
O R I G I N A L  R E S E A R C H

Efficacy of Transcutaneous Electrical Acupoint 
Stimulation on Modulating Upper Extremity 
Sympathetic Skin Response in Alleviating Cancer 
Survivors With Chemotherapy-Induced Peripheral 
Neuropathy: A Propensity Score-Matched Cohort 
Study
Yongming Xu1,*, Junzhen Wu 1,*, Qingqing Jiang2, Yingying Lv1, Jin Zhou1, Zhiyu Wang3, Hui Zhao3, 
Dongping Du1

1Department of Pain Management Center, Shanghai Sixth People’s Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, 
People’s Republic of China; 2Department of Neurology, Shanghai Sixth People’s Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, 
Shanghai, People’s Republic of China; 3Department of Internal Oncology, Shanghai Sixth People’s Hospital Affiliated to Shanghai Jiao Tong University 
School of Medicine, Shanghai, People’s Republic of China

*These authors contributed equally to this work 

Correspondence: Dongping Du, Department of Pain Management Center, Shanghai Jiao Tong University Affiliated Sixth People’s Hospital, Shanghai, 
People’s Republic of China, Tel +86-21-24058896, Email dudp@sjtu.edu.cn; Hui Zhao, Department of Neurology, Shanghai Jiao Tong University 
Affiliated Sixth People’s Hospital, 600 Yishan Road, Shanghai, 200233, People’s Republic of China, Tel +86-21-24058328, Fax +86-21-240598328, 
Email zhao-hui@sjtu.edu.cn

Objective:  Chemotherapy-induced peripheral neuropathy (CIPN) is a common side effect of chemotherapy and it is currently 
intractable We compared the efficacy of transcutaneous electrical acupoint stimulation (TEAS) against non-TEAS groups and 
investigated the variables that predict effective relief of upper extremity pain in cancer survivors with CIPN.
Methods: We retrospectively collected data of cancer survivors who developed CIPN between May 2017 to March 2022. All eligible 
CIPN patients were divided into TEAS group (received TEAS) and non-TEAS group (did not receive TEAS) in our department. A 1:1 
ratio propensity score matching (PSM) was used to balance the baseline features. The change of numerical rating scale (NRS), Short- 
Form McGill Pain Questionnaire-2 (SF-MPQ-2), and sympathetic skin response (SSR) parameters are all assessed after treatment. The 
procedure was considered a clinically effective relief if the patients’ NRS scores were reduced by 50% or more, and overall patients 
with effective relief were all counted after treatment. Furthermore, a multivariable logistic regression model was utilized to evaluate 
the predictors of effective relief following CIPN treatment.
Results: : A total of 102 cancer survivors with CIPN were analyzed after PSM (51 in each group). The change of NRS, SF-MPQ-2, 
SSR latency and SSR amplitude in TEAS group were significantly higher than those in non-TEAS group at 3 weeks after therapy (all 
P<0.01). In addition, the effective relief rate was significantly higher in TEAS group than in non-TEAS group (P=0.026). Multivariate 
logistic regression on the total study cohort showed that TEAS group (OR 2.783, P = 0.025) and the baseline SSR amplitude of the 
upper extremity <1265 µV (OR 12.191, P = 0.000) were independent predictive factors for the clinical efficacy.
Conclusions: : TEAS significantly decreased the severity of CIPN. TEAS group and baseline SSR amplitude of the upper extremity 
<1265 µV were the independent predictive factors for the clinical efficacy after treatment.
Keywords: transcutaneous electrical acupoint stimulation, chemotherapy-induced peripheral neuropathy, sympathetic skin response, 
cancer survivors, neuropathic pain
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Introduction
Chemotherapy induced peripheral neuropathy (CIPN) is a persistent neuropathic pain that is a common cause of 
decreased chemotherapy dose and medication discontinuation, which can result in less effective cancer treatment and 
reduced quality of life.1 CIPN cannot be absolutely cured with currently available drugs, and it can impact the peripheral 
nervous system from the cell body to the axon and any of the peripheral nerve fiber types. Paclitaxel-based and platinum- 
based chemotherapy has been effectively utilized in clinical practice to treat breast cancer, lung cancer, and ovarian 
cancer2 and the major manifestation of CIPN is sensory symptoms such as numbness and paresthesia in the extremities.3 

Meanwhile, the neurotoxicity of chemotherapy might affect nerves globally in the body thereby involving the autonomic 
nerves.

Nowadays, the prevalence of autonomic dysfunction and neuropathic pain for patients treated with chemotherapy 
remains undefined. Treatments for CIPN have been suggested, including oral analgesics, exercise rehabilitation therapy, 
acupuncture, transcutaneous electrical nerve stimulation (TENS).4–7 Most oral medicines fail to improve limb numbness, 
tingling, paresthesia, or burning sensation. Transcutaneous electrical acupoint stimulation (TEAS) is a therapeutic 
method combining stimulation of acupuncture with TENS, and it attaches surface electrode patch to deliver electricity, 
which stimulates the acupoint instead of traditional acupuncture.8 The application of TEAS has been increasing because 
of its painless experience, non-invasive insertion, and practicable process.9,10 The analgesic impact of TEAS on patients 
with CIPN is still barely understood, although acupuncture treatment has been proven to have certain therapeutic 
effects.11,12

Acupoints are essential spots on the body for acupuncture treatment because they facilitate the activation and 
accelerate the self-healing process under certain circumstances.13 However, the mechanism remains unclear. The primary 
pathogenic characteristic of hypersensitive acupoints is neurogenic inflammation, which is caused mainly by nociceptor 
activation and neuroimmune interactions.14 Previous research has demonstrated that the sympathetic nervous system 
plays an important role in the encoding of nociceptive information, and that reducing sympathetic activity significantly 
improves sensory hyperalgesia.15 In animals, electroacupuncture treatment can improve inflammation and hyperalgesia, 
potentially by suppressing the sprouting of sympathetic nerve fibers and neurogenic inflammation.16 Meanwhile, it is 
reported that sensory input from disease-sensitized acupoints contributes to homeostasis while simultaneously participat
ing in the transmission of therapeutic signals during acupuncture and the role of sprouting sympathetic nerve plays in 
acupoint function.17 In clinical practice, we hope to evaluate the potential benefits of sympathetic response on the 
plasticity of acupoint function. Sympathetic skin response (SSR) has recently been proposed as a non-invasive technique 
to examining the function of the sympathetic system because it is considered an obtainable index of the function of 
sympathetic postganglionic fibers.18 SSR had been used to evaluate patients with somatic and autonomic neuropathy, 
while abnormal SSR results were found in intractable pain diseases, including CIPN.19–21

Consequently, we utilized propensity score matching (PSM) to evaluate the efficacy of TEAS against non-TEAS 
groups for CIPN and investigated the variables that predict effective relief of upper extremity pain in cancer survivors 
with CIPN.

Methods
Patients
From May 2017 to March 2022, 387 patients who received paclitaxel combined with platinum (cisplatin or carboplatin) 
chemotherapy treatment in the Shanghai Sixth People’s Hospital. Among these individuals, 174 patients who developed 
CIPN later were included in the study. Variables include age, sex, BMI, disease duration, type of cancer (breast cancer, 
lung cancer, ovarian cancer), severity of upper limbs CIPN before treatment and 3 weeks after treatment. Thereafter, the 
numerical rating scale (NRS), Short-Form McGill Pain Questionnaire-2 (SF-MPQ-2), SSR test were used to evaluate the 
severity of upper limbs CIPN. The study protocol was ethically authorized by the Shanghai Sixth People’s Hospital ethics 
committee (No. 2016–102). All human-related operations were carried out in compliance with the National Research 
Council’s ethical requirements. In accordance with the Declaration of Helsinki, the researchers explained the significance 
of the study to all participants. All recruited patients provide written informed consent to participate in the trial.
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Inclusion Criteria
The following were the inclusion requirements: adult breast, lung, and ovarian cancer survivors who experience painful 
CIPN for at least 2 months and completed chemotherapy at least 3 months ago will be recruited; presenting grade>2 
CIPN symptoms according to the National Cancer Institute Common Terminology Criteria; the patients with NRS score 
of 4 or more on a scale of 0–10 (with 0 indicating no pain and 10 indicating the worst imaginable pain); clear 
consciousness, no memory or attention impairment; symptoms and signs of limb sensory or motor neuropathy related 
to chemotherapy. The exclusion criteria were as follows: patients who have incomplete medical records; patients with 
peripheral neuropathy caused by other diseases; history of oral anticholinergic drugs; SSR failed to be exported; 
infection. Thus, 142 individuals were chosen, and fourteen of them lost contact during the post-therapy follow-up. 
Ultimately, a total of 128 individuals were selected for this comparative analysis.

CIPN patients were subsequently divided into two groups: those who received TEAS (TEAS group) and those who 
did not (non-TEAS group). All patients from both groups received duloxetine or pregabalin as the analgesic treatment. 
Due to patient condition or medical preference, TEAS was not routinely used within the time period of our records, and 
those were performed by 3 experienced doctors. Eventually, 56 patients received TEAS treatment, whereas 72 patients 
did not.

Treatment Protocols
TEAS Treatment
The TEAS spots were chosen based on traditional Chinese medical philosophy, specifically bilateral Hegu (LI4), 
Waiguan (TE5), Quchi (LI11) and second Baxie (Extra 27). These acupoints were identified using classical anatomical 
localization (Figure 1). In three weeks, the TEAS group had 15 TEAS treatments (twice stimulation each day for five 
consecutive days, followed by a two-day rest interval, with each stimulation lasting 30 minutes). After disinfecting the 
skin at the acupoints, patients received square-shaped electrode patches that were attached to the Hwato electronic 

Figure 1 Acupoints selected for chemotherapy-induced peripheral neuropathy in this study: (A) Baxie (Extra 27), (B) Hegu (LI4), (C) Waiguan (TE5), (D) Quchi (LI11).
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acupuncture treatment instrument (Suzhou Electronic Needle Therapy Instrument SDZ-II). The device generated “dis
perse-dense” waves with alternating frequencies of 2 hz and 10 hz for 30 min. The stimulation intensity was adjusted to 
maintain a slight twitching of regional muscle according to the patients’ maximum tolerance.

SSR Test
Every single patient, whether TEAS or non-TEAS, had an SSR test prior to treatment. The SSR was investigated using 
the standard method.18 During the examination, all patients were placed supine, SSR recordings were recorded between 2 
and 5 p.m., and the room temperature was 23–26°C. Blood pressure, heart rate, body temperature, and blood glucose 
levels were all evaluated and determined to be normal. The SSR test employs electrodiagnostic equipment (Focus, 
Dantec Keypoint) to detect an induced change in the skin’s electrical potential in order to measure autonomic function. 
Electrical stimuli are employed to examine SSR parameters in the bilateral upper limbs, variations in palm activity 
potential are recorded, and the dorsum of the hand serves as a reference. Alcohol is used for sterilizing electrodes before 
connecting them to the palm and dorsum of the hand for SSR recording. We were able to record the SSR of the upper 
limbs by applying a pulse width of 0.2 ms and a current intensity of 15 mA to the median nerve at the arm and wrist. SSR 
parameters have two potential values. The latency was calculated as the time spent between the start of the electrical 
stimulus and the first deviation from baseline, and the amplitude as the distance between the baseline and the greatest 
positive peak. To avoid habituation, record SSR with three repeated stimuli on each limb, with a 60 second pause 
between each stimulus. The average latency and amplitude values from a total of six SSRs were utilized. An SSR outlet 
failed when there is no response to stimulation at both ends. Finally, three weeks after treatment, the final SSR of the 
bilateral upper limbs would be examined again.

Data Recording
Baseline characteristics, including age, sex, body mass index (BMI), symptom duration, cancer type, baseline NRS score, 
baseline SF-MPQ-2 score, baseline SSR latency and amplitude of the upper limbs were collected from the patients’ 
medical records. The NRS was used to assess upper limb pain, which ranged from 0 (no pain) to 10 (severe pain). SF- 
MPQ-2 contains 22 items and uses a 0–10 NRS scale. It can comprehensively evaluate the pain properties of CIPN. 
Change in NRS, SF-MPQ-2, SSR latency and SSR amplitude were compared between the two treatment groups, 
reflecting the change in ratings of severity from baseline to final follow-up. Outpatient follow-up with the patients was 
performed after 3 weeks to assess the efficacy of treatment. The percentage of pain relief was determined using the 
following formula: (NRS base - NRS after therapy)/NRS base 100%. The procedure was considered effective relief if the 
patients showed more than a 50% relief in their NRS scores, and the effective relief rates were calculated for each group. 
Meanwhile, the patients were retested for SSR in the outpatient department after 3 weeks. All adverse effects (eg, 
dizziness, abnormal increased pain, numbness, paresthesia and motor weakness) were recorded during the procedure.

Statistical Analysis
Normally distributed continuous variables were presented as mean ± standard deviation (SD) and compared using the 
independent samples t-test. Variables with a skewed distribution were summarised using medians and interquartile ranges 
(IQR) and compared by a paired Wilcoxon test or signed rank-sum test. Categorical variables were presented as numbers 
and were compared by the Chi-square test or Fisher’s exact test.

To balance important patient characteristics between groups, we performed propensity score matching. The propen
sity score was calculated using a logistic regression analysis with the dependent variable being the type of interventional 
procedure and the independent covariates being the following baseline clinical and demographic variables: age, sex, 
BMI, duration, baseline NRS score, baseline SF-MPQ-2 score, baseline SSR latency and amplitude. A 1:1 nearest 
neighbor matching algorithm that pairs patients with the closest propensity scores was used. A caliper width of 0.2 units 
was used. The procedure of propensity scores yielded 2 matched cohorts of 51 patients. Unpaired cases were discarded 
from analysis. We compared standardized differences for all covariates between prematch and postmatch.

To analyze prognostic factors of the clinical response of treatment, univariate χ 2 analysis was first performed. 
Afterward, the factor with P < 0.2 in the results of the univariate analysis was used as an independent variable entered the 
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multivariate binomial logistic regression model to adjust clinical predictive effect and rule out any confounder effects. 
The odds ratio (OR) and its 95% confidence interval (CI) were calculated. Multicollinearity was checked before we 
performed the multivariate logistic regression analysis. The Variance Inflation Factor (VIF) was calculated, and a VIF 
above 10 indicates that the model has multicollinearity.

All data were analyzed with SPSS software (SPSS version 25.0; IBM Corp., Chicago, IL, USA). P values <0.05 were 
considered statistically significant.

Results
From May 2017 to March 2022, 387 patients who underwent paclitaxel combined with platinum chemotherapy were 
evaluated for eligibility, with 128 participants (non-TEAS group, n=72; TEAS group, n=56) enrolling in the analysis 
(Figure 2).

Demographic and Baseline Characteristics of Participants
The demographic characteristics for the total study cohort are presented (Table 1). Significant statistical differences were 
detected for NRS score and the latency of SSR between the groups before matching. After PSM, 51 patients remained in 
each group and a good matching balance was achieved (Figure 2).

Comparison of Outcome Measurements and Treatment Effectiveness Between Two 
Groups
The outcome measurements and treatment effectiveness were consistent before and after propensity score matching. The 
NRS and SF-MPQ-2 score decreased much more in TEAS group than non-TEAS group (P<0.01); simultaneously, the 
latency and amplitude of SSR in TEAS group was significantly changed compared to non-TEAS group (P<0.01); the 
overall effective relief rate of TEAS group was higher than non-TEAS group (non-TEAS group, 49%; TEAS group, 
73.5%; P=0.026) (Table 2).

Figure 2 Flow chart.
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Predictive Factors for Clinical Efficacy After Therapy in the Total Cohort
The univariable analysis revealed that age, symptom duration, the baseline SSR amplitude of the upper extremity and 
treatment group were significant explanatory variables (P<0.20) (Table 3). In the multivariable regression analysis, all 
VIF scores were <1.5. There was no multicollinearity in our model, and so all the four factors were included in the 
multivariable regression model. Finally, the two predictive factors were identified by multivariate logistic regression: the 
baseline SSR amplitude of the upper extremity <1265 µV (OR 12.191, 95% CI: 4.096–30.293, P = 0.000) and TEAS 
group (OR 2.783, 95% CI: 1.137–6.815, P = 0.025) (Table 4).

Table 1 Demographic Characteristics

Variables Before Propensity Score Matching After Propensity Score Matching

Non-TEAS (n=72) TEAS (n=56) P Non-TEAS (n=51) TEAS (n=51) P

Age (years) 67.06±6.00 68.13±5.90 0.315 66.26±5.50 67.86±6.05 0.149

Sex (female/male) 53/19 40/16 0.783 37/14 37/14 1.000
BMI (kg/m2) 22.80±2.41 22.20±2.12 0.142 22.49±2.43 22.27±2.03 0.621

Duration(months) 5.0(3.0) 5.0(4.0) 0.749 5.0(4.0) 5.0(4.0) 0.834

Cancer type (Breast/Lung/Ovarian) 32/24/16 20/21/15 0.601 20/16/15 18/18/15 0.895
NRS score 6.0(2.0) 6.0(1.0) 0.032* 6.0(1.0) 6.0(1.0) 0.445

SF-MPQ-2 58.29±8.05 57.61±8.69 0.646 58.12±7.86 58.20±8.35 0.961

SSR Latency 1515.03±82.63 1475.27±61.44 0.003* 1505.041±72.21 1481.45±56.74 0.070
SSR Amplitude 1311.08±113.06 1269.11±97.52 0.029* 1290.35±106.95 1272.75±97.92 0.388

Note: *P<0.05, TEAS vs non- TEAS.

Table 2 Outcome Measurements and Treatment Effectiveness Between Two Groups

Variables Before Propensity Score Matching After Propensity Score Matching

Non-TEAS (n=72) TEAS (n=56) P Non-TEAS (n=51) TEAS (n=51) P

Change in NRS 2.5(1.0) 3.0(1.0) 0.000* 3.0(1.0) 3.0(1.0) 0.001*

Change in SF-MPQ-2 6.54±1.51 9.32±1.66 0.000* 7.57±2.56 6.06±2.34 0.002*
Change in Latency 75.03±33.87 95.73±27.57 0.000* 75.43±35.27 95.61±28.23 0.002*

Change in Amplitude 168.92±90.26 301.43±101.52 0.000* 165.92±88.22 309.02±100.66 0.000*

Effective relief (±) Effective relief rate 35/37 48.6% 39/17 69.6% 0.017* 25/26 49.0% 36/13 73.5% 0.026*

Note: *P<0.05, TEAS vs non-TEAS.

Table 3 Risk Factors for Clinical Efficacy After Therapy in the Total Cohort (n=128)

Negtive  
Effect (n=54)

Positive  
Effect (n=74)

Univariate  
Analysis (χ 2)

P

Age (years) 2.231 0.135*
<65 15 30

≥65 39 44

Sex 0.246 0.620
Male 16 19

Female 38 55

Duration (months) 2.54 0.111*
<6 29 50

≥6 25 24

(Continued)
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Discussion
After our research we found that TEAS can greatly decrease the severity of CIPN, improving patients’ quality of life and 
promoting rehabilitation. With the frequency of malignant tumors rising with every passing year, anti-tumor medications 
are becoming more and more important in the long-term management of malignant tumors. These medications’ short- 
and long-term adverse effects are also causing a growing amount of worry.22 In recent years, oncology, neurology, and 
pain specialists have begun to devote more attention to neurotoxicity. The neurotoxicity of chemotherapy medications 
is second only to blood system toxicity as a reason of dose decrease or withdrawal.23 CIPN is a major, dose-limiting side 
effect of treatment with neurotoxic cancer treatment and it occurs in around 60% of patients three months, and in 
approximately 30% of patients six months or longer after chemotherapy.24 Furthermore, CIPN is frequently referred to as 
distal, symmetrical, and sensory neuropathy,25 which has a negative impact on patients’ quality of life26 and a lot of 
cancer survivors continue to suffer from neuropathic symptoms after discontinuing medication.27 Oral medicine is the 
most basic treatment for CIPN-related symptoms, with duloxetine being the most recommended, providing modest to 
moderate relief in CIPN discomfort.28 In our study, all CIPN patients were given either duloxetine or pregabalin to 

Table 4 Multivariate Logistic Regression Analysis for Clinical 
Efficacy After Therapy (n=128)

Odds Ratio 95% CI P

Age (years)
<65 2.613 0.995–6.680 0.051
≥65 1.0

Duration (months)
<6 1.890 0.759–4.710 0.172
≥6 1.0

SSR Amplitude (µV)
<1265 12.191 4.096–30.293 0.000*
≥1265 1.0

GROUP
TEAS 2.783 1.137–6.815 0.025*
Non-TEAS 1.0

Note: * P<0.05, 95% CI =95% confidence intervals.

Table 3 (Continued). 

Negtive  
Effect (n=54)

Positive  
Effect (n=74)

Univariate  
Analysis (χ 2)

P

Cancer type 0.907 0.636
Breast 24 28

Lung 19 26

Ovarian 11 20
SSR Latency (ms) 0.128 0.720

<1495 26 38

≥1495 28 36
SSR Amplitude (µV) 37.029 0.000*

<1265 10 54

≥1265 44 20
Group 5.713 0.017*

TEAS 17 39

Non-TEAS 37 35

Note: * P<0.2.
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relieve their limb symptoms. Recently, acupuncture has gained popularity in integrative oncology clinics due to clinical 
evidence supporting its utility in minimizing symptoms of CIPN and improving prognosis of patients.11,12,29 However, 
the impacts of TEAS on CIPN and its underlying mechanism are not fully clear. Therefore, we attempted to uncover it.

TEAS is a form of noninvasive therapy that has advantages over needle-based electrostimulation and conventional 
acupuncture. It could potentially be useful in clinical applications, especially for pain management. A number of studies 
that investigated the efficacy of TEAS in pain management reported reductions in overall opioid dosages and pain relief 
including chronic postsurgical pain8 and cancer-related pain.30 To our knowledge, this is the first study aimed at the 
efficacy of TEAS treatment in CIPN utilizing subjective assessment (NRS and SF-MPQ-2) and objective SSR measure
ment. Several studies regard acupuncture as a treatment choice for mild to severe CIPN in practice12 which may result in 
notable improvement in CIPN symptoms.31 In our study, patients treated with TEAS experienced considerable pain relief 
basing on changes in NRS and SF-MPQ-2 before and after treatment (Table 2). Furthermore, the results we have obtained 
imply that TEAS therapy is associated with a better recuperation and a decreased occurrence of aberrant sensations in 
CIPN patients. CIPN can result in long-term impairment and its deficiencies frequently represent a large fiber poly
neuropathy; nevertheless, small fiber involvement has the potential to result in neuropathic pain and autonomic 
dysfunction. Interestingly, multiple trials have proven that acupuncture can activate Aδ and C fibers, which may be 
injured by chemotherapy.32,33 Burning sensations in the limbs are thought to be caused by small fiber neuropathy, which 
affects somatic unmyelinated nerves. What may occur simultaneously are vasomotor or sudomotor abnormalities in 
CIPN, indicating autonomic fiber dysfunction.28 And that, several investigations have demonstrated that the pathophy
siology of CIPN depends on the autonomic nervous system (ANS).34,35 Generally, questionnaires, clinical assessments, 
or neurophysiological testing have been used for the diagnosis of CIPN.23 However, due to the unavailability of an easy- 
to-understand assessment method, it is not well investigated at an early stage.36 Sudomotor function testing such as SSR 
has been proposed for early screening of peripheral neuropathy, because sweat glands are innervated by small autonomic 
C-fibers.37 Although autonomic dysfunction is infrequently seen and is rarely considered as a severe adverse effect of 
chemotherapy, it is highly likely to be a component of small unmyelinated nerve fiber neuropathy.38

SSR has been widely used as a quantitative objective testing for several types of autonomic nerve diseases20,39 and it 
is more useful than subjective scale testing as a marker of peripheral neuropathy.40 By detecting the sympathetic 
sudomotor fibers’ conduction function, SSR can compensate for the deficiencies of nerve conduction velocity.41 There 
have been very few studies exploring into the role of SSR changes in CIPN diagnosis and treatment. The study on 
chemotherapy-induced autonomic neuropathy assessed the effects of cisplatin or paclitaxel and revealed that SSR could 
not seem to be associated with the early detection of CIPN. However, its significance in identifying small fiber 
neuropathy abnormalities is valuable.19 When the ANS is affected by small fiber neuropathy, SSR latency will be 
prolonged, and the amplitude will decrease.39 Aside from extensive denervation of sweat glands or afferent sensory 
neurons, abnormal SSR may indicate autonomic efferent dysfunction18 and a high incidence of small fiber neuropathy.42 

It should be mentioned that in our study, there were significant differences in the changes of SSR parameter on upper 
limbs treated with TEAS compared to non-TEAS, together with the effective relief rate (Table 2). Some investigations 
have indicated that acupoints perform more effectively and have a broader variety of effects.43 Stimulating the 
hypersensitive acupoint has shown to be a more successful therapeutic strategy for the treatment of neuropathic 
pain.44 This suggests that TEAS could have a positive impact on the symptoms of CIPN patients by stimulating 
acupoints.

To determine favorable prognostic factors for effective relief of CIPN patients after undergoing neurotoxic paclitaxel 
combined with cisplatin or carboplatin chemotherapy, we evaluated independent predictive factors such as age, sex, 
symptom duration, type of cancer, baseline SSR latency, baseline SSR amplitude and treatment group (Table 3). Finally, 
we identified two consistent favorable variables for CIPN, including the baseline SSR amplitude of the upper extremity 
<1265 µV and TEAS group (Table 4). The TEAS group is the most promising prognostic factor for effective CIPN 
treatment. The effects of TEAS on the pathophysiology of CIPN patients have not been researched, although they are 
likely to involve both central and peripheral mechanisms45 including entirely reversible the inhibition of nerve impulse 
generation and transmission, blocking the spinal reflex pathway, and minimizing sympathetic excitability.46 Based on 
these fundamentals, TEAS is anticipated to boost nerve regeneration and neurological restoration, consequently 
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alleviating CIPN symptoms. In our research, the overall effective relief rate of the TEAS group was 73.5% (36/49), 
compared to 46.9% (23/49) of the non-TEAS group, indicating that TEAS has a significant advantage in treating CIPN.

There are several limitations in our study. First, because the study was retrospective and observational, possible bias 
and confounding were not entirely avoided. Second, we lacked more clinical assessment methods specific to CIPN (eg, 
Patient Neurotoxicity Questionnaire, nerve conduction velocity). Third, in the subsequent observation stage, the efficacy 
was judged by short-term pain alleviation with no long-term follow-up. Although we did not observe a long-term effect 
in our investigation, we conducted evaluation (NRS and SF-MPQ-2) at 3 weeks after CIPN treatment. Finally, because 
there is no recognized standard for normal SSR parameter values, we studied SSR parameter changes in our study, and 
the evaluation of SSR parameter values is dependent on neurologists’ explanations.

Conclusion
In summary, our results showed that, when compared to the non-TEAS group, the TEAS group can effectively relieve upper 
extremities pain in CIPN patients, with a significantly higher effective relief rate. The TEAS group and baseline upper 
extremity SSR amplitude <1265 µV were independent predictors of clinical efficacy after treatment. In terms of analgesic 
effectiveness and non-invasiveness, the TEAS intervention might be an appealing choice for cancer survivors with CIPN.
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