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Abstract: 
From 1999 to 2010, opioid related deaths in the United states quadrupled.1 Despite the efficacy of the 
current gold-standard of care for opioid use disorder (OUD) including psychosocial interventions and 
medication-assisted therapy (MAT), a subset of patients remain treatment-resistant and thus at high risk 
for overdose.2 A potential augmentation strategy includes the use of non-invasive brain stimulation 
(NIBS), such as transcranial magnetic stimulation (TMS), transcranial direct current stimulation (tDCS), 
and auricular vagus nerve stimulation (aVNS). NIBS may have therapeutic potential by directly or 
indirectly modulating the neurocircuitry underpinning opioid use disorder. In this study, we reviewed 
the available literature of NIBS techniques in the context of OUD. The BRIDGE device, a commercially 
available device for percutaneous aVNS, has been tested to ameliorate opioid withdrawal and assist 
with detoxification.2,3 An open-label, uncontrolled, retrospective study demonstrated a significant 
reduction in clinical opioid withdrawal scale (COWS) score of 62.7% after 20 minutes, 84.6% after 60 
minutes, and 97.1% after 5 days, with 88.8% of patients successful transitioning to MAT.3 In the context 
of maintenance treatment for OUD, there is no current research on the safety or efficacy of NIBS. 
However, the use of tDCS in patients with similar substance abuse disorders, particularly tobacco use 
disorder, have shown significantly reduce relapsed rates.4 The use of NIBS seems also appears promising 
as an analgesic, thus reducing exposure to opioids and potentially the risk of developing OUD. Both TMS 
and tDCS have been shown to lower craving although in small sample sizes.5 Furthermore, the use of 
TMS as an analgesic has been demonstrated in a post-operative setting.6 Overall, the preliminary 
evidence for NIBS in the treatment of OUD appears promising. However, given the methodological 
limitations of the published studies, additional research should be conducted in appropriate clinical 
populations, larger sample sizes, and with sham control. 
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