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ABSTRACT
Background: Hypothyroidism is associated with central and peripheral nervous system disturbances. It affects the CNS due to 
the impairment of the sensory pathways secondary to hormonal imbalances, causing segmental demyelination which affects the 
transmission of impulses along the complex polysynaptic pathways, such as those mediating the blink reflex.
Objective: Evaluation of Blink Reflex for early diagnosis of neurological dysfunction in hypothyroid patients and to study the 
response to treatment. 
Method: Blink Reflex was recorded using RMS EMG EP MK2 machine in 30 overt hypothyroid patients (serum TSH ≥10 mIU/L) 
between 18 – 50 years of age who were followed up after 3 months of treatment.
Result: Early R1 ipsilateral responses and late R2 responses (ipsilateral R2i, contralateral R2c) responses were found to be 
prolonged in patients that tend to decrease following treatment with levothyroxine. Amplitude was found to be increased follow-
ing treatment.
Conclusion: Increased latency of blink reflex indicates impairment predominantly of the sensory pathways. These changes are 
further more altered in untreated patients in the advanced stage of the disease. Hence blink reflex is useful non-invasive tool for 
early detection of cranial neuropathy in newly diagnosed hypothyroid patients and to access their response to treatment.
Key Words: Central Nervous System (CNS), Thyroid Stimulating Hormone (TSH), Blink reflex (BR)
Abbreviation: Recorders and Medicare Systems Electromyograph Evoked Potential Mark MKII (RMS EMG EP MK2)

Corresponding Author:
Sharma G., Professor (Physiology), Pt. B. D. Sharma, PGIMS Rohtak, Haryana, India

Received: 04.01.2017 Revised: 23.01.2017 Accepted: 18.02.2017

INTRODUCTION

Central nervous system (CNS) dysfunction is an important 
consequence of thyroid deficiency. The metabolic and hor-
monal changes in hypothyroidism cause CNS dysfunction.
[1,2] Thyroid hormone is known to influence the synthesis of 
protein and the production of enzyme and myelin.[3] Myelin 
synthesis is an important factor in determining the speed of 
impulse transmission along complex polysynaptic pathway 
such as those mediating the evoked potential and blink re-
flex.[3,4] Blink reflex (BR), has been shown to be an effec-
tive method for revealing subclinical involvement of cranial 
nerves in generalized neuropathies.[5] The electrically elicit-
ed BR is an exteroceptive-nociceptive reflex recorded on the 
orbicularis oculi muscle. It is comprised of three components 
: R1(ipsilateral), R2i (ipsilateral) and R2c (contralateral).[3] 

MATERIAL AND METHODS 

The present study was conducted in the Department of Phys-
iology, Pt.B.D.Sharma PGIMS, Rohtak, Haryana in collabo-
ration with the Department of Endocrinology. The study was 
approved by the ethical committee of PGIMS, Rohtak. This 
study was planned to find out the response to hormone re-
placement therapy and also to find the correlation between 
the thyroid function tests and the blink reflex parameters 
both pre and post treatment which has not been established 
clearly in the older studies. 

Inclusion criteria: Newly diagnosed hypothyroid patients of 
age group 18-50 years were included in the study that ful-
filled the following criteria Overt hypothyroid – Elevated 
TSH ≥ 10mIU/L and decreased free T4 and/or T3. Routine 
relevant biochemical tests were carried out.
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Exclusion criteria: Patients with chronic disorders i.e. 
diabetes mellitus, cerebrovascular diseases, motor neuron 
diseases, parkinsonism, multiple sclerosis, neuromuscular 
disorders, smoking, alcoholism. Patients who had other ill-
nesses or were taking medications which could affect the pe-
ripheral and/or central nervous system were excluded.

Blink reflex recording
Subjects were asked to sit in a relaxed position in a quiet 
room with eyes open. The recording was done simultane-
ously from both sides. Active electrode was placed at infe-
rior orbicularis oculi muscle bilaterally while the reference 
electrode was placed just lateral to the lateral canthus bi-
laterally. Ground electrode was placed on the forehead and 
the supraorbital nerve was stimulated on both sides. Three 
parameters were recorded i.e. R1, R2i (Ipsilateral) and R2c 
(Contralateral). 

Blink Reflex settings: Sweep speed - 10 ms per division, 
sensitivity 200 Ã¬V per division, filter setting 2Hz to 10 
kHz, electrical pulse 100 Ã¬s duration and intensity 15-25 
mA.[6] 

Observation and Results: Statistical analysis was done us-
ing SPSS software. The data was analyzed/described using 
mean and standard deviation. ‘P’ value <0.05 was taken as 
significant. 

Figure 1: Comparison of Blink Reflex Latency Pretreatment 
versus Post-treatment (Right and Left side).

• Blink Reflex latency was decreased following treatment 
with levothyroxine after a period of 3 months. Student’s 
paired t-test was used for the statistical analysis. P-val-
ue was found to be significant (p<0.001) for R1, R2i, 
R2c both on the right as well as left side. (Figure 1)

Figure 2: Comparison of Blink Reflex Amplitude Pretreatment 
vs Post-treatment (Right and Left side).

• Blink Reflex amplitude was increased following treat-
ment with levothyroxine after a period of 3 months. 
Student’s paired t-test was used for the statistical anal-
ysis. P-value was found to be significant (p<0.05) both 
on the right as well as left side. (Figure 2)

• < 0.3 is Mild correlation, 0.3 to 0.5 - Moderate correla-
tion and > 0.5 - Strong correlation.

• Positive correlation -  indicated by + ve values, Nega-
tive correlation – indicated by – ve values 

• There is no significant correlation of pre-treatment 
TSH, T3 and T4 with various blink reflex parameters 
R1, R2i, R2c. (Table 1)

• Post-treatment TSH values also show no significant 
correlation pattern with blink reflex parameters R1, 
R2i, R2c. (Table 1)

DISCUSSION

In the present study there was prolongation of blink reflex 
latencies while decrease in the amplitude in hypothyroid pa-
tients. Our findings coincides with the observation in older 
studies by Nazliel et al  and Yuksel et al.[3,7] Latter similar 
studies have also been proved by Pawar et al, Oflazoglu et 
al and Kakked et al. [5,8,9] Our observation is also co-existent 
with these findings. In the present study we have also incor-
porated the treatment part to study and relate the changes 
in the blink reflex latencies and amplitude following the 
hormone replacement therapy which has not been studied 
previously. There was a decrease in the blink reflex laten-
cies while the amplitude showed improvement after a follow 
up period of 3 months with levothyroxine. According to the 
present study there was no correlation between R1, R2i, R2c 
latencies and amplitude with serum thyroid hormone levels. 

 Neurological dysfunction associated with disorder of the 
thyroid gland is the result of hormonal imbalance and is 
related to the immune mechanism associated with thyroid 
diseases.[2,10,11] The thyroid hormone affects the central and 
peripheral nervous system via its role in gene expression, 
myelin production, its effects on the neurotransmitter system 
and axonal transportation.[4,12] In hypothyroidism the meta-
bolic alteration caused by hormonal imbalance affects the 
Schwann cell, inducing a segmental demyelination. Primary 
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axonal degeneration has also been proved in hypothyroid-
ism electrophysiologically. Initially only functional loss is 
seen in nerve, but later structural alteration may occurs as 
the disease progresses.[13] Low body temperature, diminished 
myelin production and alteration in cerebral metabolism dur-
ing acute hypothyroidism may be the cause for blink reflex 
alteration in hypothyroid patients.[5] 

CONCLUSION

The present study was done to evaluate the efficacy of BR 
for early diagnosis of subclinical cranial neuropathy in hy-
pothyroid patients and to study the response to hormonal 
replacement therapy. The electrophysiological studies of 
blink reflex might be useful in revealing the subclinical ab-
normality of cranial nerves, caused mainly due to the hor-
monal and metabolic changes occurring early in the disease 
course. [9] Thus blink reflex is a useful non-invasive tool for 
early detection of clinically silent cranial nerve involvement 
in hypothyroid patients with or without polyneuropathy. [5] 
The severity of CNS dysfunction in hypothyroidism depends 
upon degree and the duration of hormonal deficiency. Hence 
electrophysiological and clinical improvement is seen in 
such patients after hormone replacement therapy. [12] 
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Table I: Pearson Correlation Coefficient of pretreatment thyroid hormone levels with baseline and follow up 
blink reflex latency and amplitude in both eyes

Pre-treatment Pearson Correlations of thyroid hormones with baseline blink reflex parameters

Rt R1 Rt R2i Rt R2c Rt Amp Lt R1 Lt R2i Lt R2c Lt Amp

TSH -0.178 0.005 0.091 0.081 0.003 -0.046 0.021 -0.170

T3 0.021 -0.050 -0.202 -0.101 -0.132 -0.185 -0.102 -0.153

T4 0.016 0.043 -0.160 -0.021 -0.350 -0.246 -0.030 0.161

Post treatment Pearson’s correlation of TSH with follow up blink reflex parameters

Rt R1 Rt R2i Rt R2c Rt Amp Lt R1 Lt R2i Lt R2c Lt Amp

TSH -0.136 0.163 -0.445 -0.054 0.117 -0.035 -0.004 -0.178


