DIJMSR Received:19-3-2025 Accepted:5-4-2025

Balance Impairment in Patients  with
Cervicogenic Headache: A Narrative Review

Mohamed Mahmoud Elshibly’’, Ashraf A Darwesh?Ebtesam Mohamed

Fahmy®, Mohammed A. Sarhan* Hossam Mohammed Alsaid®.

1'2'5Department of Physical Therapy for Neurology & Neurosurgery, Faculty of Physical Therapy, Cairo
University, Egypt.

3Department of Neurology, Faculty of Medicine, Cairo University, Egypt

4Department of Orthopedic Physical Therapy, Suez Canal University, Egypt.

Abstract:

Background: A cervicogenic headache (CGH) presents as unilateral pain that starts in the neck and is
referred from bony structures or soft tissues of the neck. In patients with cervicogenic headache,
balance alterations may be associated with peripheral mechanisms, specifically altered neck
proprioceptive afferents stemming from a high density of mechanoreceptors that connect centrally and
reflexively to the visual, vestibular, and central nervous systems.

Purpose: This review was conducted to through light on balance impairment in patients with
cervicogenic headache.

Methods: A comprehensive search of Science Direct, PubMed, and Google Scholar was conducted
using keywords such as cervicogenic headache, postural control and sensorimotor control. Articles
published from January 2017 to the date of launch were included, search for literature was limited to
English language. oral presentations, conference papers, unpublished articles, and abstracts from
smaller scientific investigations were excluded.

Conclusions: Balance impairment is associated with cervicogenic headache due to altered cervical
proprioception and sensorimotor dysfunction, according to the reviewed literature. People with these
deficits may have balance issues and fall more often. This emphasizes the importance of postural
assessments and targeted rehabilitation strategies like proprioceptive training and vestibular
rehabilitation for patients with cervicogenic headache.
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Introduction:

A cervicogenic headache (CGH) is characterized by one-sided pain originating in the neck, which is referred from
the bony structures or soft tissues of the cervical region. A prevalent chronic and frequent headache typically
initiates following neck movement. A diminished range of motion (ROM) of the neck typically accompanies this
condition. CGH is exacerbated by prolonged or atypical cervical spine movement,

Forty seven percent of people in the world suffer from headaches. Cervicogenic headaches make up 15 to 20
percent of all headaches and affect women four times more than men® Chronic, one-sided neck pain in CGH
patients that spread to the occipital and parietotemporal areas is caused by the confluence of the upper three
cervical spinal nerves with the trigeminal nerve in the trigeminocervical nucleus®.

Balance control is essential for maintaining postural stability and engaging in safe mobility tasks. It is described as
the capacity to keep the body's center of gravity within bases of support with the least horizontal postural sway*.
Reduction in postural stability observed in individuals suffering from cervicogenic headache can be anticipated, as
it arises from modified proprioceptive input originating from the cervical spine. Furthermore, changes in the
structure and function of the neck muscles associated with cervicogenic headache can influence proprioceptive
discharge, leading to disruptions in sensorimotor control®.

Pathophysiology of Cervical Headache:

The pain linked to CGH is conveyed via the trigeminocervical nucleus. This anatomical connection connects the
cervical spine to the head, facilitating the transfer of pain impulses from the neck to the head. The merging of
sensgry impulses from the upper three cervical nerve roots may result in misperception of neck pain as headache
pain®.
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The C2-3 and C3-C4 zygapophyseal joints are the most common cause of cervicogenic headaches, accounting for
about 70% of all cases. Long-term, bad poses cause these structures to wear out too quickly, which leads to
arthritic changes in the joints. This affects the nerves in the upper neck, so pain in the head or face is thought to be
pain in the neck®.

Previous research has suggested various potential mechanisms for CGH. One theory claimed that pain signals
ascend via the ipsilateral spinocervicothalamic tract, thereby stimulating the trigeminal cervical complex. There is
a possibility that kinesthetic impairment in the lower cervical spine causes increased activity in the upper cervical
spine, which in turn causes overstimulation of the trigeminal complex. This indicates that the lower cervical
sinuvertebral nerves may be linked to cervicogenic headaches’.

The branch of the sinuvertebral nerve may extend up to three segments below its origin, enabling nociception from
the lower cervical segment to affect the higher cervical level, perhaps leading to cervicogenic headache®.

Balance Control: mechanism and importance

Balance control is a complex process that requires the integration of various systems to sustain stability and
balance®. It refers to the capacity to sustain the body's center of gravity while minimizing horizontal postural sway.
Increased sway typically indicates an issue within the neuromuscular system, leading to impaired balance and a
heightened risk of falls™.

Balance control relies on three interdependent subsystems: the osteoarticular (bones and joints), neuromuscular
(muscles and nerves), and sensory systems (sight, proprioception, and vestibular input. regarding afferent signals
from those three systems, people adjust their balance through feedback and feedforward mechanisms when their
body position or base of support changes.

Role of the visual, vestibular, and somatosensory systems:

Vision provides the brain with spatial and environmental information to assess visual stimuli for color, linear
outlines, edges, and motion, allowing it to understand the environment and adjust posture and movement. Visual
system problems, such as basic visual impairments or visual-perceptual dysfunction, can impair balance and spatial
orientatilozn. Visual, vestibular, and somatosensory inputs must be integrated for balance regulation and postural
stability™.

The vestibular system, which consists of the otoliths and semicircular canals, detects head motions such as
rotation, inclination, linear translation, and gravitational forces. Through the vestibular nerve, sensory input from
these structures is transmitted to the vestibular nuclei, which are responsible for the coordination of eye, head, and
bodily movements to integrate vestibular, visual, and somatosensory signals, these nuclei have extensive
connections with high cortical areas. This integration is essential for maintaining balance, postural control, and
gaze stability®. The vestibulo-ocular reflex (VOR) is crucial for the maintenance of gaze, as it prevents visual
deviation (oscillopsia) by directing the eyes in the opposing direction of head movements. Collectively, these
processes ensure precise coordination of movement and equilibrium in defiance of gravity™.

Cervical proprioception is the sense of where the head or neck is in space and how it can move. There are a lot of
sensory fibers in the neck muscles, especially in the deeper parts of the suboccipital muscles. They have the
highest number of receptors in the cervical spine, which makes central and automatic links to the systems that
control balance, vision, and posture. So, detailed information from the neck area is needed for precise control of
movement™.

Balance Control Deficits in Patients with cervicogenic headache:

Tavakkoli & Bahrpeyma, (2023), stated that precise motor responses set by sensory information from joints and
muscle spindles control neck position and movement. People with cervical headache can have limited cervical
range of motion (ROM), lower muscular endurance, and poor proprioception which results in reflexive muscular
inhibition. This might promote inappropriate activation of cervical muscles. Therefore, show more mistakes in
proprioceptive tests than those without symptoms. These deficiencies imply that changed neuromuscular control is
important for the continuation of cervicogenic headache and might influence postural stability as well as
movement coordination.®

A systematic review and meta-analysis were conducted by Carvalho, et al., (2022), to examine balance
impairments in patients with cervical headaches. The evidence suggests that these patients exhibit notable
alterations in both static and dynamic balance. The results demonstrate that postural control deficits frequently
occur in individuals with headaches, highlighting the need for additional research on the relationship between
different headache types, including cervical headaches, and balance disturbances. This underscores the importance
of integrating postural control into headache management approaches.*®

Deficits in balance control, which are linked to neck pain and proprioception, are seen in individuals with
cervicogenic headaches as reported by Emam, et al., (2024), who showed in particular, the extent to which
proprioceptive training enhances postural stability, as measured by tests such as center of pressure (COP) velocity
and standing on foam with eyes closed. With greater gains in the experimental group compared to the control
group, it's reasonable to assume that improving proprioceptive awareness may significantly impact postural control
in these individuals, thereby alleviating related pain and impairment.*’

Friedman & Smith, (2018), found patients with cervical headaches often exhibit forward head position and
extended shoulders because of postural control abnormalities, which may result in postural musculature weakening
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and reduced endurance. This emphasizes how postural deficits exacerbate headache symptoms and alter
proprioceptive inputs by contributing to increased muscle tone and cervical joint dysfunction.*®

Sremakaew, et al., (2018) elaborated that Individuals with cervicogenic headache demonstrate notable balance
deficits while standing and walking. Research indicates that these individuals exhibit a larger sway area than
healthy controls, especially when standing on a soft surface, regardless of whether their eyes are open or closed.
This indicates that balance impairment in CGH is dependent on the condition, exhibiting more significant in
challenging circumstances.*®

Assessment of Postural Control in Cervical Headache Patients:

In recent decades, a variety of tools and assessments have been utilized to assess balance performance. The ability
to maintain one's center of mass (COM) within a predetermined base of support (BOS) is assessed using static
balancing tests. Some examples of such tests are the legged stance time, functional reach, postural stress, romberg,
sharpened romberg, and balance component of the fugl-meyer sensorimotor assessment?.

However, these assessments fail to capture the dynamic aspect of balance necessary to execute functional and
dynamic tasks. The dynamic balance assessment involves the displacement of COM and BOS. Dynamic balance
has been assessed with tests such as tandem walking, the Timed Up-and-Go Test and obstacle courses. In
addition, dynamic and static maneuvers are assessed using the Sensory Organization Test, Tinetti's Performance-
Oriented Mobility Assessment, and Berg Balance Scale®.

Challenges and Limitations:

22 revealed that research on how vestibular dysfunction and cervical proprioception produce postural instability in
CGH patients are scarce, indicating more inquiry is necessary to totally comprehend these links. Furthermore, 2
discovered that numerous techniques are used to evaluate balance impairment, thereby generating contradicting
findings and restrictions on comparability throughout many studies.

Conclusion:

The literature reviewed suggested balance impairment with cervical proprioceptive dysfunction and sensorimotor
dysfunction in cervicogenic headache. People with these deficits can have difficulties with balance and fall more
frequently. This elaborates the importance of postural evaluation and specific rehabilitative techniques as
proprioceptive training and vestibular rehabilitation in patients with cervicogenic headache. studies to date used
different means of assessment and small sample sizes, making conclusions difficult to draw. Future studies using
standardized methods and longitudinal studies may help identify the causes of postural control impairments and
cervicogenic headache which may improve treatment and patient outcomes as a result.
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