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Editorial on the Research Topic
Advances in chronic pain treatment

Introduction

Chronic pain is a multifaceted condition that affects millions globally (1), often
persisting beyond 3 months and significantly impairing individuals’ quality of life (2). In
recent decades, significant advances have been made in understanding the pathophysiology
of chronic pain, laying the groundwork for the development of new therapies and
therapeutic approaches. This progress has been largely driven by advances in neuroscience,
providing a deeper understanding of how the brain and central nervous system process
pain (3). The development of neuroimaging techniques has allowed scientists to observe
directly the alterations in brain activity associated with chronic pain, identifying abnormal
patterns of neural activation and desynchronization that perpetuate pain perception (4, 5).

This growing understanding of chronic pain has led to the integration of multiple
disciplines in its approach, from medicine and psychology to biotechnology and
engineering (6). This multidisciplinary approach is crucial for addressing the complexity of
this condition, enabling the development of strategies that not only focus on relieving pain
but also address its underlying causes, thus optimizing long-term outcomes for patients (7).

Neurophysiological mechanisms and risk factors

Understanding the neurophysiological mechanisms underlying chronic pain remains
a priority within the field. Pinilla-Fernandez et al. explore the neurobiological
underpinnings of chronic neuropathic pain using advanced neuroimaging techniques.
Where they quantified the difference in brain metabolite concentrations in whiplash-
associated disorders (WAD) within the anterior cingulate and dorsolateral prefrontal
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cortex, and identified key metabolites associated with chronic
neuropathic pain components during chronic WAD.

Additionally, Diao et al. employ a genetic approach to
investigate modifiable risk factors in the development and
Through a Mendelian
randomization study, they highlight the causal relationships

progression of knee osteoarthritis.

between these risk factors and the disease, underscoring the
importance of addressing modifiable elements in both preventive
and therapeutic strategies. Together, these studies reinforce the
need for a multifaceted approach to managing chronic pain,
integrating neurophysiological insights with a focus on modifiable
risk factors to optimize patient outcomes.

Neuromodulation and pain
management

One of the central themes in recent advances in chronic pain
treatment is the role of neuromodulation in managing chronic pain
conditions. Chang et al. provide a comprehensive review of the
effectiveness of transcranial alternating current stimulation (tACS)
in managing chronic pain. While results vary across different
studies, this review highlights the potential of tACS as a non-
invasive neuromodulatory tool, particularly for conditions resistant
to conventional therapies. Moreover, Escobar-Sanchez et al. explore
the long-term effects of high-frequency stimulation (HFS) on
pain and sensitivity in healthy subjects. Their study illustrates
significant bilateral changes in mechanical and thermal sensitivity
after HFS, particularly in cold sensitivity, which persisted long after
the stimulation ended. These findings suggest that demographic
characteristics, such as age and gender, may influence the efficacy of
neuromodulatory interventions. As research continues to explore
pain mechanisms, these insights will be crucial for developing more
targeted and effective therapies.

Other innovative therapies and
technology integration

The exploration of innovative therapies and technologies
remains a critical focus in the current scientific landscape. Li
et al. review the latest developments in biomimetic nanotechnology
for drug delivery, particularly emphasizing its application in
treating rheumatoid arthritis. They highlight the potential of
biomimetic nano-systems to revolutionize the treatment of chronic
inflammatory conditions by enhancing the precision and efficiency
of drug delivery. This approach could significantly improve the
management of diseases like rheumatoid arthritis, where targeted
drug delivery is essential to improve therapeutic efficacy, minimize
systemic side effects, and thus optimize patient outcomes.

Additionally, Doménech-Garcia et al. investigate the complex
interplay between placebo and nocebo effects in invasive
treatments, such as percutaneous needle electrolysis and dry
needling, for patients with patellar tendinopathy. Their research
sheds light on the intricate psychological factors involved in chronic
pain management, demonstrating how patient expectations can
profoundly influence treatment outcomes.
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Personalized therapeutic approaches

The importance of personalized approaches in treating
chronic pain is another significant theme within recent research.
Escobar-Sanchez et al. highlight how different stimulation
modalities can lead to variable changes in pain perception and
sensitivity, emphasizing the necessity of tailoring pain management
strategies to the specific characteristics of each patient. Similarly,
Sreckovic et al. explore the role of peripheral nerve blocks
in managing chronic post-surgical pain (CPSP) after knee
arthroplasty. Their findings suggest that nerve blocks, such as
the adductor canal block and interspace between the popliteal
artery and capsule of the posterior knee block, significantly reduce
opioid consumption and the incidence of CPSP, demonstrating
that personalized regional analgesia can effectively improve
postoperative outcomes and reduce long-term pain.

On the other hand, Del Piccolo et al. introduce the INTEGRO
protocol, an innovative integrated psychotherapeutic intervention
designed for fibromyalgia (FM) management. This protocol
combines Cognitive Behavioral Therapy, Acceptance and
Commitment Therapy, and somatic experiential techniques to
address the complex, multifaceted nature of FM. Through a
personalized approach that includes psychoeducation, emotion
INTEGRO

reducing

regulation, and self-efficacy enhancement, the

protocol has demonstrated its effectiveness in
FM-related pain and improving the health-related quality
of life in patients. Moreover, La Touche et al. introduce
the BioPMovQ, a novel instrument designed to assess the
relationship between pain and movement from a biobehavioral
perspective. These studies collectively highlight the critical need
for personalized therapeutic approaches in chronic pain treatment,
emphasizing the role of individualized strategies in optimizing

patient outcomes.

Integrating clinical theory and practice

In addition to personalized treatments, it is also relevant
to highlight the integration of theoretical knowledge into
clinical practice advances. Zhai et al. revisit and refine the
theory of trigger points and their role in musculoskeletal
pain, offering a comprehensive review that emphasizes the
importance of understanding muscle pain patterns in clinical
practice considering biomechanics, kinesiology and compensatory
mechanisms. Their work advocates for a more nuanced application
of trigger point theory in clinical settings, emphasizing that
a deeper grasp of these mechanisms can lead to improved
patient outcomes.

Conclusion

The articles featured in this analysis collectively advance our
understanding of chronic pain and its management. By integrating
neuromodulation, personalized therapies, theoretical insights, and
innovative technologies, these studies offer a comprehensive
overview of the current landscape in chronic pain treatment.
The findings presented here not only deepen our understanding

frontiersin.org


https://doi.org/10.3389/fmed.2024.1496449
https://doi.org/10.3389/FMED.2024.1405188
https://doi.org/10.3389/fneur.2023.1323520
https://doi.org/10.3389/fmed.2023.1337711
https://doi.org/10.3389/fmed.2024.1385123
https://doi.org/10.3389/fmed.2024.1381515
https://doi.org/10.3389/fmed.2023.1337711
https://doi.org/10.3389/fmed.2023.1335405
https://doi.org/10.3389/fmed.2024.1408693
https://doi.org/10.3389/fmed.2024.1358829
https://doi.org/10.3389/fmed.2024.1433070
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Ferrer-Peha et al.

of chronic pain but also pave the way for future research and
clinical applications that could significantly enhance patient care
and outcomes.
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