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DESCRIPTION
In the province of alternative medicine, scalp acupuncture has
accumulate  attention  as  a  potential  therapeutic  approach  for
chronic pain and its associated comorbidities. Despite its
historical roots in traditional Chinese medicine, its efficacy and
underlying mechanisms have gained traction in modern
scientific    exploration. Potential   avenue    lies   in    the identi-
fication   of  optimal  scalp  acupuncture  targets  based  on   the
functional and anatomical connectivity of critical deep brain
structures. This article delves into the significance of such
connections and explores their implications for targeting chronic
pain and comorbid disorders effectively. Chronic pain represents
a multifaceted challenge, often intertwined with various
comorbid conditions such as anxiety, depression, and sleep
disturbances.Traditional treatments, including pharmacotherapy
and physical therapy, offer relief to some

associated symptoms. In this context, scalp acupunchure emerges
as a non-pharmacological  intervention  that  holds  the potential
in modulating neural circuits implicated in pain  procesing   and
associated comorbidities.

Understanding the neural substrates of chronic pain and
comorbid disorders is essential for refining scalp acupuncture
approaches. Recent advancements in neuroimaging techniques,
such as functional magnetic resonance imaging (fMRI) and
diffusion tensor imaging (DTI), have provided insights into the
functional and structural connectivity of deep brain regions
involved in pain modulation. By mapping out these intricate
networks, researchers can identify potential scalp acupuncture
targets that exert modulatory effects on aberrant neural pathways
implicated in chronic pain and comorbid conditions. Functional
connectivity analyses reveal coherent patterns of neural activity
among different brain regions, shedding light on their
functional relationships. For instance, the default mode network
(DMN), implicated in self-referential processing and
introspection, exhibits altered connectivity patterns in
individuals with chronic pain and comorbid psychiatric

disorders. By targeting key nodes within the DMN through scalp
acupuncture, it may be possible to restore normal functional
connectivity and alleviate symptoms associated with chronic pain
and comorbidities.

Anatomical connectivity, on the other hand, focuses on the
structural pathways linking different brain regions. White matter
tracts, such as the corpus callosum and the cingulum bundle,
play a essential role in facilitating communication between
cortical and subcortical structures involved in pain processing.
Disruptions in these structural connections have been observed
in chronic pain conditions, highlighting their potential as targets
for scalp acupuncture interventions aimed at restoring normal
connectivity and alleviating symptoms. One deep brain structure
that has garnered significant attention in the context of chronic
pain modulation is the Periaqueductal Gray (PAG). As a key node
in the descending pain modulatory system, the PAG exerts
inhibitory control over nociceptive signals through its
connections with the Rostral Ventromedial Medulla (RVM)  and
the spinal dorsal horn. By modulating PAG activity through
scalp acupuncture, it may be possible to enhance descending
pain inhibition and alleviate chronic pain symptoms. Another
target of interest is the Anterior Cingulate Cortex (ACC), which
plays a pivotal role in pain perception and emotional processing.
Altered ACC connectivity has been implicated in chronic pain
conditions, contributing to pain-related affective disturbances
such as anxiety and depression. Scalp acupuncture targeting the
ACC may help normalize its connectivity patterns and alleviate
both pain and comorbid emotional symptoms.

Moreover, the insula, a brain region involved in interoception
and pain processing, exhibits altered connectivity in chronic
pain states. By targeting the insula through scalp acupuncture, it
may be possible to modulate visceral pain perception and
alleviate symptoms associated with gastrointestinal disorders
commonly comorbid with chronic pain. In addition to targeting
specific brain regions, scalp acupuncture may also modulate
broader neural networks implicated in chronic pain and
comorbid   conditions. For   instance,   the  Central  Autonomic
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 extent   but   may    fall 
short   in    addressing   the   complexity  of  chronic pain and its



Network   (CAN),   involved   in  autonomic  regulation, exhibits
dysregulation in individuals with chronic pain, contributing to
symptoms such as cardiovascular abnormalities and
gastrointestinal dysfunction. By modulating CAN activity
through scalp acupuncture, it may be possible to restore
autonomic balance and alleviate associated symptoms.

In conclusion, the identification of potential scalp acupuncture
targets for chronic pain and comorbid disorders based on the
functional and anatomical connectivity of critical deep brain

structures    represents   a   potential   avenue   for   personalized
treatment approaches. By leveraging neuroimaging techniques to
map out aberrant neural circuits and targeting specific nodes
within these networks through scalp acupuncture, it may be
possible to modulate pain processing and alleviate associated
symptoms effectively. However, further research is warranted to
elucidate the underlying mechanisms and optimize treatment
protocols for enhanced therapeutic outcomes in individuals
with chronic pain and comorbidities.
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