participants who were older than
80 years of age reported engaging in physical activity
independently during cancer treatment.'® In this study,
patients older than 65 years of age who exercised during
treatment experienced less shortness of breath during
treatment and better self-rated health both during and after
treatment. The oldest patients (those older than 80 years of
age) who were physically active during treatment reported
better self-rated health and less memory loss during
treatment and better self-rated health and less fatigue after
treatment. Overall, cancer patients receiving acute care,
even elderly patients, exhibit a favorable risk-to-benefit
profile for rehabilitative training, and some experience a

signiﬁcant improvement in outcomes.
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A 2013 meta-analysis focused on the psychological
impact of exercise interventions delivered during adjuvant
treatment of breast cancer in an attempt to assess the
“optimal dose.”?® Seventeen studies were included and
revealed improvements for all outcomes including fatigue,
depression, and QOL. Interestingly, relatively low doses of
exercise (fewer than 12 metabolic equivalent for task
[MET] hours/week) consisting of approximately 90
minutes to 120 minutes of weekly moderate exercise were
more efficacious in improving fatigue and QOL than
higher doses. This study serves as an important reminder
that there are many factors to consider when prescribing
exercise in order to optimize a cancer survivor’s health,
including the current health status of the patient, comor-
bidities, and past and current cancer treatment, as well as
the exercise mode, frequency, duration, and intensity.

Rehabilitation After Cancer Care in Survivors

The rehabilitation of survivors after acute cancer treatment is
a broad topic and one that has been studied in some cancer
populations (eg, individuals with breast and lung cancer)
more than others (eg, those with hematologic127 or blad-
der'?® malignancies). It is beyond the scope of this article to
review all interventions in all cancer diagnoses or populations
(such as adult survivors of childhood cancers)™?’; therefore,
key studies will be highlighted as examples.

A recent Cochrane Database Review of exercise
interventions that were initiated after the completion of
active cancer treatment included 40 trials with 3694
participants (1927 participants in an exercise group and
1764 in a comparison group).56 This review concluded that
exercise may have beneficial effects on HRQOL and certain
HRQOL domains for cancer-specific concerns such as body
image and self-esteem, fatigue, and anxiety in survivors of
breast cancer. The authors noted that the results must be
interpreted cautiously due to several factors, including the
heterogeneity of exercise programs, cancer types, and cancer
treatments. In another 2012 meta-analysis on physical
activity in cancer survivors after the completion of “main
treatment,” Fong et al reviewed 34 RCTs (22 or 65% of

),13% and concluded that in

which were breast cancer studies
breast cancer survivors who had finished acute treatments,
physical activity had positive effects on physiology, body
composition, physical functions, psychological outcomes,
and QOL. When patients with other types of cancers were
also included, exercise was associated with reduced body
mass index and body weight, increased peak oxygen
consumption and peak power output, and improved QOL.
In survivors of prostate cancer, a recent review found
that incontinence, fitness, fatigue, body constitution, and
QOL can be improved by “clinical exercise” during and
after acute cancer treatments.”>! Of note in this systematic
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review, the authors concluded that “supervised exercise” is
more effective than “nonsupervised exercise.”

CRF is a common impairment even after treatment is
completed. A German study randomized 63 patients with
cancer who were participating in a multimodal rehabilitation
program including physical therapy, patient education, group
exercise, and psychooncologic counseling to either an
intervention group that received additional structured strength
training and aerobic exercises or to a control group that
the standard rehabilitation program.’**  After
rehabilitation, both groups showed improvement in muscle
strength, QOL, physical well-being, and functionality. At 3
months after rehabilitation, only the intervention group

received

demonstrated persistent improvements in QOL and function.
Furthermore, the intervention group demonstrated a significant
improvement in CRF that was not seen in the control group.
A smaller RCT of patients who had been successfully
treated for gynecologic cancer demonstrated improvement in
CREF after 12 weeks of supervised aerobic and strength train-
ing exercises.”> The intervention group demonstrated
improvement immediately after the intervention as well as 6
months later. The persistence of improvement in fatigue
may be related to the enrollment of patients who were sed-
entary prior to the study. These patients likely made the suc-
cessful transition from supervised to unsupervised training,
which is beneficial to nearly all aspects of health in previously
sedentary patients. A meta-analysis published in 2012 found
that exercise reduced fatigue in patients with cancer both
during and after acute treatments.’>* Of note is that the
authors of this review concluded that the effect was palliative
during treatment and recuperative after treatment.
Therapeutic exercise directed at specific impairments may
reduce musculoskeletal pain and improve function. For
example, survivors of head and neck cancer may experience
pain and weakness in the shoulder, related to spinal accessory
nerve damage or irritation. McNeely et al randomized 52
survivors of head and neck cancer to a control group that
received a standard, supervised, therapeutic exercise program
or to an intervention group that received a supervised pro-
gressive resistance program that was tailored to treat their
individual needs associated with cancer-related impairment
of the shoulder.’® Outcomes were measured at baseline and
at the end of the 12-week intervention. The patients who
underwent the progressive resistance exercise that was tai-
lored to their needs demonstrated reduced pain and
improved upper extremity muscular strength and endurance
compared with the control subset. A 2012 review led by Car-
valho et al found 3 trials, including the study by McNeely et
al, 1% involving 104 participants that evaluated therapeutic
exercise interventions for shoulder dysfunction in individuals
treated for head and neck cancer.’®® In this review, 2 RCTs
demonstrated that progressive resistance training combined
with range-of-motion exercises and stretching was more
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effective than “standard physiotherapy.” Of note is that other
exercise regimens were not shown to be effective compared
with postoperative physical therapy.

Patients who undergo stem cell transplantation as part of
their treatment often experience impairments in strength
and endurance. Knols et al evaluated the efficacy of a 12-
week supervised aerobic and strength training program on
physical functioning in patients within 6 months of stem
cell transplantation.®” Sixty-seven patients in the control
group did not receive any formal rehabilitation, but did
receive usual medical care as needed. Sixty-four participants
in the intervention group demonstrated improved physical
performance both immediately after the intervention and at
the 3-month follow-up.

Supervised exercise in patients with lymphoma appears
particularly motivating for long-term exercise (up to 6
months).*® However, it would be helpful to know if
rehabilitation makes a difference after a year or more. A
trial to investigate long-term return-to-work in cancer sur-
vivors followed cancer patients for 3 years after diagno-
sis.1¥? Seventy-two patients in the intervention group
underwent a high-intensity physical rehabilitation program.
Thirty-eight age-matched controls received usual medical
care for cancer survivors. All subjects were evaluated by tel-
ephone at 3 years. Of note, all subjects had been working at
the time of their cancer diagnosis. Approximately 78% of
the patients in the intervention group returned to working
the same number of hours as they did prior to their cancer
diagnosis, compared with 66% of patients from the control
group. The authors concluded that strength and interval
training is useful in maximizing return-to-work in cancer
SUrvivors.

A 2011 study published by Korstjens et al evaluated the
effects of cancer rehabilitation on psychological functioning
and compared a usual-care comparison group, a group that
received physical training, and a group that underwent both
physical training and cognitive behavioral problem-solving
training.'* The researchers expected that the group that
underwent both physical training and cognitive behavioral
problem-solving training would outperform the other
groups; however, they found that the 2 intervention
groups performed similarly and only had additional benefits
over the usual-care comparison group with regard to
anxiety. The authors concluded that physical training was
“feasible and sufficient” to reduce cancer survivors’ anxiety.
A recent meta-analysis that included 56 studies evaluated
the effectiveness of physical exercise on psychosocial
functioning and HRQOL in breast cancer survivors and
found that both physical exercise and behavioral techniques
improve psychosocial functioning and HRQOL; however,
more research is needed to understand the combined effect

. . 141
of these interventions.

Rehabilitation of Patients With Cancer as a
Chronic Condition

An early review of rehabilitation interventions for patients
with advanced cancer was reported by Cheville in 2001.142
Since then, Cheville et al have contributed much to the liter-
ature on the evidence-based needs, often unmet, of patients
with advanced cancer. For example, as noted in the introduc-
tion to this review, Cheville et al found that of 163 women
with metastatic breast cancer, 92% had at least one physical
impairment, with 530 impairments identified overall, and
that fewer than 30% of the participants received the appro-
priate care.™ In 2011, Cheville et al reviewed the causes of
underuse of rehabilitation services for individuals with
advanced cancer.”” In this review, the authors suggested that
much of the disability associated with advanced cancer may
be avoided and stated that this is “an important public health
issue.”>® One of the central questions in this review was,
“Why does functional loss in patients with cancer fail to trig-
ger rehabilitation referrals®” Cheville et al explored several
reasons, including that cancer-related disability is often in-
sidious and that cancer care delivery systems are not condu-
cive to the early detection of functional problems. In this
particularly fragile population, the authors encouraged health
care professionals to avoid underestimating the functional
loss that may occur with minor impairments and stated,
“Even seemingly benign impairments warrant attention,
given their capacity to erode diminishing functional
reserve.”*? International studies have demonstrated the need
for rehabilitation and its underuse as well.'**14¢ Indeed, the
burden of impairments directly related to cancer and/or can-
cer treatments can be profound when considered as a whole
rather than the sum of each part.

Although palliative care may be offered at any stage of
cancer, some of the published literature regarding
rehabilitation in patients with advanced cancer has focused
on palliative care populations. For example, in an editorial
addressing this issue, Eyigor wrote, “In palliative care,
improvement of physical function is more than control of
symptoms. Despite this, most palliative care and hospice
programs disregard physical performance while evaluating
quality of life (QOL)."7 Eyigor suggested several possible
reasons for this deficit, including a lack of knowledge or
education about the benefits of rehabilitation in this
population, a limited supply of physiatrists familiar with
patients with advanced cancer, and oncologists not
directing patients to rehabilitation. Eyigor recommended,
“Including physiatrists in the overall plan for palliative care
is likely to increase the success of general treatment in
addition to patient-family satisfaction.” ™ In a survey study
by Spill et al evaluating oncologists’ and physiatrists’
attitudes regarding rehabilitation for patients with
advanced cancer, the researchers mailed out 820 surveys
and received responses from 395 physicians (response rate
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of 48%)."*® Both groups had similar attitudes about care in
many respects, but one area where they differed was with
regard to rehabilitation services for patients with advanced
cancer regardless of prognosis. When it came to the
physicians’ willingness to refer/accept a patient with
advanced cancer regardless of estimated prognosis, only
8.4% of the oncologists were willing to refer in contrast to
15.1% of the physiatrists reported as 35% willing to accept
the referral. The authors concluded that oncologists view
prognosis as a more significant barrier to rehabilitation
services than do physiatrists.

Certainly, the rehabilitation of patients with cancer as a
serious chronic condition involves careful assessment of the
individual's goals and life expectancy. If there is an
anticipated short life expectancy, rehabilitation goals should
take this into account and focus on improving function and
QOL for the patient as well as reducing the burden of care.
All interventions, including but not limited to physiatry and
physical, occupational, and speech therapies, should be
tailored to meet the goals of the patient and modified in the
case of declining health. One of the more robust areas of
rehabilitation research in patients with advanced cancer has
focused on physical activity, and there is increasing evidence
that therapeutic exercise may be beneficial in individuals
living with cancer as a chronic condition, even when the
disease has progressed considerably. For example, studies in
individuals with cachexia have demonstrated that even with
advanced disease, skeletal muscles have the capacity to
respond to exercise training.149

Albrecht and Taylor reviewed 16 articles published
between 1994 and 2010 to determine the effect of physical
activity in patients with advanced-stage cancer."° They found
that even patients with advanced-stage cancer can benefit
from rehabilitation in terms of improvements in mood, pain,
fatigue, shortness of breath, constipation, and insomnia. Pref-
erence for the location of their aerobic and strength training
program varied greatly; consequently, the ideal location
(home vs hospital) could not be determined. Of note, most
participants in the studies were willing and able to complete
physical activity despite having an advanced stage of disease.

Authors of a subsequent pilot study of 24 patients with
terminal cancer randomized the patients to a control group
with a sham therapy intervention (local touch to the area of
pain) or a physical therapy intervention for 2 weeks.'*! The
physical therapy intervention included massage as well as
formal rehabilitative exercises. They found results similar to
those of Albrecht and Talylor,15 0 namely that the patients
who received legitimate physical therapy demonstrated
improved mood and decreased pain compared with the
patients who received the sham touch intervention.

A prospective, single-arm intervention study of patients
with stage III or IV inoperable lung cancer evaluated the
effect of a hospital-based strength training and aerobic

CA CANCER J CLIN 2013;63:295-317

exercise program.'** Twenty-three patients completed the
training during chemotherapy. There was significant
improvement in physiologic and emotional HRQOL at the
6-week follow-up. The authors concluded that exercise
training is appropriate for patients with inoperable lung
cancer, even while they are undergoing treatment.

A RCT of 36 patients in the United Kingdom with
advanced breast or hematologic cancer evaluated the unmet
needs of these patients using the Supportive Care Needs
Survey.'”® The intervention group received personalized
multimodal rehabilitation care in a hospice daycare unit
that could include any or all of the following services: phys-
iotherapy, complementary therapy (ie, acupuncture, Reiki,
etc), and counseling or social services. The control group
received usual care with access to the medical team, but no
specific multidisciplinary intervention. The intervention
group demonstrated significantly fewer unmet needs, and
meeting these needs appeared to be cost-effective.

Cheville et al randomized 66 adult patients with stage
IV lung or colorectal cancer to a home-based walking
and strengthening program or usual care.”®* Unlike the
previously described studies, patients currently in hospice
care were excluded. At 8 weeks, the intervention group
reported improved mobility, fatigue, and sleep quality
compared with the usual-care group.

A larger RCT of patients with advanced cancer in
Norway that was published in 2011 evaluated fatigue and
physical performance in these pattients.ls5 A total of 121
patients were randomized to the physical exercise group
and 110 patients were randomized to the usual-care group.
Patients in the physical exercise group performed circuit
training, incorporating both aerobic and strength training
exercises with postexercise stretching. After 8 weeks of
physical exercise, fatigue was not reduced, but physical
performance was significantly improved in the exercise
group. The authors theorized that fatigue was not
improved because many of these patients with incurable
disease experienced disease progression over the 8-week
intervention period. Of note, since patients were recruited
from daycare palliative care units, hospice patients were not
excluded. The inclusion of patients with a greater illness
burden may be part of the reason that these findings differ
from those of other smaller studies that demonstrated
improvements in fatigue with 8 weeks of exercise.

Physical activity has been an important area of research in
patients with advanced cancer, but there are many other
issues that need to be addressed in this population including,
but not limited to, voice and speech outcomes in survivors of
advanced head and neck cancer that may improve with
speech-language pathologist consultations,*® breathlessness
in patients with advanced lung cancer who may benefit from

157

nursing interventions, -’ and the rehabilitation of survivors

with metastatic bone disease.”® The scope of this article
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precludes an exhaustive discussion of impairments and
rehabilitation interventions, but before leaving this topic in
patients with advanced cancer, it is essential to consider the
cognitive issues that may significantly compromise the QOL
of these individuals and the considerable strain that this may
place on caregivers and the health care system. For example,
cognitive impairments in individuals with brain tumors
are typically more severe as the disease progresses, and more
research to identify the efficacy of specific rehabilitation
interventions is needed.’” Patients with advanced cancer
may also experience delirium, and in a 2013 narrative review,
Kang et al noted that approximately one-half of these
cases may be reversed with a comprehensive approach

160
to management.

Conclusions

Delivering quality, patient-centered care requires that all
cancer patients and survivors be screened for psychological
and physical impairments throughout the care continuum
in order to preserve and/or improve their functioning and
QOL. Impairments, from subtle to profound, should be
identified and treated by trained health care professionals.
Because many survivors present with multiple impairments,

treatment often requires an interdisciplinary team approach
that can offer multimodal interventions. General exercise
referrals, whether they involve advice in the office setting or
referrals to skilled fitness professionals, while an important
component of the rehabilitation care continuum, should be
offered to survivors only after their impairments have been
identified, treated optimally by rehabilitation health care
professionals, and safety precautions and contraindications
identified and documented. Although all oncology health
should be
impairment-driven cancer rehabilitation in order to make
appropriate
professionals, it is particularly important that oncologists,

care professionals about

knowledgeable

and timely referrals to rehabilitation
nurse practitioners, physician assistants, patient navigators,
and mental health professionals be able to quickly identify
impairments and refer patients for their rehabilitation
needs. Primary care physicians also play an important role
in facilitating referrals. As impairment-driven cancer
rehabilitation can significantly improve physical and
psychological health outcomes in survivors as well as reduce
direct and indirect health care costs, future research efforts
should be focused on building on the current evidence in
order to provide quality integration of this care into

oncology clinical practice. m
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Abstract Palliative care and rehabilitation practitioners are
important collaborative referral sources for each other who
can work together to improve the lives of cancer patients,
survivors, and caregivers by improving both quality of care
and quality of life. Cancer rehabilitation and palliative care
involve the delivery of important but underutilized medical
services to oncology patients by interdisciplinary teams.
These subspecialties are similar in many respects, including
their focus on improving cancer-related symptoms or cancer
treatment-related side effects, improving health-related quality
of life, lessening caregiver burden, and valuing patient-
centered care and shared decision-making. They also aim to
improve healthcare efficiencies and minimize costs by means
such as reducing hospital lengths of stay and unanticipated
readmissions. Although their goals are often aligned, different
specialized skills and approaches are used in the delivery of
care. For example, while each specialty prioritizes goal-
concordant care through identification of patient and family
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preferences and values, palliative care teams typically focus
extensively on using patient and family communication to
determine their goals of care, while also tending to comfort
issues such as symptom management and spiritual concerns.
Rehabilitation clinicians may tend to focus more specifically
on functional issues such as identifying and treating deficits in
physical, psychological, or cognitive impairments and any
resulting disability and negative impact on quality of life. Ad-
ditionally, although palliative care and rehabilitation practi-
tioners are trained to diagnose and treat medically complex
patients, rehabilitation clinicians also treat many patients with
a single impairment and a low symptom burden. In these
cases, the goal is often cure of the underlying neurologic or
musculoskeletal condition. This report defines and describes
cancer rehabilitation and palliative care, delineates their re-
spective roles in comprehensive oncology care, and highlights
how these services can contribute complementary compo-
nents of essential quality care. An understanding of how
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cancer rehabilitation and palliative care are aligned in goal
setting, but distinct in approach may help facilitate earlier
integration of both into the oncology care continuum—
supporting efforts to improve physical, psychological, cogni-
tive, functional, and quality of life outcomes in patients and
survivors.

Keywords Cancer rehabilitation - Prehabilitation - Palliative
care - Supportive oncology - Survivorship - Quality of life

Introduction

Although the majority of cancer patients and survivors would
benefit from integration of cancer rehabilitation services dur-
ing and after treatment, the underutilization of this care is well
documented [1-3]. Palliative care, another important compo-
nent of high-quality oncology care, is also underutilized [4].
The reason for underutilization of these critical services is
multifactorial, and one important step that the medical com-
munity can take to improve access to quality care is to encour-
age healthcare professionals to better understand and recom-
mend these services to colleagues, patients, and families early
in the course of oncology care. This report defines and de-
scribes cancer rehabilitation and palliative care and highlights
how they are aligned with and differ from each other.

On the surface, the roles of palliative care (i.e., symptom
management and supportive care) and rehabilitation medicine
(i.e., improving function and reducing disability) may seem
divergent as they apply to cancer care for patients and survi-
vors. Palliative care focuses specifically on addressing imme-
diate quality of life (QOL) needs and concerns related to phys-
ical, psychological, and social distress; often in the setting of
serious and complex life-threatening illness [5]. In contrast,
rehabilitation medicine and physiatry emphasize short- and
long-term solutions for restoration of or improvement in func-
tioning and care management through patient empowerment
and coordination of multispecialty care [6]. Palliative care and
rehabilitation practitioners are trained to diagnose and treat
medically complex patients. However, while palliative care
consultations are often (though not always) triggered by a high
symptom burden or metastatic disease, rehabilitation clini-
cians may treat many patients with a single impairment and
low symptom burden. In these cases, the aim is often a cure of
the underlying neurologic or musculoskeletal condition.

Parallels become evident, however, after considering the
clinical philosophy underlying each specialty. Both use an
interdisciplinary model to identify goals of care; improve
function; develop treatment plans that are patient and family
centric; and take into account medical, physical, social, and
psychological components while employing a symptom-
oriented approach [7]. They mutually focus on improving
cancer-related symptoms or cancer treatment-related side
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effects, improving patient health-related QOL, lessening care-
giver burden, and valuing patient-centered care and shared
decision-making. Each aims to improve health care efficien-
cies and reduce healthcare costs by means such as reducing
hospital lengths of stay and unanticipated readmissions. They
value psycho-oncology and the diagnostic and treatment ser-
vices provided by trained behavioral health professionals.
Thus, palliative care [8] and cancer rehabilitation [9] goals
are aligned in helping to improve and restore QOL for patients
and families. In recognition of the importance of cancer reha-
bilitation and palliative care services, the American College of
Surgeons’ Commission on Cancer (CoC) requires that patients
have access to both [10]. Furthermore, the CoC now requires
that patients receive a survivorship care plan that documents
their past treatment as well as future needs, including cancer
rehabilitation and palliative care services [11].

Cancer rehabilitation and palliative care services support
delivery of patient-centered care, which, as defined by the
Institute of Medicine (IOM), involves “providing care that is
respectful of and responsive to individual patient preferences,
needs, and values, and ensuring that patient values guide all
clinical decisions” [12]. The IOM goes on to identify patient-
centered care as one of six interrelated factors constituting
high-quality healthcare. While cancer rehabilitation and palli-
ative care are congruent with patient-centered care initiatives,
their approaches involve application of different specialized
expertise and focus to achieve improved QOL and functional
outcomes. For example, palliative care professionals offer pa-
tient-centered, family oriented care by using communication
strategies to help determine and align treatments with patient
preferences and values across the care continuum and
throughout the lifespan. In contrast, cancer rehabilitation pro-
fessionals focus more on developing treatment plans with in-
dividualized goals designed to promote optimal patient func-
tion at home, work, and in the community.

Studies have demonstrated the benefits of palliative care in
terms of QOL, economic, and medical outcomes [13—15], and
an increasing recognition of the benefits of palliative care has
led to a tripling in the number of palliative care programs in
American hospitals since 2000 [16]. Cancer rehabilitation im-
proves physical and functional outcomes [1], may be cost-
effective [17], and may ameliorate some of the costs associat-
ed with lost work productivity and early retirement [18-20].
Not surprisingly, and like palliative care, cancer rehabilitation
has been shown to improve QOL, even in patients with late-
stage cancers [21].

These specialties utilize an interdisciplinary team approach
to total patient care and work closely with interdisciplinary
healthcare professionals such as dieticians and mental health
professionals. For example, dieticians can provide interven-
tions that address the nutritional demands associated with
premorbid or comorbid malnutrition; increased levels of ac-
tivity with physical therapy (energetics); and common side
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effects of cancer-related treatment (anorexia, nausea,
vomiting, and diarrhea). As a cancer diagnosis can also be
associated with significant levels of distress anywhere along
the continuum of care, mental health professionals are critical
to the process of maintaining and, more importantly, improv-
ing patient well-being and QOL.

Cancer rehabilitation and palliative care may also utilize
integrative medicine approaches such as massage or acupunc-
ture, although they may be prescribed in a different manner.
For example, in palliative care, generalized massage may be
prescribed to reduce stress and muscle tension. In rehabilita-
tion medicine, however, the approach might be focused on
alleviating a specific impairment such as improving shoulder
range of motion in someone with a rotator cuff impingement
through a physical therapist’s use of myofascial release tech-
niques. In addition, as rehabilitation professionals tend to fo-
cus on identifying musculoskeletal or neurologic impairments
that can be improved with specific interventions, physiatrists
may prescribe opiate medications or rely on non-opiate oral
medications or perform procedures including, but not limited
to, trigger point, botulinum toxin, and joint injections. Incor-
poration of therapeutic exercise, physical modalities, and
neurocognitive therapy interventions into the treatment plan
through use of physical, occupational, and speech therapy
may provide further benefit.

Both specialties may provide effective intervention in the
case of cognitive deficits. For example, neuro-stimulants are
frequently used to improve fatigue, attention, and memory
[22-24]. However, rehabilitation and palliative care ap-
proaches to cognitive problems may differ depending upon a
host of factors including professional training, familiarity with
the patient population, and scientific evidence base [25-28].
For instance, physiatrists have expertise in managing brain
injuries in non-oncological populations and are typically very
familiar with the research in traumatic brain injury, stroke, and
other neurological conditions that affect cognition. They bring
this scientific knowledge and clinical expertise forward when
managing cancer patients with various forms of cognitive im-
pairment including agitation, delirium, and impaired arousal.

During the evaluation and treatment phase, the specialties
often utilize similar approaches such as incorporating neuro-
psychological testing and other mental health services, but
there may be differences as well. For instance, rehabilitation
professionals might tend to focus on function and emphasize
goals for patient safety, especially mobility to avoid falls, by
addressing ambulation and transfers (e.g., from the bed to a
chair or on/off the toilet seat), home accommodations (e.g.,
ramp to enter the home), adaptive equipment (e.g., shower
seat/grab bars or Hoyer lift for transfers) and assistive devices
(e.g., cane or walker). They may also spend considerable time
on patient and family training to encourage functional inde-
pendence in the cancer survivor in an effort to preserve every-
one’s QOL and reduce the physical and emotional burden of

care on others in the home. Palliative care professionals may
approach the services with a bit of a different lens and spend
more time on psychosocial issues such as management of
cognition-related patient and caregiver distress and symptoms
such as nausea and vomiting. It is easy to see that specialists in
rehabilitation medicine and palliative care, working in coop-
eration with each other, are likely to be mutually beneficial to
patients and family members.

It is well documented that there is a growing population of
adult and childhood cancer survivors who are living long-term
with disease-related effects, treatment-related side effects,
and/or late effects of earlier treatment [4]. These survivors
often endure multiple chronic conditions that can be disabling,
life-threatening, and medically complex. Especially in these
cases, together, cancer rehabilitation and palliative care have
the potential to positively affect a multitude of issues. The
most commonly cited symptoms seen in advanced cancer pa-
tients include fatigue, pain, weakness, dyspnea, delirium, nau-
sea, vomiting, anxiety, and depression [29]. While oncology
teams may consult with palliative care specialists to help man-
age these more complex or refractory symptoms, concern has
been raised about neglecting to address physical function in
advanced cancer patients [30]. Indeed, in a systematic review
of rehabilitation in advanced-stage cancer, the authors demon-
strated that including physical rehabilitation in a palliative
care program can have positive effects on many cancer-
related symptoms [31]. Furthermore, in a recent systematic
review of 13 studies of the effects of cancer rehabilitation in
patients with advanced cancer who were also receiving palli-
ative care, Salakari et al. found significant improvements in
general well-being and QOL as well as positive effects on
fatigue, general condition, mood, and coping with cancer
[32]. Therefore, it may be reasonable to consider utilizing
these services in cancer patients regardless of their age, stage,
Or Prognosis.

Fostering a better understanding of cancer
rehabilitation

Although palliative care and rehabilitation can play important
roles in improving QOL and survivorship, both services are
often misunderstood by health professionals and the public as
well. Confusion about the scope and focus of these subspe-
cialties may exist even within oncology care. For example,
rehabilitation is often confused with exercise or fitness pro-
grams, and many “rehabilitation” research studies and clinical
interventions are described as “exercise only” and do not ad-
dress the range of impairments that patients and survivors
encounter. This misunderstanding has led to a concerning
trend among some professionals—encouraging the adoption
of the cardiac rehabilitation model of care [33] in oncology,
without taking into account the medical complexities and
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disabilities experienced by many in the cancer population. As
evidence, consider that an exercise-only based model of can-
cer rehabilitation does not support the diagnosis or treatment
of speech, swallowing, and cognitive impairments that may
develop in patients with head and neck or primary or metasta-
tic brain cancer.

It is important to note that within cardiac rehabilitation, the
cardiologist usually manages a single impairment or set of
impairments that are localized to the cardiovascular system.
In contrast, cancer patients and survivors often experience
many concurrent impairments which may occur in any organ
system in the body—with the complexity of their presentation
being more similar to that of a patient after a stroke than to that
of a patient with cardiac disease. This profile can be over-
whelming for oncologists and other members of the oncology
team who are not generally equipped to diagnose and treat the
many rehabilitation issues and subsequent disability that can
significantly reduce function and QOL in this population. Fur-
thermore, functional impairment(s) may preclude a patient’s
participation in the exercise recommended under the cardiac
rehabilitation model. Therefore, a conventional and well-
tested interdisciplinary model for rehabilitation care—such
as that used for stroke and other serious illnesses and injuries
in which physiatrists; rehabilitation nurses; and physical, oc-
cupational, and speech therapists play a critical role—is likely
a more reasonable approach to addressing the impairments
and disabilities exhibited by the medically complex cancer
patient. Importantly, while fitness is a key component of the
conventional rehabilitation model, it does not represent the
totality of the services provided.

Over the years, numerous attempts have been made to de-
fine the term “cancer rehabilitation.” Cromes, in 1978, wrote
that “cancer rehabilitation aims to allow the patient to achieve
optimal physical, social, physiological and vocational func-
tioning within the limits imposed by the disease and its
treatment” [34]. Later, J. Herbert Dietz, MD, an attending
surgeon at Memorial-Sloan Kettering Cancer Center and au-
thor of one of the first cancer rehabilitation textbooks, defined
cancer rehabilitation according to four distinct phases [35]:

1. Preventative: Interventions that will lessen the effect of
expected disabilities

2. Restorative: Interventions that attempt to return patients to
previous levels of physical, psychological, social, and vo-
cational functioning

3. Supportive: Interventions designed to teach patients to
accommodate to their disabilities and to minimize debili-
tating changes from ongoing disease

4. Palliative: Interventions focused on minimizing or elimi-
nating complications and providing comfort and support

Of note, this classification system acknowledged the utility
of integrating rehabilitation interventions into a palliative
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phase long before a growing body of evidence was available
to support this concept.

Dietz was similarly insightful in discussing the use of pre-
ventative cancer rehabilitation, now commonly described as
prehabilitation [36]. Prehabilitation in the cancer population is
a growing area of clinical interest and research. Silver and
colleagues have specifically defined cancer prehabilitation as
“a process on the continuum of care that occurs between the
time of diagnosis and the beginning of acute treatment and
includes physical and psychological assessments that establish
a baseline functional level, identify impairments, and provide
targeted interventions that promote physical and psychologi-
cal health to reduce the incidence and/or severity of future
impairments” [1]. The primary goal of prehabilitation then is
to prevent or reduce the severity of existing and anticipated
treatment-related impairments that may cause significant
disability.

Following initiation of treatment, rehabilitation of the pa-
tient with cancer should operate within the framework of
“impairment-driven cancer rehabilitation,” also introduced
by Silver and colleagues [1]. This framework includes the
screening of all cancer patients for specific psychological
and physical impairments that should trigger referrals to ap-
propriately and highly trained rehabilitation healthcare profes-
sionals. These professionals would include only those whose
scope of practice includes the diagnosis and treatment of phys-
ical and psychological impairments and the resulting disabil-
ities and functional issues associated with cancer and its
treatment.

Because this report reviews and provides an opportunity to
further clarify the scope of cancer rehabilitation care, we pro-
pose a new definition for cancer rehabilitation that addresses
critical concepts used in the International Classification of
Function (ICF), including changes in body structure/function,
activity limitations, and participation restriction:

Cancer rehabilitation is medical care that should be in-
tegrated throughout the oncology care continuum and
delivered by trained rehabilitation professionals who
have it within their scope of practice to diagnose and
treat patients’ physical, psychological and cognitive im-
pairments in an effort to maintain or restore function,
reduce symptom burden, maximize independence and
improve quality of life in this medically complex
population.

Fostering better understanding of palliative care

Despite mounting evidence consistently demonstrating its
benefits to QOL and even survival in patients with cancer or
other serious illnesses [37], palliative care also is
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misunderstood and often still wrongly considered applicable
only at the end of life or when cancer treatment has “failed.”
The World Health Organization has long defined palliative
care as “an approach that improves the quality of life of pa-
tients and their families facing the problem associated with
life-threatening illness, through the prevention and relief of
suffering by means of early identification and impeccable as-
sessment and treatment of pain and other problems, physical,
psychosocial and spiritual” [38]. It is therefore important to
note that palliative care is appropriate at any age and stage of
disease, and should be provided together with therapeutic can-
cer treatment intended to cure or halt progression of the dis-
ease [37]. Indeed, a provisional clinical opinion of the Amer-
ican Society of Clinical Oncology calls for integrated pallia-
tive care as part of cancer treatment in all patients experienc-
ing high symptom burden or metastatic disease [39].

Using consistent and clear messages to explain palliative
care is essential to improving patient and family access to
these services and their benefits. A national poll commis-
sioned by the Center to Advance Palliative Care and the
American Cancer Society revealed that 7 in 10 Americans
are “not at all knowledgeable” about palliative care [40].
However, an overwhelming majority of respondents (92 %)
indicated that they would want palliative care for themselves
or their loved ones and believed that it should be accessible in
hospitals when the following definition was included:

Palliative care is specialized medical care for people
with serious illnesses. This type of care is focused on
providing patients with relief from the symptoms, pain,
and stress of a serious illness—whatever the diagnosis.
The goal is to improve quality of life for both the patient
and the family. Palliative care is provided by a team of
doctors, nurses, and other specialists who work with a
patient’s other doctors to provide an extra layer of sup-
port. Palliative care is appropriate at any age and at any
stage in a serious illness, and can be provided together
with curative treatment [40].

To ensure delivery of the best care possible, the language
and approaches used in clinical care to introduce and describe
palliative services to patients, families, and professional col-
leagues must evolve so that they align consistently with this
definition and messaging proven to minimize confusion and
promote better understanding, acceptance, and access. Al-
though significant differences in practice patterns may exist
depending upon the actual name of the service line available
[41], palliative care in oncology settings often is considered
synonymous with “supportive care” [42]. Contrary to recent
evidence supporting integration of palliative care services ear-
ly in the disease course, differentiation is still sometimes made
according to each perceived level of care; with palliative care
being reserved only for the end of life and supportive care

focusing on management of treatment and post-treatment is-
sues [43]. Adding to the complexity, rehabilitation is often
understood as an integral component of supportive care [44],
but not necessarily understood as an essential part of palliative
care. Clearly, the diversity in definition of scope is confusing,
and may lead to underutilization of services as awareness of
appropriate referral for specific impairments may be compro-
mised within the medical community itself.

Advancing collaborative interdisciplinary care
coordination

In order to advance the provision of high-quality oncology
care, it is important to recognize barriers to care and imple-
ment strategies to overcome them. It is clear that cancer reha-
bilitation and palliative care play independent and important
roles in the treatment of the complex cancer patient, but better
collaboration between these two specialties is needed. How-
ever, barriers may include, but are not limited to, rehabilitation
professionals’ real or perceived lack of experience with med-
ically complex cancer patients who may have a high symptom
burden that may include end of life situations [45, 46]. On the
other hand, oncology professionals, including those in pallia-
tive care, may not understand the many different ways reha-
bilitation medicine can help these patients and/or they may not
have experience in screening these patients for their rehabili-
tation needs [30]. In addition and as previously discussed,
rehabilitation and palliative care clinicians each apply differ-
ent skills and address different areas of emphasis. Importantly,
both typically use interdisciplinary team approaches to care. It
is this common approach to care that can form the foundation
for an effective strategy aimed at overcoming some of the
barriers to provision of high-quality oncology care: collabora-
tive interdisciplinary care coordination between the oncology,
rehabilitation, and palliative care teams working together
within their own specialties to address cancer-related and
treatment-related issues.

Interdisciplinary hospital-based palliative care teams often
consist of a physician, nurse, and social worker, and may also
include a chaplain or spiritual counselor, a pharmacist, and
several others [5]. While outpatient and community-based
service models are emerging with increasing frequency,
hospital-based teams that provide consultation services re-
main the most prevalent model of palliative care delivery.
These services usually involve specialty level palliative care
for difficult-to-manage symptoms, complex family dynamics,
and challenging care decisions that may involve the use of
life-sustaining treatments [5]. Their efforts focus on getting
distressing symptoms under control and coordinating commu-
nication in order to help align treatments with patient and
family goals.
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The interdisciplinary inpatient rehabilitation team usually
is led by a physiatrist and includes a physical therapist (PT),
occupational therapist (OT), and speech-language pathologist
(SLP). Mental health professionals are also important mem-
bers and may include a rehabilitation psychologist, social
worker, case manager, and neuropsychologist. Recreational
therapists, dieticians, orthotists, prosthetists, chaplains, and
other types of professionals are either incorporated into the
team automatically or may be available on a consultative basis
when a need arises. Physiatry and physical/occupational/
speech therapy services play prominent roles in maintaining,
recovering, or improving patient function [47], and mental
health services focus on cognitive and psychosocial issues
including, but not limited to, distress associated with the can-
cer and treatment-related symptoms or impairments and
resulting disability [1]. Physiatrists typically manage the reha-
bilitation team and provide additional expertise in diagnostic
testing, performing injections and prescribing medications,
adaptive equipment, prosthetics, and orthotics that compen-
sate for a patient’s disabilities.

Palliative care teams are often involved in end of life care
and may have more experience with and perhaps rely more
often on prescription of opioids and other medications for
alleviation of physical symptoms associated with pain than
rehabilitation teams who may utilize other interventions, even
in cases of advanced cancer. The role that rehabilitation med-
icine and physical agents play in the treatment of cancer pain
has been well documented [48] and complements convention-
al systemic analgesic therapy that is common among palliative
care patients. In particular, physiatrists receive specialized
training in the management of neurologic and musculoskeletal
causes of impairment; receive specialized training to perform
symptom relief procedures that include botulinum toxin, joint,
and trigger point injections; and often earn additional board
certifications including electrodiagnostic medicine and pain
management. Consider then how the rehabilitation team may
be helpful in supporting the palliative care team in the treat-
ment of patients near the end of life with comorbid cognitive
deficits. Use of injectable local treatments for pain could defer
or forego the use of potentially sedating systemic medications
[49, 50]. In these instances, physiatrists may be uniquely qual-
ified to prescribe appropriate treatment supporting palliative
care efforts without further compromising cognitive function.
Moreover, Cheville and Basford described the use of physical
medicine interventions in patients with pain due to cancer
itself [48]. In many cases, adding an extra layer of support
through use of specialized physiatry skills may be of signifi-
cant benefit to palliative care teams trying to manage pain and
other symptoms in their patients.

The rehabilitation team can also play a role in the treatment
of fatigue. Fatigue is one of the most distressing and prevalent
problems affecting patients with cancer, and it is a common
reason for referral to cancer rehabilitation or palliative care
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specialists [51]. Often, the physiatrist will be consulted be-
cause the fatigue has impacted the patient’s function. Physical
and occupational therapy may also be prescribed in order to
facilitate appropriate therapeutic exercise. Prescription of en-
ergy conservation techniques such as energy conservation and
activity management may be useful as well [52, 53].

Cancer patients and survivors are also at a higher risk for
musculoskeletal injuries than noncancer patients [54, 55]. Com-
mon contributing issues are asthenia, cachexia, peripheral neu-
ropathies, plexopathies, myopathies, radiation fibrosis, and med-
ications such as aromatase inhibitors [56—58]. Physiatrists can
be helpful in these cases because they are skilled in the diagnosis
and treatment of musculoskeletal complications. Diagnostic
work-up can include physical examination and analysis of im-
aging tests such as x-rays, magnetic resonance imaging, and
computed tomography scans. Physiatrists may then perform
musculoskeletal injections [59, 60] and/or prescribe oral medi-
cations as well as physical, occupational, and speech therapy.

Opportunities to improve the patient experience exist
throughout all phases of cancer care, especially during times
of disease recurrence and at the end of life. Use of rehabilitation
may prevent a decline in or even improve function in patients
with advanced cancer; “improving the quality of life by palli-
ating function, mobility, activities of daily living, pain relief,
endurance, and the psyche of a patient while helping to main-
tain as much independence as possible, leading to a decrease in
burden on caregivers and family” [61]. Physical therapy and
exercise have been shown to be a feasible modality for termi-
nally ill patients [62], and patients who participated in a specific
combination palliative rehabilitation program did show im-
provement in physical performance and symptom severity
[63]. Rehabilitation services provided in a hospice day care unit
for individuals with advanced, recurrent, or progressive breast
or hematological malignancy also showed significant reduced
need for health service resources along with corresponding
improvement in QOL [64]. Furthermore, early integration of
palliative care in the oncology care continuum may result in
particularly meaningful healthcare cost reductions, as this ap-
proach improved both survival rates and QOL [65].

Because people often face complex physical and psycho-
social needs near the end of life, the IOM advocated for im-
proved care coordination and patient-caregiver communica-
tion in its 2014 report Dying in America: Improving quality
and honoring individual preferences near the end of life [66].
As the disease process advances, people are faced with an
increasing number of healthcare transitions, creating ineffi-
ciencies and leading to unrecognized and undertreated prob-
lems [67]. This finding was corroborated in a 2014 compre-
hensive analysis demonstrating that patients were dissatisfied
with clinician recognition of symptoms and the lack of proper
referrals when symptoms were identified [68]. The authors
concluded that use of patient-centered outcome measures im-
proved awareness of unmet needs, and improved patient



Support Care Cancer (2015) 23:3633-3643

3639

psychological QOL. It seems reasonable to suggest then that
appropriate integration of oncology, rehabilitation, and pallia-
tive care that is focused on patient-centered outcomes may
improve outcomes in domains such as patient health, function,
QOL, and satisfaction with care.

Improving access to cancer rehabilitation
and palliative care services

Appropriate and timely use of screening protocols and tools is
one way to improve care coordination and access to services.
Additionally, it is important that the evaluation processes ad-
dress the constellation of symptoms that this patient popula-
tion faces by screening for physical, cognitive, emotional, and
other factors (Table 1) [20]. Screening can begin at the time of
diagnosis and continue throughout treatment and survivor-
ship, and ideal baseline and subsequent follow-up assessments
will help facilitate appropriate referrals to rehabilitation and
palliative care services. In fact, use of this type of protocol has
been proposed in breast cancer survivors—the Prospective
Surveillance Model [69]. This strategy helps capture symp-
toms as they arise, possibly reducing symptom burden and
improving outcomes. Ultimately, assessments and recommen-
dations for palliative care and rehabilitation services at the
moment and in the future should be integrated into a patient’s
survivorship care plan [70].

Currently, there is no single universally recognized screen-
ing tool that will facilitate referrals to cancer rehabilitation and
palliative care (Table 1). A consensus report from the Center
to Advance Palliative Care outlined primary trigger criteria in
order to help identify patients in need of a palliative care
assessment in the hospital setting [71]. Guidelines set by the
CoC endorsed distress screening as a standard of care in the
USA. Dual screening—for both distress and physical impair-
ments—has been proposed as well [1]. Screening for frailty,
particularly in those with comorbidities, a long or complicated
cancer history, and/or advanced age, is becoming increasingly
important as the life expectancy and symptom burden of can-
Cer survivors increases.

Since screening tools may collect a considerable amount of
data, building space for assessment outcomes in an electronic
medical record (EMR) can be useful. Indeed, one study of
over 900 hospice programs found that the majority used
EMR to track assessment of physical symptoms [72]. Many
of those programs also used EMR to monitor psychosocial
issues and coordination of interdisciplinary care. EMR sys-
tems can also use documentation to calculate assessment tool
scores, indicate when a referral is necessary, and collect data
related to quality improvement projects.

Improving interdisciplinary palliative and rehabilitation
care demands a comprehensive strategy, and governmental
and advocacy organizations have recently highlighted the

substantial need for more research [73]. Interdisciplinary col-
laboration on projects was specifically emphasized as neces-
sary to the translation of data into improved clinical care.
Subsequent outcome studies will be needed to measure the
impact of any improvements in these services. Importantly,
although both palliative care [74] and rehabilitation of patients
with advanced cancer [75] have been shown to reduce overall
costs, given recent health care reforms in the USA that em-
phasize Accountable Care Organizations [76] and bundled
payment models [77], the economic impact of improvement
in these services must be further studied.

The interdisciplinary nature of palliative care and rehabili-
tation also demands ongoing collaboration between national
advocacy groups, government, professional organizations, cli-
nicians, and patients in order to foster meaningful change in
delivery of care models. The CoC has already mandated
screening assessments, and the National Institute of Health’s
Cancer Rehabilitation Conference [78] and American Con-
gress of Rehabilitation Medicine [79] are working to better
integrate these services into healthcare systems. Advocacy
initiatives like the Patient Quality of Life Coalition [80] that
bring together a variety of stakeholders across diseases and
disciplines provide a helpful coordinating infrastructure and
framework to help advance these opportunities. In order to
build upon this momentum, more involvement is needed from
groups and individuals alike.

Finally, there is a lack of expertise in [81] and a num-
ber of providers for [82] this complex patient population
and the IOM strongly advocates for improved education

Table1l Examples of currently available rehabilitation and/or palliative
care screening tools

Subject Tool

Frailty Vulnerable Elders Survey-13

Comprehensive Geriatric Assessment
Barthel Index
Functional Independence Measures

Functional status

Karnofsky Performance Status Scale

Gait/mobility Timed Up and Go Test
6-Minute Walk Test
Cognition Functional Assessment of Cancer Therapy
(FACT)-Cog
Mini-Cog
Quality of life FACT-G
Functional Living Index-Cancer
Distress Distress Thermometer
Hospital Anxiety and Depression Scale
Edmonton Symptom Assessment System
Longitudinal PROMIS
research

Cancer Rehabilitation Evaluation System

This is not intended to be a comprehensive list
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of allied health providers, medical trainees, and even pa-
tients. For example, physicians and medical students have
expressed deficiencies in palliative care training and com-
munication skills and concerns also exist regarding the
variable approach to training across medical schools
[83]. Although cancer rehabilitation is considered an im-
portant part of physical medicine and rehabilitation
(PM&R) residency education, research has demonstrated
that the quality and quantity of experiences may be im-
proved [45]. Furthermore, variability exists regarding per-
ceived appropriateness of rehabilitation for individuals
with advanced cancer by both medical oncologists and
physiatrists [84]. Consideration of these issues may help
explain why many oncologists feel inadequately prepared
for supportive care tasks [85]. However, opportunities do
exist to improve the delivery of supportive cancer care. In
fact, studies have demonstrated that mid-level providers,
after brief training, have been able to successfully screen
patients for symptom burden and discuss end of life care
[86], and should therefore be integrated into care pro-
grams. Trainees, including medical students, must have
increased instruction in palliative and rehabilitation care.
The IOM is currently recommending that clinicians across
almost all specialties be trained in person-centered com-
munication skills—a key foundation of palliative care—as
well as “interprofessional collaboration, and symptom
management” [66].

Perhaps equally concerning is that patients and families too
lack understanding of palliative care services [45], and a con-
certed effort must be made to educate them about available
resources and give them the words to use to get the care they
need. Patients and survivors experience reduced health-related
QOL as a result of impairments, and rehabilitation can im-
prove physical, psychological, and cognitive impairments
throughout the trajectory of cancer care [1]. In the USA, the
court case Jimmo v Sebelius helped to clarify the
“improvement standard” used by Medicare and resulted in
an understanding that rehabilitation care should be focused
on the individual need, and not solely on restorative potential,
thus increasing access for patients in all phases of treatment
[87]. Helping to understand the clinical implications of quality
treatment and survivorship care may allow for new and excit-
ing opportunities to integrate palliative care and cancer reha-
bilitation and significantly improve the quality of patient-
centered programs.

Conclusion
Cancer rehabilitation and palliative care services are critical
components of high-quality oncology care. Recognizing that

cancer rehabilitation is medical care that goes far beyond ex-
ercise is essential. Clinicians and researchers alike should
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differentiate general exercise and wellness initiatives from
comprehensive cancer rehabilitation by qualified profes-
sionals that diagnose and treat patients’ and survivors’ impair-
ments and improve their function and QOL. With the chal-
lenging goals of simultaneously lowering healthcare costs
while improving patient outcomes and satisfaction with care,
there is an urgent need to address the underutilization of both
cancer rehabilitation and palliative care services as well as
improve access.

The research in these fields continues to evolve and support
better integration of these services into high-quality oncology
care. For example, recent reports have suggested that pallia-
tive care services may decrease emergency department visits
[88], prehabilitation may reduce costs and improve outcomes
[89], and rehabilitation may prevent hospital-acquired disabil-
ity [90]. As there is a need to continue to develop the evidence
base with further integrated and collaborative research, both
rehabilitation medicine and palliative care will be positioned
to evolve in a complementary manner that improves oncology
care outcomes.
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