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Review on Neural Interaction between Respiratory Centers and Neck-Shoulder Pain Pathways:
Integration of Central and Peripheral Mechanisms

Zhidong Shen!, Junjie Liu®*
('Shenyang Medical College , Shenyang, Liaoning, *Harbin sport university, Harbin, Heilongjiang)

Abstract: Chronic neck-shoulder pain is a clinically prevalent and recurrent chronic pain syndrome, often accompanied by respiratory
dysfunction. The persistence of this pain is closely associated with the disordered interaction between the respiratory-pain center and
the peripheral nervous system, as well as bio-psychological factors. This review focuses on the central-peripheral neural interaction
mechanism between respiratory centers and neck-shoulder pain pathways. Studies have shown that in patients with neck-shoulder pain,
central structures such as the pre-Botzinger Complex (pre-BotC), rostral ventromedial medulla (RVM), and anterior cingulate cortex
(ACC) work in synergy with the neck-shoulder pain conduction pathways and the autonomic nervous system to maintain the stability
of respiratory rhythm and the balance of pain regulation. When neck-shoulder pain occurs, this neural interaction system exhibits
functional disorders, specifically manifested as a shift to thoracic-dominant breathing, excessive activation of accessory respiratory
muscles, and autonomic nervous system imbalance. Hypocapnia causes vasoconstriction and ischemia in neck muscles, while
respiratory muscle fatigue induces postural compensation, thereby forming a "respiratory disorder-pain exacerbation" pathological
cycle. Psychological factors such as anxiety further amplify this interactive abnormality through the limbic system. Some patients also
experience remodeling of brain structure and function, and pain memory is formed through neurotransmitter remodeling mechanisms,
which affects respiratory-pain-related neural circuits via pain anticipation and emotional stress. In the future, research should focus on
deciphering the specific neural circuits involved in this interaction, establishing a "respiration-pain-psychology" multi-dimensional
assessment model, and developing personalized respiratory intervention programs based on multimodal neural assessments to provide

support for the precise prevention and treatment of chronic neck-shoulder pain.

Keywords: Respiratory center; Neck-shoulder pain; Central mechanism; Peripheral mechanism; Pain modulation
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