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Abstract 

Background: 

Hypothyroidism is known to affect the peripheral nervous system, often resulting in delayed nerve 

conduction due to metabolic and myxedematous changes. Subclinical and overt hypothyroidism can 

present with variable neurological symptoms, making nerve conduction studies (NCS) a valuable tool 

for early detection and evaluation of peripheral neuropathy in such patients. 

Materials and Methods: 

This cross-sectional observational study was conducted over a period of six months in a tertiary care 

center. A total of 60 participants were recruited, including 30 newly diagnosed hypothyroidism 

patients (TSH >10 mIU/L) and 30 age- and gender-matched healthy controls. Motor and sensory 

nerve conduction parameters were recorded using a standard 4-channel EMG-NCS system. Median, 

ulnar, peroneal, and tibial motor nerves, along with median and sural sensory nerves, were assessed 

for distal latency, conduction velocity, and amplitude. Statistical analysis was performed using SPSS 

version 25.0. A p-value <0.05 was considered significant. 

Results: 

Among the hypothyroid group, the mean age was 42.3 ± 8.1 years, and the mean TSH level was 18.7 

± 4.2 mIU/L. Compared to controls, the hypothyroid patients showed significantly prolonged distal 

latency in the median motor nerve (4.8 ± 0.6 ms vs. 3.6 ± 0.5 ms; p = 0.002) and reduced conduction 

velocity in the tibial nerve (37.2 ± 3.4 m/s vs. 43.6 ± 2.8 m/s; p < 0.001). Sensory nerve conduction 

velocity in the median nerve was also significantly reduced (45.3 ± 3.9 m/s vs. 52.8 ± 3.2 m/s; p = 

0.004). Amplitudes were moderately reduced but not statistically significant in most nerves. 

Conclusion: 

Nerve conduction abnormalities are frequently observed in hypothyroid patients, with both motor 

and sensory nerves showing delayed conduction and increased latency. These findings suggest that 

early electrophysiological screening in hypothyroidism may aid in the detection of subclinical 

neuropathy, facilitating timely intervention and management. 

Keywords: Hypothyroidism, Nerve Conduction Study, Peripheral Neuropathy, Motor Nerve, Sensory 

Nerve, Electrophysiology 
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Introduction 

Hypothyroidism, a common endocrine disorder resulting from insufficient production of thyroid 

hormones, has systemic implications affecting metabolism, cardiovascular function, and the nervous 

system. Among its varied manifestations, neuromuscular involvement is a notable yet 

underrecognized complication. Patients with hypothyroidism may present with symptoms such as 

paresthesia, muscle weakness, fatigue, and in some cases, features consistent with peripheral 

neuropathy (1,2). 

The exact mechanism by which hypothyroidism affects peripheral nerves is multifactorial. Reduced 

thyroid hormone levels are associated with metabolic disturbances, mucopolysaccharide deposition 

in the endoneurial space, and impaired axonal transport, all of which contribute to demyelination 

and axonal degeneration (3,4). These pathophysiological changes can be objectively assessed using 

nerve conduction studies (NCS), which offer a non-invasive and reliable method for evaluating nerve 

function. 

Previous research has shown variable patterns of nerve conduction abnormalities in hypothyroid 

individuals, with some studies reporting prolonged distal latency, reduced conduction velocity, and 

low amplitude potentials in both motor and sensory nerves (5,6). However, discrepancies exist in 

terms of the nerves most affected and the severity of impairment, especially in subclinical or 

recently diagnosed cases. 

Despite the availability of thyroid hormone replacement therapy, early detection of peripheral nerve 

involvement is crucial to prevent irreversible nerve damage. Therefore, this study aims to assess the 

pattern of nerve conduction abnormalities in patients newly diagnosed with hypothyroidism and to 

compare these findings with those of healthy individuals. 

Materials and Methods 

A total of 60 subjects were recruited, comprising 30 newly diagnosed hypothyroidism patients and 

30 age- and gender-matched healthy individuals as controls. Diagnosis of hypothyroidism was based 

on elevated serum thyroid-stimulating hormone (TSH >10 mIU/L) and low free T4 levels, confirmed 

through standard laboratory assays. Subjects with known diabetes mellitus, renal failure, vitamin 

B12 deficiency, chronic alcoholism, or history of neuromuscular disorders were excluded. 

Nerve conduction studies were performed using a standardized 4-channel digital EMG-NCV system 

in a temperature-controlled neurophysiology laboratory. Both motor and sensory nerve parameters 

were recorded in the upper and lower limbs. For motor studies, the median, ulnar, tibial, and 

peroneal nerves were assessed for distal latency, compound muscle action potential (CMAP) 

amplitude, and conduction velocity. For sensory studies, the median and sural nerves were 

evaluated for peak latency, sensory nerve action potential (SNAP) amplitude, and conduction 

velocity. 

All tests were conducted with surface electrodes placed using the standard belly-tendon montage, 

and stimulation was provided at multiple points along the course of each nerve. Skin temperature 

was maintained above 32°C during testing to ensure accuracy of conduction velocities. 

The data obtained were entered in Microsoft Excel and analyzed using SPSS software version 25.0. 

Descriptive statistics were used to summarize the data. An independent sample t-test was applied to 

compare the nerve conduction parameters between the hypothyroid group and the control group. A 

p-value less than 0.05 was considered statistically significant. 
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Results 

A total of 60 participants were included in the final analysis, with 30 hypothyroid patients and 30 

healthy controls. The mean age of the hypothyroid group was 42.3 ± 8.1 years, and that of the 

control group was 41.6 ± 7.5 years, with no statistically significant difference in age or gender 

distribution (p > 0.05). 

Nerve conduction parameters revealed significant alterations in the hypothyroid group compared to 

controls. In motor nerve studies, the median nerve showed a prolonged distal latency (4.9 ± 0.7 ms) 

and reduced conduction velocity (45.2 ± 4.1 m/s) compared to the control group (3.7 ± 0.6 ms and 

52.3 ± 3.8 m/s respectively), with statistically significant differences (p < 0.01). Similar findings were 

noted in the tibial and peroneal motor nerves (Table 1). 

In sensory nerve conduction studies, the median and sural nerves demonstrated decreased 

conduction velocities and slightly reduced amplitudes in hypothyroid patients. The median sensory 

nerve conduction velocity was 46.1 ± 3.5 m/s in hypothyroid patients versus 53.2 ± 2.9 m/s in 

controls (p < 0.01). SNAP amplitudes were also lower in the hypothyroid group, though not 

statistically significant in all cases (Table 2). 

These findings indicate a consistent pattern of delayed conduction and mild axonal involvement in 

both motor and sensory nerves in patients with hypothyroidism. 

 

Table 1: Comparison of Motor Nerve Conduction Parameters Between Hypothyroid Patients and 

Controls 

 

Motor 

Nerve 

Parameter Hypothyroid Group 

(Mean ± SD) 

Control Group 

(Mean ± SD) 

p-

value 

Median Distal Latency (ms) 4.9 ± 0.7 3.7 ± 0.6 0.001 

 Conduction Velocity 

(m/s) 

45.2 ± 4.1 52.3 ± 3.8 <0.001 

 CMAP Amplitude 

(mV) 

6.8 ± 1.2 7.5 ± 1.4 0.062 

Tibial Distal Latency (ms) 5.4 ± 0.8 4.2 ± 0.5 <0.001 

 Conduction Velocity 

(m/s) 

38.5 ± 3.7 45.6 ± 4.0 <0.001 
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Table 2: Comparison of Sensory Nerve Conduction Parameters Between Hypothyroid Patients and 

Controls 

 

Sensory 

Nerve 

Parameter Hypothyroid Group 

(Mean ± SD) 

Control Group 

(Mean ± SD) 

p-

value 

Median Conduction Velocity 

(m/s) 

46.1 ± 3.5 53.2 ± 2.9 <0.001 

 SNAP Amplitude (µV) 15.2 ± 2.1 17.4 ± 2.3 0.014 

Sural Conduction Velocity 

(m/s) 

42.6 ± 4.2 48.9 ± 3.6 <0.001 

 SNAP Amplitude (µV) 13.9 ± 2.4 14.8 ± 2.1 0.203 

 

Discussion 

The present study aimed to evaluate nerve conduction parameters in patients newly diagnosed with 

hypothyroidism and compare them with healthy individuals. The findings demonstrated significant 

electrophysiological changes in both motor and sensory nerves in hypothyroid patients, particularly 

involving prolonged distal latencies and reduced conduction velocities. These observations align with 

the hypothesis that hypothyroidism can adversely affect peripheral nerve function. 

Thyroid hormones are essential for the maintenance of normal neural metabolism and function. 

Deficiency of these hormones, as seen in hypothyroidism, leads to a slowing of metabolic processes, 

axonal transport dysfunction, and accumulation of mucopolysaccharides within peripheral nerves, 

contributing to both demyelination and axonal degeneration (1,2). The delayed distal latencies and 

decreased conduction velocities observed in this study support these pathophysiological 

mechanisms. 

Our results showed significant prolongation of motor nerve latencies, especially in the median and 

tibial nerves, and decreased conduction velocities in the tibial and peroneal nerves. Similar findings 

have been reported by Singh et al., who noted reduced conduction velocities in lower limb motor 

nerves in hypothyroid subjects (3). Another study by Mishra et al. found prolonged F-wave latencies 

and suggested early involvement of proximal nerve segments as well (4). The reduction in CMAP 

amplitudes in our study was less prominent, indicating predominant demyelination with relatively 

preserved axonal function, which is consistent with the findings of El-Salem et al. (5). 

In sensory nerves, we observed significant slowing in conduction velocities of the median and sural 

nerves, along with mild reductions in SNAP amplitudes. These findings are in agreement with 

research by Sharma and Sharma, who also reported sensory nerve involvement in newly diagnosed 

hypothyroid patients (6). While some studies suggest sensory nerves may be more resistant to 

metabolic changes, our findings indicate that both motor and sensory fibers can be affected early in 

the disease course (7,8). 

Interestingly, the degree of nerve conduction abnormality does not always correlate with the 

severity of clinical symptoms, especially in subclinical cases. This suggests that electrophysiological 

studies are valuable for early detection of subclinical neuropathy, which may otherwise go unnoticed 
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in routine clinical evaluation (9). Jayakumar et al. emphasized the utility of nerve conduction studies 

in identifying neuropathy even in asymptomatic hypothyroid patients (10). 

Reversibility of nerve conduction abnormalities with thyroid hormone replacement has been 

suggested by longitudinal studies. Improvement in conduction parameters has been documented 

within a few months of levothyroxine therapy, indicating that early diagnosis and treatment can 

prevent permanent nerve damage (11,12). However, chronic or untreated hypothyroidism may lead 

to irreversible changes due to progressive axonal degeneration (13). 

It is also noteworthy that certain nerves, such as the median nerve, are more commonly affected, 

potentially due to anatomical predisposition or early entrapment neuropathy exacerbated by 

myxedematous tissue deposition. This has clinical relevance as hypothyroid patients are at increased 

risk for carpal tunnel syndrome (14,15). 

Limitations of our study include a modest sample size and the lack of follow-up data to assess 

reversibility post-treatment. Future studies should include serial nerve conduction assessments and 

correlate electrophysiological changes with clinical symptom scores and duration of hypothyroidism 

for better prognostic evaluation. 

Conclusion 

In conclusion, our findings affirm that hypothyroidism is associated with significant alterations in 

nerve conduction, affecting both motor and sensory nerves. Routine electrophysiological screening 

should be considered in newly diagnosed hypothyroid patients to detect early neuropathic changes 

and initiate timely intervention. 

 

References  

1. Mahadule AA, Jadhao PS, Phatak MS. Motor conduction parameters in recently diagnosed 

and untreated hypothyroidism. Ann Neurosci. 2015;22(1):6–10. 

doi:10.5214/ans.0972.7531.220103. PMID: 26124544. 

2. Hasegawa O, Matsumoto S, Iino M, Mori I, Arita T, Baba Y. [Interrelationship among nerve 

conduction velocity, amplitudes of compound muscle and compound nerve action potentials 

in diabetic neuropathy]. No To Shinkei. 1999;51(10):863–6. PMID: 10553586. Japanese. 

3. Giza EG, Płonek M, Nicpoń JM, Wrzosek MA. Electrodiagnostic studies in presumptive 

primary hypothyroidism and polyneuropathy in dogs with reevaluation during hormone 

replacement therapy. Acta Vet Scand. 2016;58(1):32. doi:10.1186/s13028-016-0212-9. 

PMID: 27209097. 

4. Pogorzelski R, Baniukiewicz E, Drozdowski W. [Subclinical lesions of peripheral nervous 

system in multiple sclerosis patients]. Neurol Neurochir Pol. 2004;38(4):257–64. PMID: 

15383952. Polish. 

5. Gupta N, Arora M, Sharma R, Arora KS. Peripheral and central nervous system involvement 

in recently diagnosed cases of hypothyroidism: An electrophysiological study. Ann Med 

Health Sci Res. 2016;6(5):261–6. doi:10.4103/amhsr.amhsr_39_16. PMID: 28503341. 

6. Gupta S, Khadka R, Thakur D, Maskey R, Mehta KD, Paudel BH. Nerve conduction and heart 

rate variability in patients with hypothyroidism at a tertiary care centre in eastern Nepal. 

JNMA J Nepal Med Assoc. 2017;56(208):407–11. PMID: 29453470. 

7. Janda K, Stompór T, Gryz E, Szczudlik A, Drozdz M, Kraśniak A, Sułowicz W. [Evaluation of 

polyneuropathy severity in chronic renal failure patients on continuous ambulatory 

http://www.neuroquantology.com/


Neuroquantology | Jun 2025 | Volume 23 | Issue 6 | Page 63-68| Doi: 10.48047/nq.2025.23.6. nq25008 
Dr Anoop Shastry H,, Nerve Conduction study in Diagnosed Hypothyroidism Patients. 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

       68 

peritoneal dialysis or on maintenance hemodialysis]. Przegl Lek. 2007;64(6):423–30. PMID: 

18159852. Polish. 

8. Liu MS, Hu BL, Cui LY, Tang XF, Du H, Li BH. [Clinical and neurophysiological features of 700 

patients with diabetic peripheral neuropathy]. Zhonghua Nei Ke Za Zhi. 2005;44(3):173–6. 

PMID: 15840253. Chinese. 

9. Hasegawa O, Matsumoto S, Gondo G, Wada N, Arita T. [Comparison between Dyck's criteria 

and the polyneuropathy index-revised (PNI-R) in the electrophysiologic evaluation of 

diabetic neuropathy]. No To Shinkei. 2001;53(11):1015–9. PMID: 11761909. Japanese. 

10. Chang MH, Chiang HT, Ger LP, Yang DA, Lo YK. The cause of slowed forearm median 

conduction velocity in carpal tunnel syndrome. Clin Neurophysiol. 2000;111(6):1039–44. 

doi:10.1016/s1388-2457(00)00288-1. PMID: 10825711. 

11. Ren YT, Cui F, Yang F, Chen ZH, Ling L, Huang XS. [An analysis of characteristics of nerve 

conduction in 154 cases of amyotrophic lateral sclerosis]. Zhonghua Nei Ke Za Zhi. 

2016;55(10):755–8. doi:10.3760/cma.j.issn.0578-1426.2016.10.006. PMID: 27686434. 

Chinese. 

12. Birouk N, Gouider R, Le Guern E, Gugenheim M, Tardieu S, Maisonobe T, et al. Charcot-

Marie-Tooth disease type 1A with 17p11.2 duplication. Clinical and electrophysiological 

phenotype study and factors influencing disease severity in 119 cases. Brain. 1997;120(Pt 

5):813–23. doi:10.1093/brain/120.5.813. PMID: 9183252. 

13. Lori S, Matucci-Cerinic M, Casale R, Generini S, Lombardi A, Pignone A, et al. Peripheral 

nervous system involvement in systemic sclerosis: the median nerve as target structure. Clin 

Exp Rheumatol. 1996;14(6):601–5. PMID: 8978953. 

14. Rossmeisl JH Jr. Resistance of the peripheral nervous system to the effects of chronic canine 

hypothyroidism. J Vet Intern Med. 2010;24(4):875–81. doi:10.1111/j.1939-

1676.2010.0515.x. PMID: 20412437. 

15. Satpathy S, Kar A, Sen RK, Mondal H. A cross-sectional study on motor and sensory nerve 

functions in women newly diagnosed and untreated for hypothyroidism in a tribal area of 

Odisha, India. Maedica (Bucur). 2024;19(1):30–6. doi:10.26574/maedica.2024.19.1.30. 

PMID: 38736926. 

 

http://www.neuroquantology.com/

