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Abstract
Introduction. Electrophysiological testing is the gold standard for diagnosing polyneuropathy. However, its use in oncology practice for patients 
with chemotherapy-induced polyneuropathy (CIPN) remains limited and the value of its findings is not fully understood.
The study was aimed at identifying electrophysiological CIPN markers and evaluting their sensitivity and specificity.
Materials and methods. The study included patients (n = 71) over 18 years of age with solid tumor presenting with polyneuritic complaints 
following neurotoxic therapy with platinum-based agents and taxanes. Patients with known risk factors for polyneuropathy were excluded. 
Electrophysiological and clinical patient data were evaluated no earlier than 3 months following chemotherapy initiation.
Results. The study identified electromyographic markers: SRAR index (sural/radial ratio — the ratio between the action potential amplitudes of the 
sural and radial nerves) and the sural nerve action potential (SNAP), demonstrating equal sensitivity (73.7%) and high specificity (75% and 84.6%, 
respectively). 
Conclusion. Electromyographic parameters such as SRAR and SNAP sural nerve can be utilized for the diagnosis and monitoring of CIPN in daily practice.
Keywords: electroneuromyography; chemotherapy-induced polyneuropathy; markers; SRAR; cancer
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Аннотация
Введение. Электрофизиологическое исследование является стандартом при диагностике полинейропатии. Пока его использование 
ограничено в онкологической практике у пациентов с химиоиндуцированной полинейропатией (ХИПН), а ценность полученных резуль-
татов не до конца понятна.
Цель исследования — выявить электрофизиологические маркеры ХИПН и оценить их чувствительность и специфичность.
Материалы и методы. В исследование были включены пациенты (n = 71) старше 18 лет с солидными злокачественными новообразова-
ниями, предъявляющие полиневритические жалобы после нейротоксической терапии с использованием препаратов платины и такса-
нов. Исключались пациенты с известными факторами риска развития полинейропатии. Изучали электрофизиологические, клинические 
данные пациентов не ранее чем через 3 мес после старта химиотерапии.
Результаты. В ходе исследования выявлены электромиографические маркеры: индекс SRAR (sural/radial ratio — соотношение между 
амплитудой потенциала действия икроножного и лучевого нервов) и потенциал действия икроножного нерва с равной чувствительно-
стью (73,7%) и высокой специфичностью (75 и 84,6% соответственно). 
Заключение. Для диагностики и мониторинга ХИПН в ежедневной практике могут использоваться электромиографические показате-
ли, такие как SRAR и потенциал действия икроножного нерва.
Ключевые слова: электронейромиография; химиоиндуцированная полинейропатия; маркеры; SRAR; рак
Этическое утверждение. Исследование проводилось при добровольном информированном согласии пациентов. Про-
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Introduction

Chemotherapy-induced peripheral neuropathy (CIPN) is a 
common neurological complication in patients with malig-
nant neoplasms [1]. CIPN symptoms may be heterogeneous, 
ranging from mild to severe manifestations that compromise 
patients’ quality of life and require chemotherapy dose  re-
ductions or even complete treatment discontinuation, which, 
in turn, may negatively affect overall survival in cancer pa-
tients. CIPN symptoms may build up gradually and not al-
ways be overt at early stages, as well as progress after cessa-
tion of chemotherapy. CIPN diagnosis is established based on 
patient complaints and clinical assessment, despite electro-

myography (EMG), gold standard in diagnosing polyneuropa-
hy (PNP) [2, 3]. Electrophysiological findings are objective 
markers for monitoring and understanding peripheral nerve 
disorders. However, most PNP patients with malignancies do 
not undergo this testing in routine clinical setting. This might 
be due to the limited availability, lack of CIPN diagnosis algo-
rithms, practical and financial challenges during such testing 
overburdened oncology settings, and controversial data on 
the need of neurophysiology studies in this population [4–6]. 
Therefore, electrophysiological markers should be identified 
to assess the peripheral nerve status in patients receiving 
chemotherapy agents and to accumulate sufficient array of 
reliable data with further implementation in clinical practice.



36 Annals of clinical and experimental neurology. 2025; 19(2). DOI: https://doi.org/10.17816/ACEN.1283

ORIGINAL ARTICLES. Clinical neurology
Electrophysiological markers of polyneuropathy 

ables with normal distribution and equal variances were com-
pared using Student’s t-test, while non-normally distributed 
variables were analyzed with the Mann–Whitney U test.

To assess the diagnostic significance of quantitative 
predictors for outcome prognosis, ROC analysis was applied 
with cut-off determination based on the maximum Youden 
index value. Models with AUC > 0.7 and 95% CI > 0.5 were 
considered, requiring statistical significance of p < 0.05 for 
the constructed model. 

Results

The mean age of the patients (49 women (69%) and 22 
men (31%)) was 59.0 ± 10.1 years. Patients were examined 
4.50 ± 1.02 months after chemotherapy; the number of 
chemotherapy courses was 5.2 ± 1.5. Patients predominantly 
received platinum-based drugs and taxanes (Table 1).

All patients included in the study presented with sensory 
complaints. During neurological examination with scale-based 
assessment, convincing changes consistent with CIPN were 
identified in 52 (73%) patients. Decreased and/or absent bra-
chioradialis and Achilles reflexes of various sensory modali-
ties with lower limb onset were reported. The clinical pattern 
and electrophysiological data demonstrated a length-depend-
ent predominantly sensory polyneuropathy. Motor function 
impairment with reduced distal foot extensor strength was 
observed in only 5 (7%) cases during docetaxel and carbopla-
tin therapy. According to the NDS, neuropathy progression 
(> 5 points) was seen in 52 (73%) patients, while NCI-CTCAE 
grade 1–2 neurotoxicity was detected in 62 (87.3%) patients. 

The electrophysiology study demonstrated SNAP  below 
normative values in 46 (65%) patients from the superficial 
peroneal nerve, 29 (41%) from the sural nerve, and 21 (30%) 
from the radial nerve. The CMAP (distal latency, amplitude, 
conduction velocity) in peroneal  (n. peroneus) and tibial  (n. 
tibialis) nerves remained within normal limits, thus excluded 
from further analysis. 

Only  superficial peroneal nerve SNAP amplitude  exceeded 
normal values at 3.0 µV (Table 2). SRAR of 0.43 ± 0.31 ex-
ceeded previously reported parameters. Electromyography 
revealed no demyelination patterns per EFNS/PNS 2021 cri-
teria [15].

When analyzing the relationship between electrophysiological 
data and the presence of CIPN  and its severity according 
to the NDS scale, we found significant changes in all 
parameters (p < 0.05). These changes were more pronounced 
for the  superficial peroneal nerve,  sural nerve, and SRAR 
(p < 0.001) (Table 3). The data confirm that lower values of 
the analyzed electrophysiological parameters correlate with 
greater severity of CIPN. 

To evaluate the sensitivity and specificity of sensory nerve 
action potential (SNAP) parameters in CIPN, ROC analysis 
was used. All models were statistically significant with accept-
able area under the curve (AUC) and 95% CIs, but differed in 
sensitivity and specificity (Table 4).  The most sensitive and 
specific parameters for assessing CIPN progression were the 

The study was aimed at identifying electrophysiological CIPN 
markers and determining their sensitivity and specificity.

Materials and methods

The study included patients (n = 71) with solid tumors of 
gastrointestinal tract (GIT)  (n = 34; 48%), respiratory system 
(n = 9; 12.6%), and pelvis (n = 28; 39.4%).

Inclusion criteria: 
•	 age > 18 years;
•	 histologically confirmed solid tumors of GIT, respiratory 

system, and pelvis;
•	 polyneuritic complaints; 
•	 first-time chemotherapy.

Exclusion criteria: 
•	 a history of other PNPs and conditions (diabetes, 

paraproteinemic hemoblastoses, systemic connective 
tissue disorders, vasculites, hepatitis C, HIV;

•	 alcohol intake and use of medications (amiodarone, metro-
nidazole, etc.) potentially inducing PNP.

All patients underwent standard neurological examination 
with assessment of superficial and deep sensation, reflexes, 
and muscle strength using the MRC scale [7]. PNP severity 
was assessed using the Neuropathy Dysfunction Score 
(NDS) [8], and the degree of neurotoxicity was assessed 
using the National Cancer Institute Common Terminology 
Criteria for Adverse Events (NCI-CTCAE) version 5.0, 
2021 [9]. Nerve conduction studies were performed under 
temperature-controlled conditions using a Dantec Keypoint 
electromyograph (Medtronic) [10]. 

The EMG protocol evaluated long limb nerves, excluding 
median and ulnar nerves due to susceptibility to entrapment 
neuropathies. The following sensory nerve action potential 
(SNAP) parameters were evaluated: amplitude and conduc-
tion velocity; соmpaund muscle action potential (CMAP) in-
cluded amplitude, distal latency, conduction velocity, F-wave 
minimal latency, response dispersion, and conduction blocks. 
The data were compared with normative values [11] and the 
sural/radial amplitude ratio (SRAR) was calculated, as this 
marker is reportedly the most senstive to damage of large 
fibers and independent of age and BMI based on the major-
ity of findings [12–14]. Mean values from bilateral measure-
ments were analyzed.

All participants provided informed consent. The study pro-
tocol was approved by the Independent Ethics Committee of 
the Clinical Research Center at Immanuel Kant Baltic Federal 
University (Conclusion No. 35 dated October 27, 2022).

Statistical analysis used StatTech v. 4.2.8 (StatTech) and 
GraphPad Prism v. 8.0.1 (Insightful Science). Quantitative pa-
rameters were assessed for normal distribution using Kolm-
ogorov–Smirnov test. Normally distributed quantitative data 
were described as mean (M) ± SD (SD) with 95% confidence 
interval (CI); non-normally distributed data — using median 
(Me) and upper and lower quartiles [Q1; Q3]. Categorical vari-
ables were described with absolute/percentage values with 
Clopper–Pearson 95% CIs. Two groups for quantitative vari-
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SNAP amplitude of the sural nerve and SRAR (Fig. 1), while 
the SNAP amplitudes of the superficial peroneal and radial 
nerves demonstrated lower specificity. 

Discussion

This study evaluated neurophysiological parameters in 
patients with  malignant neoplasms  after chemotherapy, 

assessing their correlation with clinical manifestations to 
identify easily reproducible electrophysiological markers for 
neurophysiologists. Patients with known risk factors for CIPN 
[16–18] were intentionally excluded from the study.

The enrolled patients with solid tumors primarily received 
platinum-based agents and taxanes; CIPN was observed 
in 73% of cases although all patients reported complaints. 
Therefore, diagnosing CIPN based solely on subjective pa-
tient reports is unreliable, as previously indicated in studies 
[19, 20]. 

Based on clinical data and electrophysiological findings, we 
determined that sensory axonal length-dependent peripheral 
neuropathy predominated in patients, with no signs of de-
myelination.  These results align with prior research [21–24]. 
According to most literature, CIPN manifests as a length-de-
pendent axonal neuropathy; thus, a reduction amplitude 
SNAP sural nerve would occur earlier than in the superficial 
radial nerve. Consequently, changes in the SRAR index may 
characterize early-stage neuropathy. However, a prospective 
study by V. Myftiu et al. reported reduced motor nerve con-
duction velocities alongside axonal damage in platinum- and 
taxane-induced CIPN [25]. The observed conduction velocity 
decrease (< 25% of the lower normative limit) in typical axo-
nal patterns might result from rapid loss of large myelinated 
fibers rather than primary demyelination [3]. Thus, axonal 
changes may affect conduction velocity without definitive 
demyelination.

Our mean SRAR values closely matched 1997 data (SRAR = 
0.4) [13] but differed from 2005 results (0.21) [11, 12]. When 
performing ROC analysis and determining the cut-off point 
adjusted for the Youden index for SRAR, we obtained a value 
of 0.49, exceeding which was considered a CIPN manifesta-
tion, which is also closer to 1997 findings [13] than in the 
2005 study. [13] than 2005 ones [11, 12]. This discrepancy 

Table 1. Treatment regimen

Regimen 
Number  

of patients  
(%)

CAPOX(XELOX) (oxaliplatin + capecitabine) 17 (23.6)

FLOT (oxaliplatin + docetaxel + calcium folinate +  
fluorouracil)

6 (8.3)

FOLFOX (oxaliplatin + calcium folinate + 
fluorouracil)

11 (15.3)

Gemcitabine + cisplatin 1 (1.4)

Doxorubicin + cisplatin/doxorubicin + carboplatin 1 (1.4)

Docetaxel 1 (1.4)

Carboplatin/cisplatin + docetaxel 5 (7.1)

Carboplatin/cisplatin + paclitaxel/etoposide 5 (7.1)

Carboplatin + docetaxel 3 (4.2)

Carboplatin + paclitaxel 17 (23.6)

Carboplatin/cisplatin + paclitaxel 3 (4.2)

Etoposide + cisplatin/docetaxel/paclitaxel + 
carboplatin/paclitaxel + etoposide/docetaxel

1 (1.4)

Total 71 (100)

Table 2. Electrophysiological findings
Study nerve Parameter M ± SD (95% CI)/Me [Q1; Q3] Normal

Deep peroneal nerve (extensor 
digitorum brevis muscle) 

Distal latency, ms 3.67 [3.37; 4.09] ≤ 6.5

Аmplitude СMAP, mV 3.41 ± 1.58 (3.03–3.78) ≥ 2.0

Сonduction velocity, m/s 44.65 [42.75; 46.23] ≥ 44

Tibial nerve (abductor hallucis 
muscle) 

Distal latency, ms 3.49 ± 0.63 (3.34–3.64) ≤ 5.8

Аmplitude CMAP, mV 9.07 ± 3.77 (8.17–9.96) ≥ 4.0

Сonduction velocity, m/s 45.31 ± 3.98 (44.37–46.25) ≥ 44

Minimal F-wave latency, m/s 49.40 [46.25; 53.30] ≤ 56

Superficial peroneal nerve Amplitude SNAP, µV 3.00 [0.00; 7.15] ≥ 6

Сonduction velocity, m/s 43.50 [0.00; 47.23] ≥ 40

Sural nerve Аmplitude SNAP, µV 7.35 [3.67; 12.48] ≥ 6.0

Сonduction velocity, m/s 46.55 [44.40; 48.42] ≥ 40

Superficial radial nerve Аmplitude SNAP, µV 19.87 ± 8.39 [17.89–21.86] ≥ 15

Сonduction velocity, m/s 55.00 [52.95; 57.65] ≥ 50

SRAR 0.43 ± 0.31 (0.36–0.50) ≥ 0.21 (0.4)
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Table 3. Analysis of correlation between SRAR index/sensory nerve action potential amplitude and CIPN severity using NDS
Parameter Neuropathy severity (NDS) M ± SD (95% CI)/Me [Q1; Q3]  р* 

SRAR

Normal 0.65 ± 0.36 (0.48–0.83)

< 0.001Moderate 0.38 ± 0.25 (0.30–0.46)

Severe 0.23 ± 0.18 (0,11–0.35)

Аmplitude SNAP sural nerve, µV

Normal 14.59 ± 6.63 (11.40–17.79)

< 0.001Moderate 7.22 ± 5.08 (5.62–8.82)

Severe 3.58 ± 3.02 (1.55–5.61)

Аmplitude SNAP radial nerve, µV

Normal 24.15 [20.23; 27.38]

0.004Moderate 20.05 [12.20; 24.90]

Severe 13.90 [9.12; 16.92]

Аmplitude SNAP superficial peroneal nerve, µV

Normal 7.10 [4.35; 10.00]

< 0.001Moderate 2.30 [0.00; 6.45]

Severe 0.00 [0.00; 3.22]

Note. Severity according to the NDS: normal — 0–4 points, moderate — 5–13 points, severe — 14–28 points. 

Table 4. ROC analysis of sensory nerve motor potential amplitudes and SRAR index 
Parameter AUC 95% CI Сut-off, µV Sensitivity Specificity 

Amplitude SNAP

superficial peroneal nerve 0.764 ± 0.070 0.628–0.901 4.30 78.9 67.3

sural nerve 0.835 ± 0.061 0.715–0.955 11.65 73.7 84.6

superficial radial nerve 0.705 ± 0.074 0.560–0.851 19.20 84.2 55.8

SRAR 0.778 ± 0.068 0.644–0.911 0.49 73.7 75.0
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likely stems from study designs and cohorts: the 1997 re-
search evaluated SRAR in patients with polyneuropathy, 
while the 2005 study involved healthy populations. Earlier 
studies reported no age-dependent SRAR variability [11–13], 
but a 2020 Indian study on 146 patients yeilded other nor-
mative values and demonstrated age effects [26]. Current li
terature lacks consensus on SRAR normative values and age 
influence, highlighting a study limitation requiring further 
investigation. 

Our data show that all models were significant when 
evaluating sensitivity and specificity of electrophysiological 
markers for CIPN. SRAR (73.7 and 75.0%, respectively) and 
sural nerve action potential amplitude (73.7 and 84.6%) had 
the highest sensitivity and specificity, i.e., the sensitivity 
of these parameters was equal and specificity was 9.6% 
higher for the sural nerve. For action potentials of the 
radial and superficial peroneal nerves, specificity was below 

70%, although sensitivity was high. Our findings partially 
contradict a prior study in patient with malignant neoplasms 
where SRAR sensitivity/specificity was 56%/77% versus SNAP 
amplitudes were 64%/70% [27]. That study concluded SRAR 
was less sensitive than sural SNAP amplitude despite 7% 
higher specificity, potentially due to unaccounted anamnestic 
neuropathy risk factors in the cohort.  

Conclusion

Clinical CIPN assessment remains limited by patient-
reported subjectivity and poor correlation with neurological 
exams. Electrophysiological markers (SRAR and sural SNAP 
amplitude) enable objective CIPN evaluation, facilitating 
early detection of large-fiber neuropathy in cancer patients 
to optimize treatment strategy and improve their quality of 
life. The impact of age on SRAR warrants further research in 
larger cohorts. 

References | Список источников
1.	 Seretny M, Currie GL, Sena ES, et al. Incidence, prevalence, and pre-

dictors of chemotherapy-induced peripheral neuropathy: a systematic 
review and meta-analysis. Pain. 2014;155(12):2461–2470. 

	 doi: 10.1016/j.pain.2014.09.020
2.	 Fuglsang-Frederiksen A, Pugdahl K. Current status on electrodiagnostic 

standards and guidelines in neuromuscular disorders. Clin Neurophysiol. 
2011;122(3):440–455. doi: 10.1016/j.clinph.2010.06.025

3.	 Novello BJ, Pobre T. Electrodiagnostic evaluation of peripheral neuropa-
thy. Treasure Island; 2025. 

4.	 Griffith KA, Dorsey SG, Renn CL, et al. Correspondence between 
neurophysiological and clinical measurements of chemotherapy‐
induced peripheral neuropathy: secondary analysis of data from 
the CI‐PeriNomS study. J Peripher Nerv Syst. 2014;19(2):127–135. 
doi: 10.1111/jns5.12064

5.	 Cho KH, Han EY, Shin JC, et al. Comparison of clinical symptoms and 
neurophysiological findings in patients with chemotherapy induced pe-
ripheral neuropathy. Front Neurol. 2022;13:838302. 

	 doi: 10.3389/fneur.2022.838302
6.	 Wang M, Bandla A, Sundar R, Molassiotis A. The phenotype and value 

of nerve conduction studies in measuring chemotherapy-induced peri
pheral neuropathy: a secondary analysis of pooled data. Eur J Oncol 
Nurs. 2022; 60:102196. 

	 doi: 10.1016/j.ejon.2022.102196
7.	 Супонева Н.А., Арестова А.С., Мельник Е.А. и др. Валидация шкалы 

суммарной оценки мышечной силы (MRC sum score) для использо-
вания у русскоязычных пациентов с хронической воспалительной 
демиелинизирующей полинейропатией. Нервно-мышечные болез-
ни. 2023;13(1):68–74. 

	 Suponeva NA, Arestova AS, Melnik EA, et al. Validation of the Medical 
Research Council sum score (MRCss) for use in Russian-speaking patients 
with chronic inflammatory demyelinating polyneuropathy. Neuromuscular 
Diseases. 2023;13(1):68–74. doi: 10.17650/2222-8721-2023-13-1-68-74 

8.	 Mooi CS, Lee KW, Yusof Khan AHK, et al. Using biothesiometer, Neu-
ropathy Symptom Score, and Neuropathy Disability Score for the early 
detection of peripheral neuropathy: a cross-sectional study. Qatar Med 
J. 2024;2024(3):24. doi: 10.5339/qmj.2024.24

9.	 Using the Common Terminology Criteria for Adverse Events (CTCAE — 
Version 5.0) to Evaluate the Severity of Adverse Events of Anticancer 
Therapies. Actas Dermosifiliogr (Engl Ed). 2021;112(1):90–92. 

	 doi: 10.1016/j.ad.2019.05.009
10.	 Stålberg E, Van Dijk H, Falck B, et al. Standards for quantification of 

EMG and neurography. Clin Neurophysiol. 2019;130(9):1688–1729. 
	 doi: 10.1016/j.clinph.2019.05.008
11.	 Electromyography and neuromuscular disorders: clinical-electrodi-

agnostic-ultrasound correlations, Fourth Edition. J Clin Neurophysiol. 
2021;38(4):e19. doi: 10.1097/WNP.0000000000000842

12.	 Esper GJ, Nardin RA, Benatar M, et al. Sural and radial sensory respons-
es in healthy adults: diagnostic implications for polyneuropathy. Muscle 
Nerve. 2005;31(5):628–632. doi: 10.1002/mus.20313

13.	 Overbeek BUH, Van Alfen N, Bor JA, Zwarts MJ. Sural/radial nerve 
amplitude ratio: reference values in healthy subjects. Muscle Nerve. 
2005;32(5):613–618. doi: 10.1002/mus.20421

14.	 Rutkove SB, Kothari MJ, Raynor EM, et al. Sural/radial amplitude ra-
tio in the diagnosis of mild axonal polyneuropathy. Muscle Nerve. 
1997;20(10):1236–1241. 

	 doi: 10.1002/(sici)1097-4598(199710)20:10<1236::aid-mus5>3.0.co;2-d 
15.	 Van Den Bergh PYK, Van Doorn PA, Hadden RDM, et al. European Aca

demy of Neurology/Peripheral Nerve Society guideline on diagnosis and 
treatment of chronic inflammatory demyelinating polyradiculoneuropa-
thy: report of a joint Task Force — Second revision. J Peripher Nerv Sys. 
2021;26(3):242–268. doi: 10.1111/jns.12455

16.	 Ghoreishi Z, Keshavarz S, Asghari Jafarabadi M, et al. Risk factors for 
paclitaxel-induced peripheral neuropathy in patients with breast cancer. 
BMC Cancer. 2018;18(1):958. doi: 10.1186/s12885-018-4869-5

17.	 Jordan B, Jahn F, Sauer S, Jordan K. Prevention and management of chemo-
therapy-induced polyneuropathy. Breast Care (Basel). 2019;14(2):79–84.  
doi: 10.1159/000499599

18.	 Timmins HC, Mizrahi D, Li T, et al. Metabolic and lifestyle risk fac-
tors for chemotherapy-induced peripheral neuropathy in taxane 
and platinum-treated patients: a systematic review. J Cancer Surviv. 
2023;17(1):222–236. doi: 10.1007/s11764-021-00988-x

19.	 Morton RF, Sloan JA, Grothey A, et al. A comparison of simple sin-
gle-item measures and the common toxicity criteria in detecting the 
onset of oxaliplatin-induced peripheral neuropathy in patients with 
colorectal cancer. JCO. 2005;23(16):8087. 

	 doi: 10.1200/jco.2005.23.16_suppl.8087
20.	 Park SB, Kwok JB, Asher R, et al. Clinical and genetic predictors of pa-

clitaxel neurotoxicity based on patient- versus clinician-reported in-
cidence and severity of neurotoxicity in the ICON7 trial. Ann Oncol. 
2017;28(11):2733–2740. doi: 10.1093/annonc/mdx491

21.	 Burakgazi AZ, Messersmith W, Vaidya D, et al. Longitudinal assessment 
of oxaliplatin-induced neuropathy. Neurology. 2011;77(10):980–986. 
doi: 10.1212/WNL.0b013e31822cfc59

22.	 Molassiotis A, Cheng HL, Lopez V, et al. Are we mis-estimating che-
motherapy-induced peripheral neuropathy? Analysis of assessment 
methodologies from a prospective, multinational, longitudinal cohort 
study of patients receiving neurotoxic chemotherapy. BMC Cancer. 
2019;19(1):132. doi: 10.1186/s12885-019-5302-4 

23.	 Холодова Н.Б., Понкратова Ю.А., Синкин М.В. Клинические и элек-
тронейромиографические особенности постхимиотерапевтической 
полинейропатии. Журнал неврологии и психиатрии им. С.С. Корса-
кова. 2017;117(9):59–66.



40 Annals of clinical and experimental neurology. 2025; 19(2). DOI: https://doi.org/10.17816/ACEN.1283

ORIGINAL ARTICLES. Clinical neurology
Electrophysiological markers of polyneuropathy 

	 Kholodova NB, Ponkratova YuA, Sinkin MV. Clinical and electromyo
graphy characteristics of chemotherapy-induced polyneuropathy. 
S.S. Korsakov Journal of Neurology and Psychiatry. 2017;117(9):59–66.  
doi: 10.17116/jnevro20171179159-66 

24.	 Kim SH, Kim W, Kim JH, et al. A Prospective study of chronic oxalipla-
tin-induced neuropathy in patients with colon cancer: long-term out-
comes and predictors of severe oxaliplatin-induced neuropathy. J Clin 
Neurol. 2018;14(1):81–89. doi: 10.3988/jcn.2018.14.1.81

25.	 Myftiu B, Hundozi Z, Sermaxhaj F, et al. Chemotherapy-Induced Pe-
ripheral Neuropathy (CIPN) in patients receiving 4–6 cycles of plati-

num-based and taxane-based chemotherapy: a prospective, single-cen-
ter study from Kosovo. Med Sci Monit. 2022;28: e937856. 

	 doi: 10.12659/MSM.937856. 
26.	 Mansukhani K, Dhonde M, Sreenivasan A, et al. Sural radial am-

plitude ratio: a study in healthy Indian subjects. Ann Indian Acad 
Neurol. 2020;23(3):255–260. 

	 doi: 10.4103/aian.AIAN_321_20
27.	 Guo Y, Palmer JL, Brown XS, Fu JB. Sural and radial sensory respons-

es in patients with sensory polyneuropathy. Clin Med Rev Case Rep. 
2015;2(3):049. doi: 10.23937/2378-3656/1410049

Information about the authors

Olga A. Tikhonova — neurologist, assistant, Department of psychiatry and 
neurosciences, Imannuel Kant Baltic Federal University, Kaliningrad, Russia, 
https://orcid.org/0000-0002-1796-0193
Evgeniia S. Druzhinina — Cand. Sci. (Med.), Associate Professor, Depart-
ment of neurology, neurosurgery and medical genetics named after aca-
demician L.O. Badalyan, Faculty of pediatrics, N.I. Pirogov Russian Na-
tional Research Medical University (Pirogov University), Moscow, Russia,  
https://orcid.org/0000-0002-1004-992X
Dmitrу S. Druzhinin — Dr. Sci. (Med.), Associate Professor, Department of ner-
vous diseases with medical genetics and neurosurgery, Yaroslavl State Medical 
University, Yaroslavl, Russia, https://orcid.org/0000-0002-6244-0867

Authors’ contribution: Tikhonova O.A. — conducting scientific research, ana-
lyzing and interpreting data, writing the text of the article; Druzhinina E.S. — 
analysis and interpretation of neurophysiological and clinical manifestations, 
writing the text of the article; Druzhinin D.S. — conceptualization and design 
of the article, justification and final approval of the manuscript for publica-
tion.

Информация об авторах

Тихонова Ольга Алексеевна — врач-невролог, ассистент каф. психиатрии 
и нейронаук Балтийского федерального университета им. И. Канта,  
Калининград, Россия, https://orcid.org/0000-0002-1796-0193 
Дружинина Евгения Сергеевна — канд. мед. наук, доцент каф. невроло-
гии, нейрохирургии и медицинской генетики им. акад. Л.О. Бадаляна 
педиатрического факультета РНИМУ им. Н.И. Пирогова (Пироговский 
Университет), Москва, Россия, https://orcid.org/0000-0002-1004-992X
Дружинин Дмитрий Сергеевич — д-р мед. наук, доцент каф. нервных 
болезней с медицинской генетикой и нейрохирургией Ярославско-
го государственного медицинского университета, Ярославль, Россия,  
https://orcid.org/0000-0002-6244-0867

Вклад авторов: Тихонова О.А. — проведение научного исследования, 
анализ и интерпретация данных, написание текста статьи; Дружини-
на Е.С. — анализ и интерпретация нейрофизиологических и клиниче-
ских проявлений, написание текста статьи; Дружинин Д.С. — разработка 
концепции и дизайна статьи, обоснование и окончательное утвержде-
ние рукописи для публикации.




