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Clinical Assessment of 
Chemotherapy-Induced Peripheral 
Neuropathy: The Road Less Traveled
CONSTANCE VISOVSKY, PHD, RN, APRN-BC

R ecent advances in cancer 
treatment modalities, in-
cluding novel agents and 
dose-intensive treatment 

schedules, have resulted in increased 
survival for many patients. However, 
these advances often include neuro-
toxic chemotherapeutic agents that 
can cause significant side effects. Che-
motherapy-induced peripheral neuropa-
thy (CIPN) has emerged as a common 
dose-limiting toxicity of many cancer 
chemotherapy regimens (Hauscheer, 
Schilsky, Bain, Berghorn, & Lieberman, 
2006; Quastoff & Hartung, 2002). Plant 
alkaloids, taxanes, platinum-based com-
pounds, thalidomide (Thalomid), le-
nalidomide (Revlimid), and bortezomib 

(Velcade) are all associated with the de-
velopment of CIPN (Verstappen, Hei-
mans, Hoekman, & Postma, 2003; Wind-
ebank & Grisold, 2008; Table 1).

The mechanisms associated with 
the development of CIPN are not ful-
ly understood and can vary accord-
ing to chemotherapy class and agent. 
The symptoms associated with CIPN 
also depend on the type of nerve fi-
ber affected. Sensory nerve damage 
can induce numbness, tingling, pain-
ful dysesthesias, sensitivity to cold, 
diminished or absent touch or deep 
tendon reflexes, and decreases in vi-
bration and proprioception. Damage 
to motor neurons can cause muscle 
weakness and gait disturbances. When 
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Abstract
The cornerstone of treatment for many cancers includes chemotherapy 
agents known to induce peripheral neuropathy . Chemotherapy-induced 
peripheral neuropathy (CIPN) is a potential side effect of treatment for 
which few patients are prepared. CIPN continues to pose challenges to 
heatlh care providers for a variety of reasons, including a lack of gold-stan-
dard clinical- or laboratory-based assessments and variable clinical presen-
tation. Advanced oncology practitioners are in an ideal position to provide 
baseline and ongoing clinical assessments. These assessments can be used 
as a supplement to toxicity-grading scales to provide comprehensive docu-
mentation about the functioning of the peripheral nervous system and the 
effects of cancer therapies on activities of daily living and quality of life. 
Patient-reported symptoms and clinical examinations such as testing for 
deep tendon reflexes, touch, vibration, and proprioception can assist in de-
termining the tolerability and safety of cancer treatment for at-risk patients.
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autonomic nerves are affected, orthostatic blood 
pressure and heart rate alterations, constipation, 
urinary retention, and sexual dysfunction can re-
sult (Stubblefield et al., 2009). These symptoms 
interfere with quality of life and activities of daily 
living (Dunlap & Paice, 2006).

The onset of CIPN is generally seen between 
the first and third cycles of therapy and peaks at 
3 months (Dougherty, Cata, Cordella, Burton, & 
Weng, 2004). This side effect commonly presents 
as a distal "stocking and glove" distribution, with 
symptoms beginning in the fingertips and toes and 
then spreading proximally (Wolf, Barton, Grothey, 
& Loprinzi, 2008). The development of CIPN is 
typically dose-related and cumulative (Windebank 
& Grisold, 2008). With the use of some agents, no-

tably the platinum analogues and taxanes, CIPN 
symptoms can progress for weeks or months be-
yond completion of treatment, also known as a 
"coasting effect" (Quastoff & Hartung, 2002). Re-
portedly, oxaliplatin has two types of CIPN ob-
served with its use: an acute, cold-induced neurop-
athy and a more chronic, cumulative neuropathy, 
which is dose-limiting (Antonacopoulou et al., 
2010).

Diagnosis and Treatment of CIPN
Currently, there is no gold-standard clinical- or 

laboratory-based assessment from which the diag-
nosis of CIPN can be made, though several grad-
ing scales are available (Table 2). Clinical trials that 
report neurotoxicity as an adverse event often use 

Table 1. Chemotherapy agents associated with chemotherapy-induced peripheral neuropathy 

 
Class/drug

Incidence 
of PN

 
Sensory symptoms 

 
Motor symptoms 

Autonomic 
symptoms

Taxanesa,b,c

 Paclitaxel 57%–83% Numbness, tingling, pain 
of hands and feet.  
Decreased vibration, 
proprioception, reduced 
or absent Achilles  
tendon reflex, occasional 
gait disturbances

Weakness of distal 
muscles with high doses 

Rare but transient 
paralytic 
ileusd; cardiac 
disturbancese; 
and bladder 
dysfunctionf

 Docetaxel 11%–64%

 Paclitaxel (albumin) 73%

Vinca alkaloidsg,h,i

 Vincristine, vinblastine, 
 and vinorelbine 

30%–47% Numbness, tingling, 
burning/stabbing pain  
of hands and feet,  
reduced or absent 
Achilles tendon reflex 

Weakness of distal 
muscle groups, 
decreased deep tendon 
reflexes, foot drop

Constipation, 
urinary retention

Platinumsj

 Cisplatin 28%–100% Numbness and tingling 
of hands and feet,  
painful paresthesia, 
reduced or absent 
Achilles tendon reflex, 
cold-induced dysesthsia 
(oxaliplatin)

Motor neuron  
hyperexcitability (with 
spasms, myotonia, and 
fasciculations of the limb 
and jaw muscles  
occurring during and for 
hours after drug infusionk

Rare but atonic 
bladderl

 Carboplatin 6%–42% 

 Oxaliplatin 85%–95% 
(acute) 
10%–18% 
(chronic)

Immunomodulatory agentsm,n

 Thalidomide 25%–83% Numbness and tingling, 
pain

Occasional gait  
disturbance, weakness

Occasional  
constipation

 Lenalidomide 10%–23%

Proteasome inhibitorso

 Bortezomib 31%–55% Burning pain, painful 
paresthesia

Occasional gait  
disturbance, weakness

Hypotension

Note: PN = peripheral neuropathy. From aLee & Swain, 2006; bBurstein et al., 2000; cGradishar et al., 2005; dWiernik et 
al., 1987; eRowinsky et al., 1991; fShah-Khan & Shah, 2008; gWindebank & Grisold, 2008; hPace et al., 1996; iVerstappen 
et al., 2005; jHauscheer et al., 2006; kWilson et al., 2002; lTaieb et al., 2002; mPlasmati et al., 2007; nRichardson et al., 
2006; and oJagannath et al., 2004.
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the National Cancer Institute’s (NCI) Common 
Toxicity Criteria for Adverse Events (CTCAE) as a 
measurement. Unfortunately, this instrument lacks 
standardization for administration and interpreta-
tion, allowing for wide variations in reports of CIPN 
across studies. Additionally, comorbid conditions 
associated with neuropathy, the use of multiple 
neurotoxic agents, and the treatment of advanced 
or recurrent cancer in a patient who has already 
received potentially neurotoxic chemotherapy all 
contribute to the difficulty of diagnosing and moni-
toring CIPN.

Despite many studies of pharmacologic agents 
for the prevention or treatment of CIPN, there 
are no evidence-based recommendations cur-
rently available (Visovsky, Collins, Abbott, Ashen-
brenner, & Hart, 2007). Efforts to prevent CIPN 
must include careful attention to maintaining the 
efficacy of the chemotherapy so that antitumor 
activity is not interrupted. However, increasing 
symptoms of CIPN can lead to chemotherapy dose 
reduction, delays, or treatment discontinuance, 
potentially impacting survival. With no gold stan-
dard for assessing or monitoring CIPN, available 
options include clinical neurologic examination, 
clinical grading scales, neuropathy-specific ques-
tionnaires, and laboratory assessments.

Role of the Advanced Oncology 
Practitioner in CIPN Assessment

Advanced practitioners in oncology are at 
the forefront of patient symptom assessment and 
monitoring of chemotherapy-induced neurologic 
toxicities. As noted previously, not only is there 
a lack of standardized, evidence-based CIPN as-
sessments, there is no consensus as to when as-
sessment or monitoring of CIPN should take 
place. Due to the agent-related variable nature of 
CIPN, it may be best to base assessments upon the 
recognized patterns of neurotoxicity of the che-
motherapeutic agents/regimens received. There-
fore, patient-reported symptoms of CIPN, as well 
as careful physical assessment, are critical in 
the detection of neurotoxicity. Recently, the Na-
tional Comprehensive Cancer Network (NCCN) 
Task Force issued a report on the management of 
neuropathy in cancer (Stubblefield et al., 2009). 
Some of the Task Force recommendations will be 
highlighted in this article.

Assessment of CIPN
Neurophysiologic testing using electromyog-

raphy, nerve conduction assessment, quantitative 
sensory testing, and skin biopsy of nerve-fiber 

Table 3. Tools to measure patient-reported symptoms of CIPN 
 
Name of tool

Author and 
year

Domains or factors  
(# of items)

 
Scaling

 
Scoring

 
Language

Peripheral Neuropathy 
Scale

Almadrones 
et al., 2004

Peripheral neuropathy (11) 1–4  
(not at all–
very much)

11 items are 
summed for a 
score of 11–44. 
Higher scores 
indicate higher 
degree of 
patient-reported 
peripheral 
neuropathy.

English

Functional Assessment 
of Cancer Therapy/
Gynecological 
Oncology Group-
Neurotoxicity (FACT/
GOG-Ntx)

Calhoun et 
al., 2000, 
2003

Physical well-being (7) 
Social well-being  (7) 
Emotional well-being (6) 
Functional well-being (7) 
Additional concerns 
(related to neuropathy; 11)

0–4  
(not at all–
very much)

Scoring available 
at www.facit.org 
for additional 
charge.

English; 
many other 
language 
translations of 
this tool are 
available

Functional Assessment 
of Cancer Therapy-
Taxane

Cella et al., 
2003

Physical well-being (7) 
Social well-being  (7) 
Emotional well-being (6) 
Functional well-being (7) 
Additional concerns 
(related to neuropathy; 11)

0–4 
(not at all–
very much)

Scoring available 
at www.facit.org 
for additional 
charge.

English; 
many other 
language 
translations 
or this tool 
are available

Note: CIPN = chemotherapy-induce peripheral neuropathy
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experience of symptoms that interfere with ac-
tivities of daily living (such as dropping items or 
falling). Because CIPN can adversely affect phys-
ical functioning, it is also important to inquire 
about the patient’s ability to engage in activities 
of daily living, such as writing, buttoning cloth-
ing, or ambulating. In addition, pain is often pres-
ent in CIPN, making consistent pain assessment 
a necessity. Pain assessment tools recommended 
by the NCCN Task Force include the Brief Pain 
Inventory (Cleeland & Ryan, 1994), the Neuro-
pathic Pain Scale (Galer & Jensen, 1997), and the 
Leeds Assessment of Neuropathic Symptoms and 
Signs Pain Scale (Bennett, 2001).

PHYSICAL ASSESSMENT

To date, correlations between clinical or 
laboratory findings, physician examination, and 
patient-reported symptom severity in CIPN 
have been poor. As noted previously, barriers 
regarding examination standards and toxicity-
grading scales may have influenced these find-
ings. An important consideration in the clinical 
examination of CIPN is that assessments must 
be clinically feasible, practical, and reproducible 
across time (Dunlap & Paice, 2006). Therefore, 
careful neurologic examination using a stan-
dardized procedure is recommended. Because 
CIPN can cause impairments in deep tendon 
reflexes, vibration, proprioception, and touch 
sensation, the addition of objective clinical mea-
sures should serve as an adjunct to patient re-
ports of neuropathic symptoms (Shy et al., 2003; 
Cavaletti et al., 2003). For instance, in a study by 
Cavaletti et al. (2004), changes in vibration and 
DTRs were found to be early predictors of CIPN 
outcomes in combination chemotherapy with 
cisplatin and paclitaxel.

Deep tendon reflexes. Deep tendon reflexes 
are involuntary responses elicited by tapping the 
tendon of a stretched muscle, which generates an 
impulse that travels in peripheral nerve fibers and 
results in contraction of the muscle and flexion of 
the extremity. With CIPN, the loss of the distal (an-
kle) reflex precedes the loss of the patellar reflex. 
With the patient sitting or lying, the examiner gen-
tly dorsiflexes the foot and uses a reflex hammer 
to strike the Achilles tendon bilaterally, leading to 
plantar flexion. If plantar flexion is absent, the use 
of a reinforcement technique (having patients at-
tempt to separate their fingers) can be done just be-

density has been conducted to quantify CIPN. 
However, these tests have limitations in terms of 
cost, invasiveness, availability, and inconsistency 
with patient-reported symptoms. A targeted neu-
rologic history and clinical examination are the 
cornerstones for detecting and monitoring CIPN.

PATIENT NEUROLOGIC HISTORY

Assessment of CIPN begins with a review of 
pre-existing peripheral neuropathy. The advanced 
practitioner should inquire about a personal or 
family history of diseases or disorders that would 
predispose patients to peripheral neuropathy, such 
as diabetes, alcoholism, Charcot-Marie-Tooth dis-
ease, paraneoplastic syndromes, human immuno-
deficiency virus, and vitamin B deficiencies. Pre-
vious treatment with neurotoxic agents should be 
noted, as the baseline clinical examination may 
reveal neurologic deficits as a result of prior treat-
ment for cancer or other illnesses. In addition, the 
advanced practitioner must consider other poten-
tial causes of neuropathy, such as cancer-related 
paraneoplastic syndromes. If CIPN is already 
present, the temporal profile of the chemotherapy 
agent, dose, treatment duration, characteristics, 
location, and duration of symptoms should be doc-
umented (Stubblefield et al., 2009).

PATIENT-REPORTED NEUROPATHIC 
SYMPTOMS

Assessment of neuropathic symptoms should 1) 
begin before the administration of neurotoxic che-
motherapy to provide a baseline assessment; 2) con-
tinue throughout the course of treatment; 3) per-
sist for several months after treatment concludes 
(Stubblefield et al., 2009). A number of instruments 
are available to assess patient-reported symptoms 
associated with CIPN (Table 3). Tools that assess 
neuropathic symptoms, including pain and physi-
cal functioning, can provide important information 
concerning the effects of neurotoxicity on daily liv-
ing, information that can be used in making toxicity-
related treatment decisions. These instruments are 
often available at no or minimal cost and can be eas-
ily completed by the individual patient.

If a standardized tool is not used, the advanced 
practitioner can systematically ask throughout 
treatment about a patient's weakness, experi-
ence of numbness and tingling in the extremities, 
perception of symptoms as bothersome or wors-
ening, difficulty walking or climbing stairs, and 
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fore striking the tendon. Reflexes are graded using 
the National Institute of Neurological Disorders 
and Stroke (NINDS) Myotatic Reflex Scale (0 = ab-
sent; 1 = decreased [trace response]; 2 = normal; 3 = 
increased; 4 = greatly enhanced/clonus).

Touch. The sensory perception of touch can 
be clinically measured using a 5.07/10-g Semmes-
Weinstein monofilament, which bends when ap-
plied with pressure. Use of such monofilaments 
has been validated in diabetic peripheral neu-
ropathy (Boulton et al., 2005). The examiner 
performs this assessment by first asking the pa-
tient to close his or her eyes. The examiner then 
applies the filament to four locations bilaterally 
on the patient's foot (Figure 1) in a 3-second se-
quence (Mueller, 1996). The patient reports any 
detection of the monofilament, and the examiner 
notes if the monofilament was or was not sensed 
at each tested area. Ulcers, calloused areas, and 
scars on the foot should be avoided.

Vibratory Sense. Vibratory sense is measured 
clinically using a 128 Hz tuning fork. The tuning 
fork is a simple, non-invasive approach that is 
widely employed in clinical practice for testing vi-
bratory sensation. Vibration perception thresholds 
are a reliable and validated method of evaluating 
peripheral neuropathy, and results with this meth-
od are highly correlated with nerve-conduction 
velocity testing (Klima, Weigand, & DeLisa, 1991; 
Rendell, Katims, Richter & Rowland, 1989). Follow-
ing standard clinical procedure, the tuning fork is 
struck on the ulnar border of the palm, causing the 
tines to vibrate. Evidence suggests that striking the 
tines with force sufficient to produce a "clanging" 

sound standardizes the stimulus and the number 
of seconds the tuning fork vibrates (Oyer, Saxon, 
& Shah, 2007). The examiner should demonstrate 
the vibration sensation for the patient using the 
nail bed before proceeding with the exam.

Testing is performed bilaterally at the bony 
prominence at the dorsum of the big toe and me-
dial malleolus. The examiner places the vibrat-
ing tuning fork at the specified site while placing 
the index finger of the opposite hand under the 
toe or alongside the malleolus to determine the 
accuracy of the patient response (Figure 2). The 
patient is asked to state when and where the vi-
bration was felt and to indicate when the vibra-
tion ceases. To quantify changes in vibration over 
time, Perkins et al (2001) suggest using a watch to 
record the number of seconds a vibration is felt by 
the examiner after the patient can no longer de-
tect it. The number of seconds counted for each 
big toe is then summed. A difference between 
perceived and actual vibration that is less than 20 
seconds (10 seconds per toe) is considered nor-
mal; a difference that lasts longer than 40 sec-
onds (20 seconds per toe) indicates the presence 
of neuropathy.

Proprioception. Proprioception refers to the 
sense of the relative position of parts of the body. 
The proprioceptive sense is believed to be com-
posed of information from sensory neurons locat-
ed in the inner ear (motion and orientation) and 
in the stretch receptors located in the muscles and 
the joint-supporting ligaments (stance). The Rom-
berg test is primarily a test of position sense, and it 
is useful in determining the loss of motor coordi-

Right Foot Left Foot

Figure 1. Testing sites on the feet using a 
monofilament. 

Figure 2. Vibratory sense testing using a tuning 
fork. Adapted from Walker et al., 1990.
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nation (ataxia). To conduct the test, the examiner 
first instructs the patient to stand with heels to-
gether and maintain balance with eyes open. The 
patient is then asked to maintain balance with eyes 
closed. (The examiner should be positioned close 
to the patient as a safety precaution against a loss 
of balance.) A positive Romberg test, when sway-
ing or an obvious loss of balance is observed when 
the patient's eyes are closed, suggests that distur-
bances in motor coordination are sensory, stem-
ming from the loss of proprioception.

Implications for Clinical Assessment
Advanced oncology practitioners are in an 

ideal position to perform baseline assessments 
and to monitor patients at risk for CIPN. Until 
evidence-based assessments are established, the 
neurotoxicity profile of individual agents in a 
chemotherapy regimen should serve as a guide 
for CIPN assessment. As CIPN tends to be dose-
related and cumulative, routine assessments 
should be performed throughout therapy. Base-
line and ongoing assessment can assist with 1) 
determining the severity of symptoms over time; 
2) instituting appropriate interventions (i.e., pain 
control); and 3) determining whether symptoms 
are severe enough to modify or discontinue treat-
ment. Depending on assessment findings, ad-
vanced oncology practitioners should provide 
necessary referral to rehabilitation services for 
orthotics, walking aids, or physical therapy. If 
neuropathic pain control becomes problematic, 
referral to a pain management service would also 
be appropriate.
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