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ABSTRACT
A pilot program for sensory re-education following chemotherapy- 
induced peripheral neuropathy  (CIPN) has been developed by 
an occupational therapist working in a cancer treatment centre in 
Quebec. Inspired by the somatosensory pain rehabilitation  (SPR) 
method developed by Spicher  (2003) for nerve injuries, this is an 
innovative program in oncology for patients with neuropathy-related 
pain or discomfort in their hands or feet. The program includes a sen-
sory re-education component and a physical exercise component. It 
aims to reduce the symptoms of neuropathy and improve functional 
capacity and quality of life. The results are promising in patients who 
enrol in the program shortly after the onset of symptoms of CIPN, 
who actively commit to the program and who are diligent in adher-
ing to the recommendations. Additional studies will be necessary, 
however, to demonstrate further and validate the benefits of a pro-
gram of this nature for CIPN patients.

Peripheral neuropathy is a functional disorder affecting one 
or several peripheral nerves that carry information to the 

brain or spinal cord (Cavalli et al., 2019). It occurs when there 
is damage to the sensory, motor, or autonomic nerves. The 
conditions and pathophysiological states that determine the 
onset of peripheral neuropathy are numerous and heteroge-
neous (metabolic disorders, viral infections, autoimmune dis-
eases, etc.), and the symptoms depend on the nerves affected 
and the severity of the damage (Cavalli et  al., 2019; Colloca 
et al., 2017; Streckmann et al., 2022).

Neuropathic pain is a common and disabling complication 
of cancer (Bennett et al., 2019; Edwards et al., 2019; Taïb et al., 
2020). It is estimated that some 20% of cancer pain is purely 
neuropathic in origin (Bennett et  al., 2012). This pain is the 
result of direct damage to the nervous system from a primary 

tumour or metastases. However, it can also be caused by can-
cer treatment, such as radiation therapy, chemotherapy and 
surgery (Bennett et  al., 2012; Edwards et  al., 2019; Pachman 
et  al., 2013). Symptoms of neuropathy are often debilitating 
and difficult to treat, and can become chronic (Streckmann 
et  al., 2022). In this article, we focus specifically on chemo-
therapy-induced peripheral neuropathy  (CIPN). Some drugs 
used in chemotherapy, such as platinum-based drugs, vinca 
alkaloids, taxanes, and bortezomib, can affect or cause dam-
age to nerve endings and peripheral nerves (sensory, motor or 
autonomic; Banach et al., 2016; Bennett et al., 2019; Huemer 
et al., 2022). These neurotoxic effects cause CIPN, which leads 
to somatosensory dysfunction (Staff et  al., 2017). Symptoms 
of CIPN tend to be sensory in nature, rather than motor or 
autonomic, and are typically located in the feet and hands 
(Streckmann et  al., 2022). These symptoms include numb-
ness, tingling, and a “pins and needles” feeling. CIPN can also 
cause allodynia,1 which is often described as an intense sen-
sation of stinging, burning, electric shock, or shooting pain. 
Patients with CIPN sometimes report reduced sensitivity to 
hot and cold (Morier et al., 2019). CIPN often starts in the distal 
extremities, affecting the fingers and toes bilaterally, and pro-
gresses proximally toward the trunk. Most of the time, symp-
toms begin during the first two months of treatment, intensify 
as treatment progresses and stabilize soon after treatment is 
completed (Pachman et  al., 2013). In some cases, however, 
they continue long after treatment has ended (Edwards et al., 
2019; Streckmann et  al., 2022; Yoon & Oh, 2018). Persistent 
neurotoxicity and CIPN are major complications of chemo-
therapy (Taïb et al., 2020). A systematic review of 31 studies on 
the prevalence of CIPN, with data from 4,179 patients, showed 
that CIPN was present in 70% of patients three months after 
chemotherapy cessation, and in 30% of patients six months 
after cessation (Seretny et  al., 2014). Similarly, a systematic 
review conducted by Mols et  al. (2014) involving 25  studies 
focusing on the connections between CIPN and quality of life 
experienced by patients with various forms of cancer (lung, 
colorectal, ovarian, breast, blood,  etc.) showed that, for 30%, 
CIPN was the most debilitating symptom reported. Although 
the overall severity of CIPN tends to decrease over time and 
sensory conduction velocity tends to improve, recovery is often 
incomplete. This can have a considerable impact on quality of 
life and activities of daily living. Persistent symptoms can have 
an impact on patients’ mental state, sleep, motor functions 
and daily autonomy, delay their return to work and interfere 
with their overall well-being (Mols et al., 2014).

1	 Pain caused by a stimulus that does not normally cause pain 
(Cavalli et al., 2019).
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There is currently no effective strategy for preventing 
CIPN, and the treatment options remain limited given the 
incurable nature of the condition and how difficult it is to 
assess (Cavalli et al., 2019; Hershman et al., 2014; Morier et al., 
2019; Pachman et al., 2013; Streckmann et al., 2022; Taïb et al., 
2020). Multiple studies report that most of the drugs available 
to treat neuropathic pain are only moderately effective and 
come with side effects, such as drowsiness, dizziness, trou-
ble concentrating, headache and fatigue, that limit their ther-
apeutic utility (Banach et al., 2016; Cavalli et al., 2019; Colloca 
et  al., 2017; Jones et  al., 2016). Furthermore, the intensity of 
symptoms is often underreported, particularly because it is 
such a subjective matter, and the etiology of the condition is 
not entirely clear (Cavalli et  al., 2019). The difficulty in cor-
rectly identifying the mechanism underlying the pain and the 
unsuitable response that follows are both areas for particular 
concern in treating patients with CIPN (Banach et  al., 2016; 
Yoon & Oh, 2018). Treating neuropathic symptoms with drugs 
is, therefore, an inefficient approach for many cancer patients 
and survivors2 (Bennett et  al., 2012; Edwards et  al., 2019; 
Huemer et  al., 2022; Yoon & Oh, 2018). There are neverthe-
less other ways to relieve the paresthesia and allodynia caused 
by CIPN, including psychobehavioural approaches, transcuta-
neous electrical nerve stimulation and rehabilitation (motor 
rehabilitation, orthotic support, technical aids,  etc.; Bennett 
et al., 2019). Additional methods, such as acupuncture, physi-
cal exercise, relaxation, massage and mental imagery have also 
yielded positive preliminary results, including reduced anxiety, 
improved physical and mental function (better proprioception, 
less fear around moving and movement-evoked pain, etc.), 
and a general improvement in well-being (Huemer et al., 2022; 
Pachman et al., 2013). Larger-scale studies would nevertheless 
be necessary to confirm to what extent these methods deliver 
the anticipated results.

Somatosensory pain rehabilitation method
The somatosensory pain rehabilitation (SPR) method devel-

oped by Claude  Spicher  (2003) has shown some promising 
results in cases of nerve damage. The SPR method involves 
assessing and treating somatosensory pain, and then focus-
ing on relieving the hypoesthesia underlying the neuropathic 
pain, be it spontaneous (e.g., prickling or shooting) or evoked 
(mechanical allodynia). Tactile stimulation training helps pro-
mote the adaptive neuroplasticity of the nervous system by 
helping to create new neural pathways that bypass the dam-
aged areas responsible for the painful or unpleasant symp-
toms. It is a non-invasive method rooted in the novel concept 
of the adaptive neural plasticity of the somatosensory nervous 
system and the reversal of certain sensitization mechanisms, 
even years after the onset of symptoms (Spicher et al., 2020). 
Although SPR is still largely unknown in Quebec, more and 
more rehabilitation clinics are starting to use it concomitantly 
with other approaches to treat neuropathic pain resulting from 

2	 For the purposes of this article, the term “survivor” refers to some-
one who is no longer undergoing active cancer treatment and no 
longer has signs of the disease in their body (Société canadienne du 
cancer / Canadian Cancer Society, 2021).

nerve injury or damage. However, it does not appear that SPR 
has yet been attempted specifically to treat CIPN.

In 2019, an occupational therapist at a cancer treatment cen-
tre in Quebec set out to explore and experiment with a sensory 
re-education program for cancer patients with CIPN, based 
partially on the SPR method developed by Spicher (2003). 
The goals of the program were to (1) determine whether SPR, 
which had shown promise in neurological patients with nerve 
damage, might also be effective in treating patients with CIPN; 
(2) reduce the painful or unpleasant symptoms of CIPN; and   
(3) improve functional/occupational capacity and quality of life 
in cancer patients.

This article presents the results of the exploration of the 
somatosensory rehabilitation method used in treating patients 
of a Quebec cancer treatment centre who were experiencing 
symptoms of CIPN.

CIPN sensory re-education program
The idea of adapting the SPR method to treat CIPN was the 

brainchild of the occupational therapist (OT) working with the 
cancer treatment centre’s rehabilitation team. It began with an 
extensive data-gathering operation on CIPN, the needs of can-
cer patients and the role and scope of occupational therapists 
in cancer care. The OT also sought input and mentorship from 
other occupational therapists with regard to the SPR method 
developed by Spicher (2003) and the feasibility of utilizing this 
approach in working with patients with CIPN. The program was 
open to any cancer patient of the cancer treatment centre who 
had CIPN or allodynia in their hands or feet and who wished 
to take part in a sensory re-education process. Patients were 
referred by members of the cancer treatment centre’s multidisci-
plinary team (nurse navigators, medical specialists, social work-
ers, etc.). The intention was to make the program simple and 
easy to implement, although it would require daily discipline 
and a commitment over a period of several months. Participants 
could take part at home and without any direct supervision or 
assistance. The length of the program depended on how severe 
the patient’s CIPN was, the amount of time elapsed since the 
onset of the initial symptoms and, most importantly, how dili-
gently the OT’s recommendations were applied. Prior to start-
ing, the OT reviewed the aesthesiography results showing the 
affected territories and cutaneous sensitivity on a pressure per-
ception threshold (PPT) map. The OT then used this informa-
tion to develop a program to suit the patient’s needs. Regular 
follow-up with each patient helped ensure the program was 
implemented properly and allowed the OT to evaluate the per-
ceived improvements and make adjustments, as needed. It is 
important to note that in-person meetings were limited between 
March and June 2020, due to the pandemic. The Saint-Antoine 
pain questionnaire (QDSA)3 was administered remotely to doc-
ument the symptoms in an objective manner.

3	 The QDSA (1984) is the French adaptation of the McGill Pain 
Questionnaire (MPQ) developed by Melzack & Wall (1975;  Boureau 
et  al., 1984). The QDSA used for these purposes is composed of 
58 words and 16 classes, with sensory and affective subscales, that 
respondents can use to describe their pain experience (types of 
symptoms, intensity, etc.).



105Canadian Oncology Nursing Journal •   Volume 35, Issue 1, Winter 2025
Revue canadienne de soins infirmiers en oncologie

The CIPN sensory re-education program gradually evolved, 
fuelled by its growing popularity due to its very promising ben-
efits for cancer patients, as outlined in the “Findings” section 
below, and other considerations. The success of the program 
also meant an increase in the number of occupational ther-
apy referrals, thereby making it necessary to be more precise 
in targeting prospective participants, based on such factors as 
their interest in taking part, their willingness to commit to the 
sensory re-education program, and their level of motivation. 
The process used to enrol and monitor participants in the pro-
gram can be found in Appendix I.

The program comprises two components: sensory 
re-education of the affected skin surface or surfaces, and phys-
ical exercise. The sensory re-education component4 using 
hands-on therapy (Spicher et  al., 2020) is an element of the 
rehabilitation. This specific therapy involves stimulating the 
skin in the affected area using various textures and then com-
paring the sensations with those of an unaffected area. Tactile 
stimulation exercises let the brain relearn what pleasant touch 
in the affected area feels like. The sensory re-education com-
ponent also includes tips and recommendations to help inte-
grate sensory stimuli effectively into daily activities and relieve 
certain symptoms. This can include manipulating objects, 
touching various textures, walking barefoot and taking warm 
foot baths. The physical exercise component can include exer-
cises that help improve proprioception, upper and lower limb 
mobility, fine motor skills, balance, gait pattern, joint mobil-
ity, and muscle strength. The program was developed progres-
sively between 2019 and 2021, along with a set of documents 
for participants that include information on CIPN, neuroplas-
ticity and hands-on therapy (with tips and recommendations), 
a daily tracking table, and a list of commitments participants 
must agree to. Given the increase in the number of requests 
to be referred to sensory re-education for CIPN — and in an 
effort to accelerate the onboarding of cancer patients on the 
waiting list — a kinesiologist was hired by the program in win-
ter 2022. This new team member is now the person responsi-
ble for the physical rehabilitation activities for referred patients 
and for assessments of individual commitment to the program, 
whereas the OT continues to oversee sensory re-education.

FINDINGS
Participants

A total of 41 participants (28 women and 13 men) between 
33  and 80  years of age (median age of 66  years) who had 
received chemotherapy treatments and exhibited CIPN-
specific symptoms of varying severity in the hands or feet 
were referred to the sensory re-education program between 
December  2019 and March  2022. Of these, five participants 
presented mild to moderate cognitive impairments, and six 
had to withdraw early from the study because the state of their 
health had deteriorated to a life-threatening degree (all six 
died within four to seven months of their enrolment in the 

4	 As was the case in Spicher’s work (2003), sensory re-education is 
used to treat hypoesthesia only in cases where somatosensory pain 
(allodynia) is resolved.

program). Therefore, of the total 41 participants, 35 completed 
the program to their satisfaction.5 Table 1 provides a detailed 
description of the participants to whom the pilot program for 
sensory re-education had initially been recommended.

The following section presents three cases of participants 
in the sensory re-education program. The subsequent discus-
sion will analyze the main findings for each case as well as the 
clinical observations made during the study.

Case no. 1: Very high level of commitment
The participant was a 67-year-old woman diagnosed with 

lung cancer in 2019, which returned in 2020. She was admin-
istered a combination of intravenous chemotherapy and 
drug therapy (which finished in February 2020). The sensory 
re-education program was recommended to her in June 2020, 
four months after the end of her treatments. 

Symptoms: During an initial cutaneous sensitivity assessment, 
she indicated that the discomfort was more acute in her feet (she 
reported that she felt like there were pads under the soles of her 
feet and her toes were stiff) than in her hands (a numb sensation 
with reduced sensitivity and a frozen feeling in her hands and 
fingers). The aesthesiography showed hypoesthesia in her feet 
and hands, with a mean PPT for the plantar surface of 9.6 g, with 
a minimum of 3.6 g and a maximum of 15.0 g (normal 0.2 g), 
and 3.5 g for the dorsal surface of the feet, with a minimum of 
1.8 g and a maximum of 5.2 g (normal 0.4 g). The mean PPT 
was 1.2 g for the palmar surface, with a minimum of 0.7 g and a 
maximum of 2.4 g (normal 0.2 g), and 1.9 g for the dorsal surface 
of the hands, with a minimum of 0.6 g and a maximum of 3.2 g 
(normal 0.4 g).

Level of commitment: The participant was very motivated from 
the outset to take part in the program. She demonstrated a 
high level of adherence to the prescribed sensory re-education 
exercises and exhibited a very high level of commitment. 
She used hands-on therapy techniques and followed the rec-
ommendations of the OT (walking on differently textured 
surfaces, rolling a ball under her feet, doing fine dexterity exer-
cises with her hands, etc.) four times a day for several months. 
After three months, the physical exercise program was incor-
porated into the CIPN sensory re-education program (spread-
ing the fingers, rotating the wrists, pointing the toes, etc.).

Results: After one month of sensory re-education, the par-
ticipant reported a subjective improvement of 50% in the dis-
comfort in her feet and toes, and an improvement of 80% in 
her hands and fingers. When she was reassessed after three 
months, the mean PPT for the plantar surface was 2.0 g (min-
imum 1.5 g, maximum 2.4 g). For the dorsal surface of her feet, 
the mean PPT was 0.6  g (minimum 0.4  g, maximum 0.7  g). 
In her hands, the mean PPT for the palmar surface was 0.6 g 
(minimum 0.2 g — which corresponds to the normal PPT, max-
imum 1.2 g). The sensitivity of the dorsal surface of her hands 
had reverted to the normal PPT, at 0.4 g. After 15 months, she 
reported that she felt almost no discomfort in her hands and 

5	 There is no set timeframe for the program. It ends when each par-
ticipant is satisfied with the outcome.
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feet and that sensitivity was back to normal. She indicated that 
she was very satisfied with the results and decided, with the 
OT’s agreement, to end her participation in the program.

Case no. 2: Good level of commitment
The participant was a 33-year-old man diagnosed with stom-

ach cancer in 2019. He received oral chemotherapy over a per-
iod of seven months (eight cycles). The sensory re-education 
program was recommended to him in November 2020, several 
months after the end of his last treatment.

Symptoms: During an initial cutaneous sensitivity assess-
ment, he reported sensations of numbness, tingling and cold 
in his feet. He did not mention any discomfort in his hands. 
The results of the aesthesiography showed hypoesthesia in his 
feet, with a mean PPT for the plantar surface of 2.5 g, with a 
minimum of 1.2 g and a maximum of 5.5 g (normal 0.2 g), and 
1.7 g for the dorsal surface of his feet, with a minimum of 1.2 g 
and a maximum of 2.1 g (normal 0.4 g).

Level of commitment: The participant demonstrated a good 
level of commitment with regard to the hands-on therapy, 
which he did three times a day over a period of three months. 
He also incorporated warm foot baths into his daily routine 
to alleviate the sensation of cold feet. He did not wish to add 
physical exercises to his program as he was already very physi-
cally active and worked out in a gym several times a week.

Results: After three months of sensory re-education, the par-
ticipant reported a subjective reduction of 80% to 85% in the 
discomfort in his feet. A reassessment showed a mean PPT 
of 1.3 g in the plantar surface of his feet, with a minimum of 
0.2 g, the same as the normality threshold, and a maximum of 
3.6 g. Sensitivity in the dorsal surface of the feet had returned 
to the normal PPT of 0.2 g. He discontinued follow-up after 
three months of participation in the program, indicating that 
he was satisfied with the results and that he wished to focus 
his energy on getting back to work.

Table 1

Characteristics of Participants Referred to the Sensory Re-education Pilot Program (N = 41)

Characteristics Number (n) Percentage (%)

Sex Female 28 68.3

Male 13 31.7

Age < 40 years 2 4.9

41 to 50 years 7 17.1

51 to 60 years 5 12.2

61 to 70 years 17 41.4

> 71 years 10 24.4

Type of cancer Breast 12 29.2

Colorectal 7 17.1

Pancreatic 6 14.6

Gastrointestinal 5 12.2

Lymphoma 4 9.8

Lung 2 4.9

Ovarian 2 4.9

Prostate 2 4.9

Bladder 1 2.4

Level of 
commitment to 
the program 

Very high level of commitment (4x/day or more for 3 to 6 months or longer) 5 12.2

Good level of commitment (3x to 4x/day for 3 to 6 months or longer) 14 34.1

Moderate level of commitment (2x to 3x/day for 3 months or less) 11 26.8

Low level of commitment (less than 2x/day for 3 months or less) 4 9.8

Withdrawal during the program 7 17.1
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Case no. 3: Moderate level of commitment
The participant was a 71-year-old man diagnosed with leuk-

emia (Burkitt lymphoma) in November 2020. He had received 
intrathecal chemotherapy combined with drug therapy (which 
finished in September  2021). The sensory re-education pro-
gram was recommended to him in November  2021, two 
months after the end of his last treatment.

Symptoms: During an initial cutaneous sensitivity assessment, 
the participant reported back pain that had started during che-
motherapy. The pain was aggravated by static standing. He 
also reported discomfort in his hands (cold fingertips, reduced 
dexterity) and pain in his feet and legs (feeling of walking 
on pebbles, hypersensitivity to cold, stiffness in the ankles, 
throbbing legs at night). He had deformities in his toes (ham-
mertoes), which may have indicated an undiagnosed muscu-
loskeletal disorder. He also presented with significant muscle 
weakness, impaired balance, and trouble sleeping. The aes-
thesiography showed hypoesthesia in his feet, hands and legs. 
The mean PPT for the plantar surface of his feet was 32.5 g, 
with a minimum of 4  g and a maximum of 100  g (normal 
0.2 g), and 5 g for the dorsal surface of his feet, with a mini-
mum of 2 g and a maximum of 15 g (normal 0.4 g). In his legs, 
the mean PPT was 2 g, with a minimum of 0.7 g and a maxi-
mum of 4 g (normal 0.7 g). The palmar and dorsal surfaces of 
his hands could not be assessed.

Level of commitment: The participant was very motivated to do 
the recommended sensory stimulation exercises. However, cer-
tain cognitive issues and psychomotor retardation, potentially 
resulting from the use of the drug Lyrica (pregabalin), limited 
his ability to understand and retain information. Follow-up con-
tinued for a period of seven months, but keeping up the phys-
ical exercises and hands-on therapy remained challenging and 
required significant support. He did manage to work a few ther-
apeutic recommendations (walking barefoot and warm foot 
baths) into his routine two or three times a week during the first 
two months, but this was subsequently discontinued. Moreover, 
he started wearing alpaca wool socks to bed every night.

Results: According to the participant, the symptoms in the 
plantar surface of his feet remained severe, but his sleep had 
improved and he experienced less leg pain at night since he 
started wearing wool socks to bed. He did not notice any other 
changes, but the results of the aesthesiography showed more 
significant improvements than what he reported. The reassess-
ment at seven months showed a mean PPT for the plantar sur-
face of 3 g, with a minimum of 0.7 g and a maximum of 10 g. 
For the dorsal surface of his feet, the mean PPT was 0.7 g for 
the left foot and 0.4 g for the right foot. It was 0.7 g for the legs, 
which is the same as the normal PPT. The factors contributing 
to his hammertoes may explain the persistent pain in his feet. 
Partial participation in the program and gradual disengagement 
led to the discontinuation of follow-up care after seven months.

Table 2

Main Neuropathy Symptoms Reported by Participants in the Sensory Re-education Pilot Program (N = 35)
Neuropathy Symptoms Number (n) Percentage (%)
Fingers/hands Numbness, tingling, “pins and needles” feeling 25 71.4%

Pain, discomfort under the fingernails 3 8.6%
Trouble with fine dexterity (difficulty buttoning, tying, zipping) 15 42.9%
Trouble holding objects/Drops objects 18 51.4%
Hyposensitivity (cannot feel objects in hands) 5 14.3%
Reduced strength (difficulty opening a jar, slicing vegetables) 9 25.7%
Stiffness (trouble with handwriting) 7 20.0%
Cramps, spasms in the fingers 2 5.7%
Burning, stinging, sensation of electric shock 11
Hypersensitivity to hot or cold 9 25.7%

Legs/toes/feet Feeling of having round feet 9 25.7%
Sensations under the feet (like there are bumps in the sole, a fold in the socks, pebbles 
in the heels, feet are made of cardboard of walking on bubble wrap)

18 51.4%

Feeling of swollen legs or feet 3 8.6%
Stiffness, reduced mobility, inability to flex toes 9 25.7%
Electric shock, burning, stinging, stabbing pains 19 54.3%
Trouble or pain while walking or in a static standing position 14 40.0%
Fear of falling (walking, climbing stairs): reduced proprioception underfoot 25 71.4%
Cramps, spasms (legs and feet) 6 17.1%
Numbness, tingling, “pins and needles” feeling (legs and feet) 18 51.4%
Feeling of constriction (like feet/legs are in a tight sock) 3 8.6%
Feeling of cold feet or burning feet 15 42.9%
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Main observations 
Four main observations were made based on clinical obser-

vations: (1) Participants’ adherence to the program is the key 
to a successful outcome; (2) Participants’ level of commitment 
is influenced by certain factors; (3) Participants’ potential for 
recovery is influenced by certain factors; and (4) Timely enrol-
ment in the sensory re-education program helps reduce the 
chronicity of symptoms.

First observation: Participants’ adherence to the program is 
the key to a successful outcome 

The most significant results were obtained by participants 
who showed a high degree of motivation, commitment and 
adherence to the sensory re-education pilot program. At the 
outset of the program, participants were given greater flexibil-
ity in terms of the recommended frequency of hands-on ther-
apy exercises (two to four times a day). However, it quickly 
became clear that the most conclusive results were obtained 
by participants who incorporated the exercises into their daily 
routine, at least four times a day, for 15 to 20 minutes per ses-
sion, over a period of three to six months. Participants who 
adhered more strictly to the program gradually regained nor-
mal cutaneous sensitivity in the affected areas. The results 
show that they made a full recovery between three and six 
months after the program was started. In the majority of cases, 
recovery in the upper limbs was full in the arms, forearms and 
most of the dorsal and palmar surface of the hands. In the 
lower limbs, full recovery was observed in the thighs, legs and 
the plantar surface of the feet. Participants with a very high or 
good level of commitment are the ones who reported faster 
and more significant improvements in CIPN-related symp-
toms. These results led to making sustained participant com-
mitment to the treatment program a criterion for occupational 
therapy treatment.

Second observation: Participants’ level of commitment is 
influenced by certain factors 

Clinical observations suggest that poor health, a progres-
sive illness, a more guarded prognosis (such as stage  4 can-
cer), resumption of chemotherapy or the administration of 
other types of medications can interfere with participants’ 
ability to remain committed to the program. Similarly, statis-
tics show that it is harder for participants with severe sensi-
tivity, especially on the plantar surface, to continue with the 
sensory re-education process. Their tolerance to treatment is 
often affected and any improvements are subjectively less per-
ceptible. Some drugs can also cause drowsiness or psychomo-
tor retardation or impair cognitive performance. As a result, 
some participants had trouble implementing the recommen-
dations and required greater support throughout the program. 
It was also observed that the age of the participant influences 
the level of commitment. The data indicate that participation 
and involvement are greater among participants 30 to 50 years 
old, who are generally motivated to resume their daily activi-
ties, than among those who are 65 and older. Those with cog-
nitive impairment or a fragile psychoemotional state find it 
more difficult to follow instructions and make the necessary 
adjustments along the way. As a result, it is harder for them 

to sustain their commitment to the program. Participants 
whose responsibilities change or intensify during the program 
(e.g., are called upon to care for a sick partner) are at greater 
risk of withdrawing from the program early, unable to strike 
a balance between the program requirements and their new 
responsibilities.

Third observation: Participants’ potential for recovery is 
influenced by certain factors 

Potential for recovery can be limited by severe hypoesthe-
sia, which is often linked to the type of antineoplastic drug 
used in chemotherapy, as well as the prescribed dose, the fre-
quency and duration of treatment, the cumulative effect of 
chemotherapy, and the combination with other antineoplas-
tic drugs. In the program, it was noted that severe neuropathic 
pain in the plantar surface of the feet (PPT of over 60 g) takes 
longer to improve. Potential for recovery can also be affected 
by the presence of comorbidities or certain associated health 
conditions, such as type  2 diabetes, vitamin  B12 deficiency, 
musculoskeletal disorders (arthritis or osteoarthritis), fibromy-
algia, restless legs syndrome, or Raynaud syndrome. Although 
it can sometimes be difficult to differentiate CIPN from 
other pathologies, aesthesiography can be used to determine 
whether certain cutaneous sensitivities are caused by CIPN. A 
pain or discomfort assessment is the starting point for finding 
the right treatment to improve quality of life. It was observed 
that symptoms improved faster and more effectively among 
younger participants, even those who were less active in the 
program, than their older counterparts. It is noteworthy that 
recovery progressed in a proximal-to-distal pattern, as opposed 
to the distal-to-proximal spread of hypoesthesia. Moreover, 
when hypoesthesia persists in certain areas, old wounds, previ-
ous surgeries and existing pathologies (carpal tunnel surgery, 
arthritis or osteoarthritis, etc.) may be the cause. Physical exer-
cise facilitates sensory recovery and improves physical capaci-
ties. The OT also noted that drug treatments were sometimes 
used unsuccessfully in an attempt to reduce nerve pain in peo-
ple on hormone therapy with pain symptoms that are similar 
to those caused by CIPN. An assessment using aesthesiogra-
phy showed that, in these cases, there were no hypoesthetic 
territories (remembering that sensitivity must be affected for 
CIPN to develop) and a significant decrease in pain symptoms 
was observed promptly after cessation of hormone therapy.

Fourth observation: Timely enrolment in the sensory 
re-education program helps reduce the chronicity of 
symptoms

The data show that participants who started occupational 
therapy later, i.e.,  several months or even more than a year 
after the end of chemotherapy treatments, respond less well 
to the sensory stimulation exercises than participants who 
were referred to and started the program in a timelier manner. 
In some cases, participants’ pain had progressed for several 
months, as it became more and more intense and debilitating, 
interfering with their daily lives. In this context, symptoms may 
have been more likely to become chronic. By contrast, when the 
program began earlier, it seemed to prevent the onset of chronic 
pain or at least attenuate the symptoms. The fact that the 
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program was not necessarily known to referring professionals, 
including nurse navigators, especially when it was first intro-
duced, may have played a role in the time it took for referrals to 
be made. Participants who received sensory re-education in the 
last year (2021–2022) achieved better results, and this is attribut-
able to the interdisciplinary team’s improved knowledge of the 
program, the occupational therapy’s advanced understanding of 
the program, and the additional requirement with regard to par-
ticipants’ level of commitment.

DISCUSSION
The goal of exploring and experimenting with sensory 

re-education for cancer patients was to determine whether 
the SPR method (Spicher, 2003) would prove to be effective in 
reducing symptoms and improving functional/occupational 
capacities and quality of life of cancer patients with CIPN.

The clinical observations made during this study show 
that an adapted sensory re-education program is vital to 
CIPN rehabilitation. Winning conditions include identify-
ing patients with CIPN symptoms early, performing an ini-
tial occupational assessment using the Saint-Antoine pain 
questionnaire  (QDSA) and conducting an aesthesiography of 
the affected territories. Additionally, it is necessary that par-
ticipants be actively committed to the program, adhere to the 
treatment recommendations, and want to improve their con-
dition. Results show that the more disciplined and system-
atic a person is in implementing their treatment plan, the 
more satisfactory the results. Aesthesiography is a visual tool 
that shows the affected territories, and any progress made. In 
the same vein, some researchers (Dhawan et al., 2020; Knoerl 
et al., 2018; Zimmer et al., 2018), who investigated the effects 
of adherence to physical rehabilitation programs to reduce the 
symptoms of CIPN, showed that people who actively manage 
adverse symptoms or pain and their treatment tend to recover 
faster and more completely. They are quicker to return to their 
occupational activities of daily living and are more likely to 
achieve a satisfactory level of well-being (Seretny et  al., 2014; 
Streckmann et al., 2022). This same observation was made in 
this program. In order to foster participant commitment, the 
OT focused on making the program simple and easy to follow 
and on ensuring the exercises could be easily incorporated into 
participants’ daily routines. The more accessible the exercise 
programs to treat CIPN are, the less they interfere with peo-
ple’s daily lives and the greater the adherence (Knoerl et  al., 
2020). What’s more, the exercises did not have any contraindi-
cations or side effects, they were safe, and they could be done 
for little or no financial cost (Bland et al., 2019; Dhawan et al., 
2020; Kneis et  al., 2019; Zimmer et  al., 2018). According to 
Knoerl et al. (2020), the level of commitment and motivation 
to participate in a physical rehabilitation program for CIPN is 
closely linked to the desire to resume social, recreational, and 
work activities as soon as possible. All of these motivations are 
more present in younger participants than they are in their 
older counterparts.

Other variables in the study were identified as having an 
impact on commitment and adherence to the program. In some 
clinical cases, the sensory effects were already severe by the time 

sensory re-education started. Typically, this was a condition that 
affected participants who had been exposed to repeat doses of 
chemotherapy and/or those whose CIPN had persisted and pro-
gressed over a matter of months. These observations are con-
sistent with the main risk factors for developing severe CIPN as 
identified in the literature. People with pre-existing neuropathy 
(generally due to a metabolic disorder, viral infection, or auto-
immune disorder), people over 55 years of age (Kleckner et al., 
2018; Mold et  al., 2004), and people who have received cumu-
lative doses of chemotherapy (Kerckhove et al., 2017) or certain 
neurotoxic agents to treat their cancer (Knoerl et al., 2020) are 
more likely to develop severe and chronic neuropathy. In addi-
tion to having a considerable impact on their quality of life and 
overall well-being, this can lead to comorbidities, such as anxi-
ety, depression, and sleep disturbances (Bao et al., 2016; Beijers 
et al., 2014; Hong et al., 2014; Winters-Stone et al., 2017). It may 
also be associated with greater analgesic requirements (Edwards 
et  al., 2019), clear functional decline, especially among older 
patients (Bao et al., 2016; Kolb et al., 2016; Winters-Stone et al., 
2017), and reduced performance of target exercises in physical 
rehabilitation programs (Edwards et  al., 2019). It is important 
to remember that severe CIPN tends to affect people who are 
already particularly hard hit by cancer. Although the motiva-
tion of these participants was initially influenced by their desire 
to regain a satisfactory level of well-being, the severity of their 
CIPN inevitably affected how closely they adhered to the sen-
sory re-education program.

The more severe and chronic a case of CIPN is, the harder 
it can be to treat (Bao et  al., 2016; Knoerl et  al., 2020; Kolb 
et al., 2016; Winters-Stone et al., 2017) and the more unlikely 
the chances of reversing the symptoms (Park et  al., 2011). 
Although the adverse effects of CIPN on personal well-being 
and quality of life are well documented, the functional deficits 
that come with it are generally underestimated and underman-
aged (Knoerl et al., 2020). Earlier diagnosis can mean earlier 
access to sensory re-education and a better chance at keeping 
symptoms from becoming more severe. The study showed 
that participants who were referred by a nurse navigator and 
started the program within weeks of the onset of neuropathic 
discomfort or pain tended to perceive their progress as faster 
and, in some cases, reported complete recovery from their 
symptoms. Some factors affected how long it took for patients 
to be referred to the program, especially the fact that not all 
referrers in the cancer treatment centre were aware of the pro-
gram and that there was only one person (the OT) to provide 
program support. Knoerl et al. (2020) added that neuropathic 
symptoms can also be difficult to identify, especially when 
there are other conditions present, such as a tumour or muscu-
loskeletal or neurovascular pain, to muddy the clinical waters. 
Adding to the complexity, there were no clear benchmarks to 
objectively assess CIPN (Knoerl et al., 2020). It was therefore 
complex for the OT to determine which symptoms were attrib-
utable to CIPN and which stemmed from another ailment, 
pathology, or drug regimen. The aesthesiography, neverthe-
less, made it possible to identify the territories and the degree 
of cutaneous sensitivity and to monitor sensory recovery objec-
tively, as the CIPN rehabilitation program progressed.
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A number of things can be done to improve the early diag-
nosis of CIPN and shorten referral timeframes. A 2018 report 
issued by the National Cancer Policy Forum suggests integrat-
ing physical rehabilitation professionals (physical therapists, 
occupational therapists, kinesiologists,  etc.) into the patient 
care team immediately after cancer diagnosis and at every 
point along the continuum of care (Knoerl et al., 2020). Tanner 
& Hooke (2019) contend that all patients receiving neurotoxic 
agents known to cause CIPN should be systematically screened 
for symptoms. Given that nurses are already trained in assess-
ing sensory neuropathy, an oncology nurse could carry out 
this assessment working jointly with a rehabilitation profes-
sional. Likewise, neuropathic symptoms should be assessed 
prior to administering chemotherapy, while active treatment 
is underway and throughout the survivorship period, so that 
it is easy to differentiate CIPN from a pain caused by another 
condition (Stout et al., 2019). The Saint-Antoine pain question-
naire  (QDSA) is a proven tool in assessing physical and psy-
chological symptoms as well as progress in improving tactile 
sensitivity (Spicher et al., 2020). This assessment could be car-
ried out promptly by nurses whenever pain is more intense, a 
new treatment is introduced, or there are changes in the per-
son’s health. This would provide more regular opportunities to 
patients to report symptoms of and receive information about 
CIPN (Knoerl et  al., 2020). In this regard, many participants 
in the sensory re-education program indicated that they did 
not receive enough information on CIPN when they started 
to experience symptoms. Tanay & Armes (2019), nevertheless, 
maintain that clinical teams should be wary of overwhelming 
cancer patients with information at the onset of chemotherapy, 
which can interfere with their ability to process knowledge 
about the side effects of neurotoxic treatment. The occupa-
tional therapist has suggested providing patients with a hand-
out on CIPN, listing some of the unpleasant symptoms along 
with some tips and recommendations on how to relieve them, 
which they can refer to while they wait to see a rehabilitation 
team. Banach et al. (2016) posit that patients should be encour-
aged to report any signs of neuropathic pain and unpleas-
ant symptoms as soon as possible, to ensure any changes are 
monitored carefully and to help identify the best intervention 
strategies.

At the present moment, there are no methods for prevent-
ing CIPN or reputable curative treatments for neuropathic 
pain or discomfort (Cavalli et al., 2019; Hershman et al., 2014; 
Pachman et  al., 2013; Streckmann et  al., 2022; Taïb et  al., 
2020). Current recommendations suggest modifying the dose 
of neurotoxic chemotherapy (Hershman et al., 2014), a course 
of action with potentially life-threatening implications (Knoerl 
et al., 2018). CIPN is the main side effect leading to dose reduc-
tion or termination of chemotherapy treatments (Kerckhove 
et al., 2017). Historically, cancer survivors were told to rest and 
avoid vigorous physical activity in the months after chemother-
apy ends. Current clinical recommendations, supported by 
scientific proof of efficacy, instead emphasize the importance 
of physical exercise both during chemotherapy treatments 
and throughout the cancer survivorship period (Buffart et al., 
2014; Garcia & Thompson, 2014). Physical activity is purported 

to have beneficial effects, especially on reducing the adverse 
impacts of CIPN and on the symptoms of fatigue, stress, 
anxiety, and depression during and after cancer treatment 
(Fernandez et  al., 2015; Knoerl et  al., 2018). These elements 
were observed by the OT during the study. Other researchers 
(Cramp & Byron-Daniel, 2012; Fernandez et al., 2015) have also 
reported that, overall, adherence to exercise regimens is par-
ticularly low during treatment and the post-treatment period. 
Cancer survivors tend to be less physically fit and less active 
than older adults in good health (Knoerl et al., 2020). In view 
of this, patients should be directed toward structured physical 
rehabilitation services that allow for a better level of adherence 
to an exercise regimen during the cancer survivorship period, 
using intervention techniques such as a motivational approach 
(Djuric et al., 2011; Hawkes et al., 2013) and goal setting (Brand 
et al., 2014). These techniques were utilized by the OT as part 
of the program.

There are currently very little data available in the litera-
ture on the effects of sensory re-education exercises on CIPN. 
Additionally, there do not seem to be any studies evaluating 
the combined effects of physical exercise and sensory re-ed-
ucation to treat neuropathic symptoms. However, there have 
been randomized controlled clinical trials conducted on the 
impacts of physical exercise interventions on patients with 
CIPN. They show a positive correlation between physical exer-
cise and maintaining or improving sensory functions (Cooper 
et al., 2016; Hammond et al., 2019; Streckmann et al., 2022). 
The results obtained through the CIPN rehabilitation pro-
gram also show promising clinical effects. For example, it was 
observed that participants who combined physical exercise and 
sensory re-education (hands-on therapy and tips/recommen-
dations) obtained better results in recovering from symptoms 
of discomfort or pain.

Strengths and limitations
This pilot program is particularly innovative in that there 

are currently no other studies that have documented the sen-
sory re-education process for cancer patients with CIPN. These 
developments clearly show the potentially positive effects of this 
type of rehabilitation and highlight the conditions that facilitate 
or hinder these effects. Additionally, clear positive outcomes of 
a high level of commitment in the program suggest a real and 
consistent impact on reducing CIPN and improving quality of 
life and well-being for cancer patients. There are nevertheless 
certain limitations in the pilot program to take into account. 
The original goal of developing and implementing the program 
was to help cancer patients at the cancer treatment centre to 
reduce chemotherapy-induced pain and discomfort. The data 
were therefore gathered in a clinical context for the purposes of 
treating, assessing, reassessing, and monitoring the progress 
of occupational therapy patients and not for scientific use. It is 
possible that some variables liable to influence the results have 
not been considered during data collection or, consequently, in 
the analysis of the findings, especially given that the program 
has been enhanced on an ongoing basis with the addition of 
assessment and intervention tools. Although the resulting 
data provided a better representation of the impacts of sensory 
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re-education and physical exercise on CIPN, our sample was 
small and unrepresentative. The results should therefore not be 
generalized. Hence, as promising as the preliminary findings of 
this study are, they remain exploratory and must be confirmed 
and validated by subsequent research, in particular by random-
ized controlled studies.

CONCLUSION
There is limited evidence in the literature concerning the 

treatment of the unpleasant and painful symptoms of chemo-
therapy-induced peripheral neuropathy. Similarly, there is no 
clear consensus on the optimal treatment approach for allevi-
ating paresthesia and allodynia caused by CIPN, which can be 
complex for both patients and clinicians. The clinical observa-
tions made during this pilot program yielded some very inter-
esting results, particularly among participants who exhibited a 
high level of commitment and who received prompt care fol-
lowing the onset of symptoms of CIPN. It was important for 
patients to have a solid understanding of the therapeutic strat-
egy in order to foster adherence to the sensory re-education 
process, which can be long and complex. All program partic-
ipants nevertheless achieved 50% recovery or better. Of these, 
16  reported that 50% to 85% of their sensory function had 
been restored, and 11 reported that they were back to between 
90% and 100%. Actions can be undertaken to improve patient 
adherence to the therapeutic approach, especially by way of a 
detailed, regular assessment of symptoms and how they prog-
ress, as is suggested by the CIPN rehabilitation program. We 
also believe that it may be necessary to fine-tune the initial 
clinical assessment of patients’ physical, cognitive, and mental 
health before they start the program. Likewise, a comprehen-
sive and multidisciplinary approach to dealing with unpleas-
ant and painful symptoms, considering the psychosocial and 
cognitive considerations of each person, could improve how 
patients are treated and monitored, thereby potentially paving 

the way to improved program adherence. Given the lack of 
resources and the long wait lists, it is suggested that interven-
tions be done in groups, in collaboration with the occupational 
therapist and kinesiologist, to facilitate access to the CIPN 
rehabilitation program and serve a larger number of patients 
at the same time. This would make it possible to provide effi-
cient service delivery, boost quality of life and improve the sat-
isfaction levels of cancer patients. The additional motivation 
and mutual support that comes with a group program would 
be an added bonus in facilitating the recovery process and, in 
so doing, increasing adherence to the CIPN rehabilitation pro-
gram. Future studies might focus on developing strategies for 
enabling people with CIPN to stick with their program even 
in times of plateau or setbacks. Bringing these elements into 
the conversation and incorporating them into the development 
process for a standardized CIPN rehabilitation program may 
help in optimizing occupational therapy service delivery for 
cancer patients. 
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APPENDIX I

ROADMAP FOR ENROLMENT AND FOLLOW-UP UNDER THE REHABILITATION PILOT PROGRAM 
FOR CHEMOTHERAPY-INDUCED NEUROPATHY 

NB: Referring professionals must ask patients about their interest in taking part in the study and their willingness 
to commit to the program before recommending them.

1. Recommendation from the multidisciplinary team
-	 Discussion with professionals involved in treating the patient (overview of their file and involve-

ment in their care/recommendations/program).
-	 Cursory reading of their file.

2. Telephone contact with the patient
-	 Telephone call with the patient to review their needs, determine their interest in the program, and 

discuss how CIPN affects their everyday lives.
-	 Verification of the patient’s motivation and capacity to commit to the sensory re-education pro-

cess. Provide more detailed information to the patient about the requirements of the program, the 
various components (physical exercise, hands-on therapy), required daily frequency (15 to 20 min-
utes, 4 times a day), minimum required commitment (3 to 4 months) and the importance of ad-
herence to the program to ensure a certain level of efficacy. The patient must confirm their interest 
in commitment to the program during the call. 

-	 If there is any hesitation or uncertainty, there are two options: 
o	 Send the patient a copy of the physical exercise program and tips/recommendations with 

explanations about the procedures and follow up by phone two weeks later to determine 
their level of commitment to this part of the program. This allows the patient to get a 
better idea of what the commitment to this part of the program entails. If the participant 
says they are ready to commit fully to the program, an initial assessment is performed 
and an aesthesiography is conducted on the affected territories. 

o	 Carry out an initial assessment to determine subjectively how severely affected the terri-
tories are (without an aesthesiography) and start implementing the full program (physi-
cal exercise component and cutaneous stimulation component). Follow up with the pa-
tient two weeks later to check their level of commitment and make adjustments to the 
program as needed. An aesthesiography of the affected territories will be conducted if the 
patient’s level of commitment is deemed adequate. 

3. Initial assessment of cutaneous sensitivity
-	 Meet in person with the patient at the clinic to conduct an initial assessment of daily functioning 

and the impacts of CIPN on occupational performance. Provide the patient with documentation 
on CIPN-related symptoms and how they manifest. Determine the patient’s expectations. 

-	 Administer the Saint-Antoine pain questionnaire (QDSA): fill in the chart with the patient, one for 
the hands and one for the feet, depending on the CIPN-related symptoms. Analyze and document 
results in the initial assessment report. 

-	 Conduct an aesthesiography or allodynography (monofilament test) and map the results of cuta-
neous testing using ready-made diagrams (upper and/or lower limbs) with data on the force of 
application (gram-force or gf ) in the affected areas.

-	 Interpret and analyze the results and include this information in the assessment report.
-	 Discuss the results with the patient along with potential sensory re-education interventions and 

other needs identified in the initial assessment. 
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4. Development of an intervention plan (IP) for sensory re-education to address cutaneous sensitivity 
-	 Develop the IP using the existing template used by the institution. 
-	 Present the IP to the user.
-	 Explain the sensory re-education program (demonstrate physical exercises and the hands-on treat-

ment method, and practise it with the patient). Explain tips and recommendations to be incorpo-
rated into their daily routine to optimize recovery and alleviate certain symptoms. 

-	 Discuss techniques and strategies that will be used to encourage program adherence. 
-	 Provide an information kit to the patient on CIPN (causes, manifestations, symptoms, possible 

improvements, etc.), brain neuroplasticity and its role in the CIPN rehabilitation process, and the 
importance of program adherence. 

-	 Provide CIPN rehabilitation program worksheets on the hands-on therapy program, information 
about different textures, physical exercise program visuals and daily tracking charts. 

5. Follow-up call
-	 Call the patient four to seven days after the assessment to ensure the program is underway and 

check whether their discomfort has increased or they are experiencing any pain. In-person fol-
low-up during the week is possible. 

6. Reassess cutaneous sensitivity
-	 Aesthesiography: Readminister after 1½ to 2 months.
-	 Allodynography: Readminister about every 2 to 3 weeks until there is no longer any pain; then 

readminister aesthesiography and reassess every 2 months or so. 
-	 Saint-Antoine questionnaire: Readminister every 4 to 12 weeks, as recommended, and when fol-

low-up is discontinued. 
-	 IP review: To be determined, depending on the patient’s situation and objectives. 

7. End of follow-up
-	 To be decided with the patient after sensory recovery or as dictated by their level of commitment 

or motivation.
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