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Effect of foot reflexology on an infant with sensorineural hearing loss: A case report

Reflexology on an infant with SNHL
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Abstract

BACKGROUND

Our study contributes to the further understanding of the mechanism of foot
reflexology. Foot reflexology has been reported to affect hearing recovery, but no
physiological evidence has been provided. This lack of evidence hampers the

acceptance of the technique in clinical practice.

CASE SUMMARY

A girl was taken to North Sichuan Medical University Affiliated Hospital for a hearing
screen by her parents. Her parents reported that her hearing level was the same as
when she was born. The girl was diagnosed with sensorineural hearing loss by a doctor
in the otolaryngology department. After we introduced the foot reflexology project, the
parents agreed to participate in the experiment. After 6 months of foot reflexology

treatment, the hearing threshold of the girl recovered to a normal level, below 30 dB.

CONCLUSION
Foot reflexology should be encouraged in clinical practice and for families of infants

with sensorineural hearing loss.
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Core Tip: Foot reflexology has been found to aid the recovery of hearing ability in
infants with sensorineural hearing loss (SNHLhPrevious studies have shown that foot
reflexology can affect fatigue, sleep, and pain. To our knowledge, this study is the first
to report that foot reflexology can improve the hearing ability of infants with SNHL and
provide physiological evidence of how foot reflexology affects hearing ability through

analysis of functional connectivity of the brain.

INTRODUCTION

Previous studies have established the benefits of reflexology in many diseases, such as
relieving anxiety in patients who underwent coronary artery bypass surgery (CABS)!!l
and improving auditoryd)rocessingm. However, the physiological mechanism of foot
reflexology is unclear. In the present study, we aimed to investigate the neural
substrates of foot reflexology in an infant with sensorineural hearing loss (SNHL).
Specifically, alterations in the brain connectivity of audit(ﬁ/ and language areas
induced by foot reflexology were detected by covariance analysis of resting-state
functional magnetic resonance imaging (fMRI) data.
Compared with covariance analysis, traditional task-induced analysis may detect only a
subset of a specific neural system and may underestimate the size and number of areas
involved in task perErmance[HI. In the present study, we employed resting-state MRI
covariance analysis. By calculating the covariance of each voxel in reference to the time

course of a selected brain region, it is possible to detect the neurons connected to the

selected region.




Links between foot reflex areas and brain areas have been established[3l.
Wattanaruangkowit et all’l used fMRI to examine the effect ofnfoot reflexology on
smoking cessation. They observed changes in brain regions correlated with foot
stimulation, especially the precentral gyrus of the frontal lobe and the postcentral gyrus
of the parietal lobe.

Previous studies have shown that the effects of behavioural treatment on individual
subjects can be assessed by fMRII®Sl. For instance, the study by Zhao et al (2019)
assessed the effects of transcutaneous auricular vagus nerve stimulation in treating
poststroke insomnia. In this study, our experimental design was based on the paradigm
of fMRI case studies.

The language network involves two pathways: the dorsal pathway and the ventral
pathwayl’l. The two pathways involve different hubs, such as the frontal cortex,
temporal cortex, and occipital cortex. The potential therapeutic effects of foot
stimulation on patients with SNHL are hypothesized to cause changes in the language

network, such as the frontal cortex and temporal cortex.

CASE PRESENTATION

Chief complaints

The patient’s hearing threshold was abnormal.

History of present illness

The girl did not pass the hearing screen test at birth.

History of past illness

3 months

Personal and family history

Family members did not suffer hearing loss.




Physical examination

Pure tone audiometry and auditory brainstem response (ABR) test

Laboratory examinations

no

Imaging examinations

fMRI exam

FINAL DIAGNOSIS

Sensorineural hearing loss

TREATMENT
Foot reflexology treatment. The girl received 30 minutes of foot stimulation each week
day, with pressure applied to the left and right halluxes by the same reflexologist. The

girl underwent 24 wk of foot stimulation in total.

OUTCOME AND FOLLOW-UP

The patient’s hearing threshold recovered to a normal level. Now, the girl can speak as

well as her peers.

DISCUSSION

This study aimed to assess the effects of foot reflexology on an infant with SNHL
using resting-state fMRI (rs-fMRI). rs-fMRI is safe and reliable for predicting cognitive
phenotypes and measuring foot reflexology responsesl®l. Compared with, _the control
group, the treated infant exhibited increased regional homogeneity (ReHo) values in the
superior frontal gyrus, inferior frontal gyrus, and right middle temporal cortex.
The inferior frontal gyrus is a major node of the language network. The connection

between the inferior frontal gyrus and the temporal cortex supports speech




perception(!?l. A repetitive transcranial magnetic stimulation study!'2l revealed that
poststroke aphasia accompanied by left activation of the inferior frontal gyrus is
associated with improved language recovery. Applying these results to the present
study, increased ReHo in the inferior frontal gyrus indicated improvement in speech
perception in the treated infant. This improvement can be attributed to the foot
reflexology treatment.
The superior frontal gyrus is a part of the left frontal cortex, which participates in
language processing. A study revealed that increased activity in the left frontal cortex is
related to speech intelligibility and complex phoneme analysisl’3l. In addition, the
frontal aslant tract (FAT) connects the superior frontal gyrus with the inferior frontal
gyrus, including the Broca area. The FAT is associated with language function.['¥! In the
present study, the increased ReHo in the superior frontal gyrus after foot reflexology
treatment may indicate an improvement in speech processing. The increased ReHo in
the right middle temporal cortex may be involved in the improvement in speech
prosody. i
However, in the present study, we also found decreased ReHo in the left inferior
temporaégyrus and the right supplementary motor cortex compared to that in the
control group. The left inferior temporal gyrus and the right supplementary motor
cortex are important brain regions, and the connection between them is involved in
language production.l’l In this study, the subject was young enough that she did not
produce language. Therefore, for this infant, the ReHo values of the left inferior
temporal gyrus and the right supplementary motor cortex were decreased. In the
control group, the left inferior temporal gyrus and the right supplementary motor
cortex may have been involved in visual function. Thus, the ReHo values of the left
inferior temporal gyrus and the right supplementary motor cortex were increased. Our
study confirmed the hypothesis of visual cross-modal reorganization of the brain['5l. A
prospective randomized controlled trial comparing foot reflexology with a sham
intervention in infants with SNHL is suggested because of the limitations of this case

study.




CONCLUSION

This study showed how foot reflexology affects infants with SNHL. The activation
of hubs in the language brain network, such as the superior frontal gyrus, inferior
frontal gyrus, and right middle temporal cortex, was enhanced by foot treatment. This
finding suggested that foot stimulation can facilitateaimprovements in prosody
processing, analysis of phonemes, and speech processing. To our knowledge, this is the
first report to provide physiological evidence on the impact of foot treatment in infants

with SNHL.
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