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Background and Purpose. The impact of cancer and its treatments on
balance and functional mobility in older adults remains unknown but is increasingly
important, given the evolution of cancer treatments. Subacute and more persistent
side effects such as chemotherapy-induced peripheral neuropathy are on the rise, and
the effects on mobility and balance, as well as the prognosis for resolution of any
functional deficits, must be established before interventions can be trialed. The
purpose of this case report is to describe the severity and long-term persistence of
mobility decline in an older adult who received neurotoxic chemotherapy. To our
knowledge, this is the first case report to describe an older adult with chemotherapy-
induced peripheral neuropathy using results of standardized balance and mobility
tests and to focus on prognosis by repeating these measures more than 2 years after
chemotherapy.

Case Description. An 81-year-old woman received a neurotoxic agent (pacli-
taxel) after curative mastectomy for breast cancer. Baseline testing prior to taxane
therapy revealed a socially active woman with no reported functional deficits or
neuropathic symptoms, 1.2-m/s gait speed, and performance at the ceiling on balance
and gait portions of a standardized mobility measure.

Outcomes. After 3 cycles, paclitaxel therapy was stopped by the oncologist
because of neurotoxicity. Declines as large as 50% were seen in performance-based
measures at 12 weeks and persisted at 2.5 years, and the patient reported recurrent
falls, cane use, and mobility-related disability.

Discussion. This case highlights the extent to which function can decline in an
older individual receiving neurotoxic chemotherapy, the potential for these deficits
to persist years after treatment is stopped, and the need for physical therapy inter-
vention and further research in this population.
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Little is known about the impact
of cancer and its treatments on
balance and functional mobility

in older adults for at least 2 reasons.
First, although more than 65% of sur-
vivors of cancer are over the age of
65 years, older adults often are ex-
cluded from cancer research. Exclu-
sions can be based on age alone or
on the comorbid conditions that of-
ten accompany increasing age.1 Sec-
ond, few studies to date have in-
cluded mobility and balance as
primary outcomes.2

Studying balance and mobility in
older adults with cancer is important,
given the evolution of cancer treat-
ments in recent years. Success of sup-
plemental agents has reduced the inci-
dence of dose-limiting hematologic
toxicities such as infection and bleed-
ing, allowing higher chemotherapy
doses to be administered.3 As a result,
subacute and more persistent side ef-
fects such as chemotherapy-induced
peripheral neuropathy (CIPN) are on
the rise.4–7

Much is known about the risks for
and mechanisms behind CIPN. Like
diabetic polyneuropathy, CIPN tends
to produce a distal, symmetrical ax-
onopathy or neuronopathy.5–7 The
result is most often a stocking and

glove sensory loss that affects the
lower extremities before the upper
extremities. Although primarily sen-
sory in nature, mixed sensorimotor
(usually distal myopathy) and even au-
tonomic neuropathies (including or-
thostatic intolerance) are possible,5,6

and any of these neuropathies could
increase fall risk. Chemotherapy-
induced peripheral neuropathy is dose
dependent and worse when neuro-
toxic drugs are administered in com-
bination or in succession.4–8 Symp-
toms can progress, or even begin, after
treatment with the causative agent has
ended, in a phenomenon termed
“coasting.”6,9,10 The chemotherapies
most likely to result in neuropathy in-
clude taxane derivatives (paclitaxel,
docetaxel), vinca alkaloids (vincris-
tine), platinum complexes (cisplatin,
oxaliplatin), and newer agents (thalid-
omide, suramin).4–7,9,10 These drugs
are widely used to treat the most com-
mon cancers, including breast and
lung, which predominate in older
adults.

Chemotherapy-induced peripheral
neuropathy is more likely to occur in
individuals with baseline peripheral
neuropathy,11 and the prevalence of
peripheral sensory neuropathy was
found to increase with age in a co-
hort of nearly 800 community-
dwelling adults aged 65 years and
older.12 Mold et al12 identified neu-
ropathy in 26% to 54% of these older
adults, many of whom were unaware
of these deficits and reported not
having neurodegenerative patholo-
gies such as diabetes. Unfortunately,
most studies of CIPN exclude indi-
viduals with findings of baseline pe-
ripheral neuropathy or potentially
neurotoxic systemic diseases.4,13–15

As a result, these studies likely un-
derestimate the impact of neuro-
toxic chemotherapies on the larger
population of older adults seen clin-
ically. Still, the risk for and severity
of CIPN appear to increase with ad-
vancing age,4 and neuroprotective

pharmacologic agents have had lim-
ited success.16

Although CIPN is common, little is
known about its effects on mobility
or the time course for resolution of
any functional deficits, particularly
in older adults. Neuropathy report-
edly occurs in as many as 70% to 95%
of individuals receiving taxane che-
motherapy,4,7,17 and there is evi-
dence that it persists after treatment,
particularly after paclitaxel therapy.8

Signs and symptoms of chronic neu-
rotoxicity after oxaliplatin therapy
have been reported to partially re-
solve in most patients within 4 to 6
months and to completely resolve in
about 40% of patients within 6 to 8
months.18 Recovery from vinca alka-
loid neurotoxicity can take up to 2
years,6 and persistent symptoms
have been reported in one third of
patients.9 In general, it appears that
the majority of patients continue to
experience neurotoxic symptoms
months after treatment, and these
symptoms could be accompanied by
long-term effects on mobility and bal-
ance. Weakness and disturbance of
gait and balance have been de-
scribed as motor characteristics of
CIPN; however, few studies have
quantified these deficits using stan-
dardized measures.2,16

We suspect that older adults may ex-
perience greater functional decline
than younger people who receive
the same antineoplastic therapy and
that they may have greater difficulty
recovering from these deficits. Stud-
ies have shown that older adults are
more likely to experience chemo-
therapy side effects, and chemother-
apy doses often are reduced clinically,
based on concern for comorbidities
and declining organ function.1,19 A
side effect of the same severity could
translate into a more pronounced
functional decline in an older adult.
Age-associated conditions such as sar-
copenia and neuropathy may leave
older adults fewer resources with
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which to compensate for a new im-
pairment. In addition, the rapid onset
of CIPN (within weeks or even days
after treatment) may make compensa-
tion more challenging than in slowly
progressive neurotoxic conditions
such as diabetes. Older adults, often
with baseline visual and vestibular def-
icits, may benefit from additional time
to develop compensatory postural
control strategies. Finally, any recov-
ery of nerve and mobility function af-
ter chemotherapy ends may be slower
in the older adult, as age-related de-
clines in postinjury nerve regeneration
have been reported.20 A summary of
selected publications related to differ-
ential effects of chemotherapy based
on age is presented in eAppendix 1
(available at ptjournal.apta.org).

As health care providers, we have
not adapted to the shift in chemo-
therapy side effects. Unlike blood
counts, nerve function and mobility
are not routinely monitored over the
course of cancer treatment, and re-
ferrals to prevent or rehabilitate new
deficits are not a universal standard
of care. As in cancer clinics,
performance-based measures of mo-
bility and balance are seldom used in
cancer research. Most studies to date
have focused on outcomes at the im-
pairment level, but physical perfor-
mance measures could be useful in
determining functional limitations
and restricted participation in re-
sponse to side effects such as neu-
ropathy and fatigue.2 A summary of
current literature related to CIPN’s
impact on balance and mobility is
presented in eAppendix 2 (available
at ptjournal.apta.org).

The purpose of this case report is to
describe the rapid onset and long-
term persistence of mobility decline
in an older adult receiving neuro-
toxic chemotherapy after curative
tumor resection. This case report
adds to the sparse literature on prog-
nosis for mobility deficits that arise
during chemotherapy. To our knowl-

edge, this is the first case report to
describe an older adult with CIPN
using results of standardized balance
and mobility tests and to include
measurements both before and years
after treatment.

Patient History and Review
of Systems
An 81-year-old retired nurse had un-
dergone a right mastectomy for stage
II breast cancer at the end of 2004, 2
months prior to enrollment in a 12-
week observational pilot study de-
signed to explore the feasibility of
measuring effects of cancer treat-
ments (radiation and systemic che-
motherapy) on function and daily ac-
tivity in adults aged 65 years and
older and the willingness of this pop-
ulation to participate in research.
The only specific recruitment crite-
ria were: age, active cancer diagno-
sis, and comprehension of study pro-
cedures sufficient to provide
informed consent. On the day of
study enrollment, the patient re-
ceived the third of 4 planned cycles
of biweekly chemotherapy with
Adriamycin* and Cytoxan† (A/C),
drugs that can cause side effects
such myelosuppression and cardio-
toxicity but that are not recognized
as neurotoxic.5,6,21 After completing
chemotherapy with A/C, she was to
receive 4 cycles of Taxol† or pacli-
taxel (ACT regimen) on a biweekly
dosing schedule, followed by local-
ized radiation and aromatase inhibi-
tor therapy with Arimidex.‡

The patient appeared much younger
than her stated age. She reported a
past medical history of controlled hy-
pertension, atrial fibrillation, and
treated hypothyroidism, but she re-
ported no symptoms of peripheral

neuropathy or morbidities such as
diabetes that are more commonly as-
sociated with neuropathy. Her gait
was steady and coordinated with
good speed and without gross devi-
ation. She reported no prior assistive
device use or falls. She described
herself as active, volunteering as a
teacher at week-long youth camps,
and hooking rugs as a hobby.

Clinical Impression
The patient was a high-functioning,
socially active, 81-year-old woman
with minimal comorbidity and no re-
ported mobility limitation. Unlike
older adults who already have frank
mobility deficits and restricted social
participation, any sequelae experi-
enced as she shifts to neurotoxic
chemotherapy should present as a
decline from baseline levels and in-
terfere with her hobbies. Along with
more detailed self-reports of func-
tion, we recognized the importance
of obtaining timed measurements of
balance and mobility to quantify her
baseline status using measures that
should respond to even subtle
changes as she receives neurotoxic
chemotherapy.

Examination
Outcome measures were the Short
Physical Performance Battery
(SPPB)22 and a self-report measure of
basic and instrumental activities of
daily living (ADL/IADL) taken from
the National Health Interview Survey
(NHIS).23 All data were collected by
a single research physical therapist
as part of pilot work with older
adults receiving cancer treatment.

The SPPB quantifies functional mo-
bility using 3 categories: standing
balance, walking, and repeated chair
stands. Performance in each cate-
gory is timed, and the time is con-
verted to an ordinal score ranging
from 0 (unable to perform) to 4 (best
performance), which is used to cal-
culate a summary score (maxi-
mum�12). Specifics of each cate-

* Bedford Laboratories, 300 Northfield Rd,
Bedford, OH 44146.
† Bristol-Myers Squibb Co, PO Box 4500,
Princeton, NJ 08543-4500.
‡ AstraZeneca Pharmaceuticals LP, 1800 Con-
cord Pike, PO Box 15437, Wilmington, DE
19850.
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gory are shown in Table 1. The full
protocol and training instructions
can be downloaded from the Na-
tional Institutes of Health Web site
(http://www.nih.gov/). Test-retest
and interrater reliability of each of
the 3 categories range from .73 to
.97,24–26 and the reliability of the
summary scale was established using
internal consistency (Cronbach al-
pha�.76).22 Originally validated in
more than 5,000 adults aged 71 years
and older, summary scores corre-
lated strongly with self-reported ADL
disability for tasks such as walking
across a room and transferring from
bed to chair and with self-reported
ability to walk up and down steps or
walk 0.8 km (1⁄2 mile) without help.27

Summary scores also were found to

strongly predict mortality and nurs-
ing home admission.22 Although cur-
rently more popular in research than
in clinics, the SPPB is feasible for
clinic use, requiring about 10 min-
utes to complete and a stopwatch, a
chair, and a 6-m walkway.

For individuals with cancer, we rec-
ommend monitoring subscores in ad-
dition to the summary score in an
attempt to discriminate the contribu-
tion of change in each SPPB domain
to any change in overall score. Dif-
ferent antineoplastic agents have dif-
ferent side effects (eg, peripheral
sensory neuropathy, proximal myop-
athy, fatigue) that vary with the indi-
vidual,4,5,11 and it is possible that

each agent may affect the 3 SPPB
domains differentially.

The ADL/IADL scale measures self-
reported ability to perform 16 tasks,
including the use of assistance for
each task, whether from another per-
son or from specialized equipment.
Among the tasks are getting up from
a bed or a chair, walking, stair climb-
ing, getting outside the home, and
shopping. For any tasks reported as
difficult, self-perceived reasons were
recorded. Intraclass correlation coef-
ficients above .90 for interrater and
test-retest reliability have been re-
ported in community-dwelling older
adults.28

Table 2 summarizes the patient’s
baseline performance, recorded on
the day she received her third of 4
cycles of A/C chemotherapy. Physi-
cal performance tests indicated that
her functional level was high for her
age, as only 4.5% of women over 80
years of age in one multi-center epi-
demiologic study walked at least 1.0
m/s.29 Of those who walked at that
speed, 94.6% had no mobility or ADL
disability. Guralnik et al29 provided
equations to estimate the probability
of developing mobility disability (de-
fined as the inability to walk 0.8 km
or climb stairs without assistance)
over the next year based on the pa-

Table 2.
Case Presentationa

Measure Baseline 12 wk 2.5 y

SPPB 10/12 5/12 5/12

Balance 4/4 (10 s tandem) 1/4 (3.6 s semi-tandem) 1/4 (2.3 s semi-tandem)

Gait 4/4 (1.2 m/s) 3/4 (0.74 m/s) 3/4 (0.67 m/s)

Chair stands 2/4 (15.8 s) 1/4 (16.9 s) 1/4 (18.8 s)

ADL/IADL 0/16 3/16 3/16

Past medical history: Hypertension, hypothyroidism, and atrial fibrillation. No reported diabetes
or other morbidities commonly associated with peripheral neuropathy.
Functional level: No history of ambulatory assistive device use. Volunteer activities included
teaching at a youth camp. Hobbies included rug hooking.
Cognitive screen: No major deficits (Mini Mental Status Examination42 score�28/30)
Depression screen: Negative (Geriatric Depression Scale43 score�0/15)

a SPPB�Short Physical Performance Battery, ADL/IADL�basic and instrumental activities of daily living.

Table 1.
Short Physical Performance Battery22

Ordinal
Score Balance Timed Walks Chair Stands

Feet together, semi-tandem (heel of one foot
touching the great toe base of the other),
and tandem (heel to toe)

Two 4-m walks timed at usual speed from a
standing start, using an assistive device if
needed

Complete 5 repeated sit-to-stand transfers
as quickly as possible with arms folded
across the chest

0 Unable to hold side-by-side stand for 10 s Unable to attempt or complete timed walks Cannot complete 5 stands or completes
them in greater than 60 s

1 Able to hold side-by-side stand for 10 s, but
unable to hold semi-tandem stand for 10 s

Fastest time �8.7 s (�0.46 m/s) �16.7 s

2 Able to hold semi-tandem stand for 10 s, but
unable to hold full tandem stand for more
than 2 s

8.6–6.3 s (0.47–0.64 m/s) 13.7–16.6 s

3 Able to hold full tandem stand for 3 to 9 s 6.2–4.9 s (0.65–0.82 m/s) 11.2–13.6 s

4 Able to hold full tandem stand for 10 s �4.8 s (�0.83 m/s) �11.1 s
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tient’s gait speed, age, and gender.
Using those equations, the patient’s
probability of developing mobility
disability was only .059. Her baseline
SPPB summary score of 10 fell in the
highest quartile of function estab-
lished by Guralnik et al, and she
achieved the highest scores possible
on balance and gait subscales by
maintaining full tandem stance for
10 seconds and walking at a self-
selected speed of 1.2 m/s. She
scored in only the second quartile of
performance for repeated chair
stands, but she reported having no
difficulty with any of the 16 ADL/
IADL tasks.

Clinical Impression
Examination results confirmed that
the patient was high functioning and
without mobility disability. Her low
probability for developing such dis-
ability in the next year under normal
conditions should strengthen the
connection between any observed
decline and the chemotherapy agent
received. At this point, we planned
to repeat baseline measures in 12
weeks in accordance with the re-
search study protocol. This visit
would fall about 2 weeks after an-
ticipated completion of taxane
chemotherapy.

Intervention
Over the next 12 weeks, the patient
received the final cycle of A/C che-
motherapy, followed by 3 cycles of
paclitaxel on a 2-week dosing sched-
ule. Symptoms of sensory neuropa-
thy were recognized as early as the
second dose, and the fourth dose of
biweekly paclitaxel had been with-
held by the oncologist due to neuro-
toxicity. After the third dose, her
symptoms had reached grade 3 of 4
on the National Cancer Institute’s
Common Toxicity Criteria (NCI-CTC
2.0) (available at: http://ctep.cancer.
gov), indicating severe sensory loss
or paresthesia that interferes with
self-care ADL tasks. The other NCI-
CTC grades for peripheral sensory

neuropathy range from 1 (“mild, loss
of deep tendon reflexes or paresthe-
sia not interfering with function”)
and 2 (“moderate, objective sensory
loss or paresthesia interfering with
function [IADL] but not with ADL”)
to 4 (“permanent sensory loss inter-
fering with function”), but grades of
3 are generally dose limiting.30 The
patient subsequently refused the
planned radiation therapy out of
frustration with the adverse effects
of her chemotherapy, but she began
aromatase inhibitor therapy shortly
after the 12-week intervention.

Outcome
At 12 weeks, exactly 4 weeks after
the third and final dose of paclitaxel
and before starting Arimidex, the pa-
tient’s gait had deteriorated. It was
now wide-based and unsteady, and
she fell into the clinic wall when
turning her head to talk. She was not
using an assistive device, and noted
that no intervention had been sug-
gested for her new walking diffi-
culty. Although the patient’s partici-
pation in the parent study ended at
12 weeks, we were granted permis-
sion from the local institutional re-
view board to conduct a long-term
follow-up visit with this participant.
At 2.5 years, her gait remained un-
steady, and she lost her balance
twice during an hour-long visit in her
home. She had fallen without injury
in the week prior to the visit, attrib-
uting the fall to a quick turn, and she
estimated falling at least 12 times in
the first year after starting taxane
therapy.

She now used a cane when walking
on uneven surfaces or in unfamiliar
environments, for longer distances,
or in the community alone. She re-
ported walking with caution and pre-
ferred to be accompanied by her
husband when leaving her home.
Her social participation had declined
from baseline levels, and she re-
ported no volunteer activity with the
youth group or any other organiza-

tion. Overall, she endorsed dropping
many of her previous activities and
interests.

Consistent with observed and re-
ported mobility deficits at 12 weeks,
considerable decline was noted in
her SPPB score, and this decline per-
sisted at 2.5 years. Table 2 lists SPPB
scores at all time points. According
to Perera et al,31 a 1-point change in
SPPB summary score is clinically sig-
nificant. At 12 weeks, the patient’s
summary score had decreased by 5
points (50%). Her balance score was
now 1 out of 4, as she maintained
semi-tandem stance for only 3.6 sec-
onds (2.3 seconds at 2.5 years), and
she could not assume or maintain full
tandem stance. Although her gait
score dropped only 1 point from her
baseline score, her speed slowed by
0.46 m/s at 12 weeks and by an ad-
ditional 0.07 m/s at 2.5 years.
Change of only 0.05 m/s is consid-
ered significant, and a change of 0.10
m/s is substantial and clinically
meaningful.31 Time to complete 5
chair stands had increased to 16.9
seconds at 12 weeks, lowering her
SPPB score by 1 point. At 2.5 years,
her time had further worsened by
almost 2 seconds, and she reported
using caution when moving to stand.

Mobility-related disability was found
at both 12 weeks and 2.5 years, with
difficulty reported in 3 ADL/IADL
tasks at both time points. At 12
weeks, the tasks were walking,
climbing stairs, and shopping for
personal items, but at 2.5 years,
heavy housework replaced shop-
ping. She attributed the difficulty
with all tasks to “balance problems.”
She specifically denied having weak-
ness, nausea, and diarrhea at 2.5
years and reported feeling tired only
“a little of the time,” as opposed to
“most of the time” at 12 weeks.

Symptoms consistent with neuropa-
thy were reported as interfering with
both upper- and lower-limb func-
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tion. At 12 weeks, the patient could
not button the cuffs of her blouse,
and she described this as a new prob-
lem that appeared around the same
time as her imbalance. At 2.5 years,
she reported difficulty with tasks
such as writing and picking up small
objects and noted that she had only
recently resumed rug hooking. She
reported residual numbness, more
severe in her feet than her hands;
estimated that partial recovery of bal-
ance deficits did not begin until
about 1 year after onset; and noted
that her deficits had not yet fully re-
solved. As a retired nurse, she fre-
quently used the term “neuropathy”
and openly attributed her persistent
functional deficits to this condition.
She stated that she did not have neu-
ropathy before chemotherapy but
that she “sure (does) now.”

Discussion
This case highlights the rapid onset
and long-term persistence of mobil-
ity disability in an 81-year-old woman
who received chemotherapy, the
last dose withheld due to sensory
neurotoxicity. Because this case re-
port describes functional outcomes
for a single patient and no measure-
ments of nerve function were col-
lected, neurotoxicity cannot be es-
tablished as the cause of her new
limitations. However, at least 2 as-
pects of this case support CIPN as a
factor in her mobility decline. First,
the oncologist recognized CIPN and
discontinued chemotherapy based
on sensory deficits interfering with
the patient’s self-care ADL tasks after
her third cycle of paclitaxel, a drug
that has been shown to preferen-
tially affect A-beta myelinated fibers
in the periphery.32 Second, the pa-
tient’s self-report of peripheral nerve
symptoms (numbness and tingling)
coincided with her loss of function
for mobility and dexterity tasks, and
the persistence of these same symp-
toms paralleled the persistence of
her functional limitations 2.5 years
later.

Although she had begun chemother-
apy before baseline measurements
were taken, the baseline time point
does represent her status before neu-
rotoxic drug therapy. This finding
may actually strengthen the case for
paclitaxel as the offending agent, as
her function remained high after 3
cycles of the first combination, de-
clining only after paclitaxel was in-
troduced and stabilizing after it was
discontinued and as Arimidex ther-
apy was initiated. Overall, we believe
this case meets most of the 6 criteria
proposed by Hill33 for establishing cau-
sation rather than simple association
between medication and peripheral
neuropathy: strong dose-response re-
lationship, consistent manifestations,
close proximity of symptoms to expo-
sure, stabilization or improvement af-
ter drug cessation, and reproduction
in animal models or characteristic neu-
ropathology. Unfortunately, the “ex-
clusion of other causes” criterion can-
not be verified and is lacking if we
attempt to apply these same criteria to
the relationship between her periph-
eral somatosensory symptoms and
functional decline.

More important than the specific
cause are the rapidity, severity, and
persistence of her functional de-
cline. This patient became less active
and independent and experienced
falls 2.5 years later. Although the de-
scriptions of some of her falls are
consistent with underlying vestibu-
lar pathology, paclitaxel and the
other ACT regimen drugs are not rec-
ognized as particularly ototoxic or
toxic to the central nervous sys-
tem.34 Whether the outcome was
due to CIPN, another aspect of che-
motherapy intervention, or even
simply having cancer, this case high-
lights the extent to which function
can decline in an older individual re-
ceiving medical treatment for cancer
and the need for physical therapy
intervention and further research for
these individuals.

Previous studies of functional defi-
cits in patients receiving taxane ther-
apy have been limited to upper-
extremity function using a peg-board
test32 and gait and balance function
using semi-quantitative scales.13

Only recently has performance on
timed measures such as the Timed
“Up & Go” Test been reported.35,36

Studies of the impact of cancer and
its treatments on physical function in
older adults tend to utilize self-report
outcome measures not supple-
mented with performance-based
measures.37–39 In searching the liter-
ature for use of timed measures of
function in this age group, we have
located only case reports without a
pre-chemotherapy baseline.40

The case of this 81-year-old woman
with decline after chemotherapy
makes a novel contribution to the
sparse literature on the functional
impact of cancer and its treatments
from at least 3 perspectives. First,
this patient falls into the older adult
age group commonly excluded from
cancer studies.1,19 We believe that
this is the group for which research
utilizing functional measures is
needed most, as it is the age group in
which cancer is most prevalent and
there is evidence for greater chemo-
toxicity.4,19 Second, we demonstrate
the successful application of a timed
physical performance measure that
has been validated in older adults
without cancer. To our knowledge,
this is the earliest evidence that the
SPPB is feasible for administration to
older adults receiving chemotherapy
and may be responsive to change in
this population. Third, and most im-
portantly, the 2.5-year follow-up data
presented in this case report provide
early evidence for prognosis after
functional decline. To date, most
sources report that about half of pa-
tients with CIPN improve over a pe-
riod of months, but this improvement
is rarely measured using functional
outcomes and even more rarely using
timed performance tests.8,9,18
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The decision to follow up on the
patient’s status at 2.5 years was made
primarily out of convenience. Al-
though finding continued symptoms
and disability so long after treatment
is significant from a prognostic
standpoint, we recognize that con-
ducting interim visits between 12
weeks and 2.5 years would have bet-
ter established her functional course
over this period and may have better
elucidated any role played by CIPN
in her persistent limitations. Even
though we cannot rule out the im-
pact of health-related factors on her
mobility status at 2.5 years, the pa-
tient reported having no new or
worsening medical conditions or
change in environment, other than
the mobility-related restrictions in
social participation described previ-
ously. Certainly, restricted activity
and participation could result in new
or worsened impairments over time;
however, the ultimate cause would
still be the cancer treatments that led
to the initial restrictions. Arimidex is
not known to be neurotoxic, so is
unlikely to have contributed to her
continued neuropathic symptoms,
but it is associated with side effects
(fatigue, joint pain, increased frac-
ture risk)41 that could impede return
of mobility function. Although at 2.5
years this patient reported lessening
of fatigue and no injuries following
the 12-week time point, she did re-
port “mild” pain not reported at ei-
ther baseline or 12 weeks. She attrib-
uted this pain to arthritis.

We are concerned that the degree of
functional return experienced after
any chemotherapy ends may de-
crease with age. The potential for
residual deficits, subsequent injury,
and loss of independence may be
greatest in the oldest individuals. At
least one group of researchers found
no difference in CIPN incidence and
severity between older and younger
adults, but outcomes were measured
primarily at the impairment level,
and mobility was assessed using a

6-point scale of broad categories.14,15

Timed measures of mobility may
have detected more subtle differ-
ences between age groups in this
cohort, and age effects may have
been diluted by the exclusion of pa-
tients with baseline peripheral neu-
ropathy or potentially neurotoxic co-
morbidities. Additionally, the age
difference between the 2 groups
may have been too narrow, as a co-
hort of participants age 65 to 77
years was compared with one in
which all participants were at least
50 years of age. Although we suspect
that the advanced age of the patient
in our case report contributed to her
limited recovery of balance and mo-
bility function, our project design
did not allow such conclusions to be
made, and we cannot confirm that
her status at 2.5 years reflects CIPN
rather than age-related decline of
other systems or even side effects of
Arimidex therapy. Instead, we recog-
nize the potential interplay of all
factors.

In a recent literature review, insuffi-
cient evidence was found to recom-
mend any nonpharmacologic or
pharmacologic intervention for
CIPN.16 Evidence is mounting for the
merits of physical activity in prevent-
ing and managing side effects of can-
cer treatment such as nausea, pancy-
topenia, fatigue, and depression, but
its role in the maintenance or recov-
ery of balance and mobility function
has not been demonstrated. Al-
though physical therapy has been
shown to improve balance and mo-
bility in older adults without cancer,
evidence that it can be tolerated by
those who are experiencing other
chemotherapy-related side effects is
needed, as are evidence-based guide-
lines for adjusting rehabilitative in-
terventions on a session-by-session
basis in response to such effects.

This patient received chemotherapy
in a community hospital that also
housed an outpatient physical ther-

apy department, but she had re-
ceived no rehabilitative intervention
by 2.5 years after the initial onset of
her deficits, even though it had been
recommended by the research team
in the pilot study from which this
case was derived to both the patient
and the oncologist. In our experi-
ence studying the feasibility of can-
cer and aging research, older individ-
uals with cancer, particularly those
receiving active treatment, appear to
be underrepresented in physical
therapy clinics. This underrepresen-
tation probably is due, at least in
part, to lack of awareness of available
services. Many members of the med-
ical oncology staff are concerned
about the functional decline they ob-
serve, and it is understandable that
this concern is second in the fight to
eradicate cancer. However, in some
cases, providers have not been edu-
cated about the role of physical ther-
apy or may feel that older adults with
cancer will either not tolerate or not
respond to rehabilitative services. As
physical therapists, we can educate
both providers and patients so that
older adults with cancer are pro-
vided the option of receiving poten-
tially beneficial intervention. The
Figure lists considerations for clini-
cians who work with clients who
will or have received neurotoxic
chemotherapy.

Suggestions for future research are
focused on larger cohort studies of
mobility and fall risk in older adults
receiving chemotherapy or other
medical interventions for cancer,
with long-term follow-up to establish
prognosis for resolution of any defi-
cits. Inclusion of both self-report and
performance-based outcome mea-
sures is recommended to capture
the functional consequences of
chemotherapy-induced impairment,
and baseline nerve function should
be recorded. To reflect the popula-
tion of older adults who typically re-
ceive cancer treatments, exclusion
criterion should be loosened to al-
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low enrollment of individuals with
comorbid conditions and baseline
frailty.

Randomized controlled trials of
physical therapy interventions indi-
vidualized to mobility and balance
deficits that arise while receiving
chemotherapy could provide the
strongest evidence for rehabilitative
intervention in this arena. Ulti-
mately, studies should focus on pre-
ventative measures, such as pretreat-
ment balance and mobility training
programs designed to optimize base-
line functional reserve. Based on our
own experience and experiences de-
tailed by other authors,1 these stud-
ies may be difficult to conduct due to
recruitment and retention chal-
lenges unique to the older adult pop-
ulation and especially individuals
with active cancer.

To our knowledge, the long-term
outcome for older individuals with
CIPN, or for those whose function
has otherwise declined after receiv-
ing chemotherapy, has not been es-
tablished. We have demonstrated
that the decline in balance and mo-
bility experienced by one older adult
while receiving chemotherapy per-
sisted at least 2.5 years after treat-
ment, although we cannot conclude
that CIPN was responsible for her
persistent mobility disability. Regard-
less of the specific cause, we suspect

that functional decline experienced
during a course of antineoplastic
therapy may persist for other older
adults with cancer. For some of
these older individuals, function may
never return to baseline levels. Even
if complete resolution of balance and
mobility deficits is realized, there is
still a period of increased risk for falls
and loss of independence, and it is
during this time that rehabilitative
interventions should be offered.
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Invited Commentary Kristin L. Campbell, Margaret L. McNeely

Among individuals living in Western
countries, cancer is an important dis-
ease in terms of incidence and mor-
tality. Advances in the development
of cancer treatments include several
new, highly active agents, many of
which are potentially neurotoxic.1

The use of combination chemother-
apy and aggressive treatment proto-
cols has increased the likelihood of
cure and improved survival; how-
ever, it also has increased the burden
of side effects such as peripheral
neuropathy. Hile and colleagues2

have provided a compelling case re-
port on an emerging area of practice
for physical therapists. This case re-
port documents the long-term func-
tional decline of an older survivor of
breast cancer following administra-
tion of a neurotoxic chemotherapy
agent.

Chemotherapy-induced peripheral
neuropathy (CIPN) is a peripheral
neuropathy that develops as a result
of administration of a neurotoxic
chemotherapeutic agent. It affects

the sensory, motor, and autonomic
systems. Sensory symptoms tend to
be the most common and often are
in a symmetrical stocking-glove pat-
tern, with initial symptoms present
in the toes and fingers. Sensory
symptoms include numbness and re-
duced sensation, which, in the lower
extremity, can lead to gait and bal-
ance deficits.3 Additionally, unpleas-
ant sensations such as tingling and
burning and allodynia are commonly
reported.1 Motor symptoms include
loss of distal muscular strength, mus-
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