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Saccades as central neurological
biomarkers of Chiropractic

adjustments: A research narrative on joint
afferentation and brain-based outcomes

David Traster

Narrative: The spine is not simply a stack of bones, it is an antenna for the nervous system. Saccades transform
intention into motion faster than conscious awareness can follow. They are influenced by every major region that
processes sensory input and coordinates movement. This makes them powerful tools for detecting central
changes triggered by chiropractic adjustments.

When a spinal segment is realigned and joint afferentation improves, the nervous system samples the world
differently. Eye movements reveal this change in real time. When Chiropractic clinicians examine saccades, they are
not diagnosing eye disease; they are observing the nervous system solving a motor problem at high speed.

Indexing terms: Chiropractic; adjustment; saccades; autonomic regulation; joint afferentation; brain-based
outcomes.

Introduction

hiropractic care has long recognised that spinal manipulation influences

far more than local joint mechanics. The spine is not simply a stack of

bones. It is an antenna for the nervous system. ... We do not glide
through reality. We leap
Every adjustment activates a flow of proprioceptive information from through it, one saccade

P s . . atatime ...’
mechanoreceptors in joint capsules and paraspinal tissues toward the central

nervous system. This input shapes postural control, autonomic regulation,
and higher-order processing. In recent decades, neuroscience has begun to
reveal the depth of this connection.

Joint afferentation alters activity within the cerebellum, brainstem, and
cortical integrative networks that govern attention, balance, and
coordinated movement.
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If this is true, then the effects of a Chiropractic adjustment should be
measurable in the brain itself. The challenge has been identifying reliable and
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objective indicators of central change. One such candidate exists in the most rapidly executed
motor system in the human body: the saccadic system. Rapid eye movements are exquisitely
sensitive to cerebellar calibration, frontal executive control, and brainstem burst precision. They
respond immediately to changes in sensory prediction and proprioceptive feedback. This makes
them a compelling biomarker of central neurological shifts that occur during chiropractic
adjustments.

This article explores the physiology of saccades, why they reveal central nervous system
performance, and how they offer a future pathway for precision assessment of Chiropractic
outcomes, highlighting how what began as simple bedside eye-movement testing by
Chiropractors has evolved into advanced video-oculography and eye tracking technologies
capable of quantifying the neurological consequences of Chiropractic adjustments.
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The neurological significance of Saccades

Saccades are not ordinary movements. They are rapid ballistic shifts of gaze that reposition the
fovea toward targets of visual interest. Vision provides high-resolution detail only at this central
retinal region, while the rest of the visual field remains a coarse approximation. Saccades
therefore serve as the brain’s sampling mechanism, with each movement deciding what matters
and each fixation extracting meaning. To generate a single saccade, a complex neural network
must select a target, inhibit distractions, calculate distance, execute the movement with
extraordinary velocity, and correct any residual error.

This process engages the frontal and parietal lobes for decision and attention, the superior
colliculus for target mapping, the basal ganglia for movement gating, the cerebellum for timing
and calibration, the brainstem saccadic pulse generator for final execution, and the vestibular and
proprioceptive systems to maintain spatial reference. When Chiropractic clinicians examine
saccades, they are not diagnosing eye disease; they are observing the nervous system solving a
motor problem at high speed.

Why joint manipulation influences Saccades

Spinal manipulation is a sensory event. Mechanical activation of joint receptors produces high-
frequency afferent bombardment into dorsal horn neurons which then influence spinocerebellar,
vestibular, and reticulospinal pathways. Cervical adjustments in particular project heavily to the
vestibular nuclei and cerebellum, two regions that govern saccadic timing and accuracy.

When spinal segments are dysfunctional, afferent input may become distorted. This altered
feedback can degrade postural reflexes, perceptual stability, and the calibration of eye
movements. A precisely delivered adjustment restores sensory clarity, re-engaging adaptive
plasticity in central networks. Because saccades rely on predictive modelling based on
proprioception and vestibular signals, they change almost instantly when the quality of afferent
input improves.

A shift in saccadic velocity, trajectory, latency, or fixation stability following adjustment is not
merely ocular change. It reflects altered communication across neural circuits that integrate the
spine, balance, and vision.

Saccades as biomarkers of Central Performance

Saccades serve as powerful biomarkers of central nervous system performance because they
meet the essential criteria of sensitivity, specificity, measurability, and direct relevance to
neurological function. Their characteristics reveal multiple layers of brain control:

» latency reflects cortical planning

» peak velocity reflects brainstem execution

» gain accuracy reflects cerebellar precision

» trajectory stability reflects the integrity of network coordination, and
» distractibility or suppression errors reflect cognitive control.

Small deviations in any of these parameters can be traced to precise neuroanatomical
substrates, providing a level of diagnostic specificity that is rare in clinical neurology. Chiropractic
care does not seek to treat eye movements themselves. Rather, it influences the neural pathways
and integrative networks that generate and control those movements, making saccades a
meaningful window into the brain’s response to spinal manipulation.




Measurement techniques and clinical relevance

visual target
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Observation at the bedside allows clinicians to evaluate real-time patterns of intent and
control. Video-oculography enhances this by quantifying the details invisible to the naked eye.
Both methods are useful because they reveal different aspects of neurological function:

» Head-fixed conditions isolate oculomotor pathways
» Head-free conditions reveal vestibular and proprioceptive integration.

Together these testing strategies create a multi-layered view of how the brain coordinates
vision and posture. This makes saccadic assessment especially relevant in populations commonly
treated in chiropractic practice: patients with dizziness, concussion, neck pain, movement
disorders, and dysautonomia.
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The future of precision Neuro-Chiropractic care

We are entering a new era in which subjective improvement is no longer sufficient; modern
neuroscience requires objective evidence of functional change. Saccadic metrics provide a direct
and measurable window into the central neurological effects of chiropractic adjustments.

Pre- and post-adjustment analysis can reveal restoration of cerebellar calibration, faster
initiation of movement and attention, improved accuracy with fewer corrective saccades, and
enhanced fixation stability that indicates reduced noise within neural signalling pathways.

These measurable changes demonstrate that a Chiropractic adjustment does more than alter
joint mechanics; it influences prediction, control, and perceptual processing in the brain itself. As
Chiropractic continues to integrate with the broader neuroscientific community, saccades offer a
vital bridge between long-standing clinical observation and contemporary brain-based
assessment. They give objective language to what the profession has always recognised:
structural input alters functional output, and the spine directly affects the brain, not abstractly or
metaphorically, but through demonstrable neural mechanisms.

Conclusion

Saccades transform intention into motion faster than conscious awareness can follow. They are
influenced by every major region that processes sensory input and coordinates movement. This
makes them powerful tools for detecting central changes triggered by chiropractic adjustments.
When a spinal segment is realigned and joint afferentation improves, the nervous system samples
the world differently. Eye movements reveal this change in real time.

Chiropractic adjustments can be evaluated not only through symptom relief, but through
measurable improvements in the neurological choreography that underlies perception and
action. Saccades provide a scientifically grounded biomarker that advances Chiropractic into a
future defined by objective outcomes, brain-based mechanisms, and precision neuromodulation.
We do not glide through reality. We leap through it. Each leap a reflection of neural integration.
Each leap a signal of healing.

One adjustment at a time. One saccade at a time.
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