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Dizziness and vertigo affect up to 20% of adults annually. Cervicogenic dizziness (CGD), a debated clinical entity, is characterized by dizziness associated with cervical pain or dysfunction, stemming from altered proprioceptive input from the cervical spine. Despite its recognition in clinical practice, CGD remains controversial due to its reliance on exclusionary diagnosis and the absence of specific diagnostic criteria or gold-standard tests. This perspective explores the pathophysiology of CGD, emphasizing the sensory mismatch theory, where disrupted cervical proprioception interacts maladaptively with vestibular and visual systems, leading to postural instability and dizziness. Central mechanisms, including sensory reweighting and maladaptation, further complicate symptom resolution, particularly in the context of chronic cervical dysfunction. Current diagnostic approaches provide insights but lack specificity. Management strategies, including manual therapy and sensorimotor exercises, show promise in alleviating symptoms by targeting cervical dysfunction and enhancing proprioceptive integration. However, these interventions highlight the need for an integrated approach that addresses both cervical and vestibular contributions to dizziness. This paper underscores the importance of advancing CGD research, particularly understanding central maladaptation mechanisms. By bridging gaps in clinical and research knowledge, a more comprehensive framework for diagnosing and managing CGD can emerge, benefiting patients with persistent dizziness and cervical involvement.
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1 Introduction

Dizziness and vertigo are common symptoms affecting about 15 to 20% of adults yearly in large population-based studies (1). The most common causes are peripheral vestibular conditions and cardiovascular diseases (2). Physiological causes are many and diagnosis involves a thorough patient history and clinical examination, which may include multiple testing from clinical examinations to neuro-otological evaluations and brain scans (3). Frequently, no single cause can be determined (4), and multiple diagnoses may overlap (5). Often, various factors converge, sometimes alongside comorbidities (6, 7).

Dizziness can become persistent due to diagnostic or therapeutic challenges or when symptoms do not resolve naturally (8). Persistent dizziness is difficult to treat, since there are multiple possible mechanisms that can lead to chronicity.

Identifying these mechanisms is essential for tailored treatment (9). Vestibular compensation is a crucial mechanism in the natural resolution of symptoms. A triggering event may initiate a compensation phase with transient behavioral and perceptual changes (10). However, compensatory mechanisms may become maladaptive. These maladaptive processes involve abnormal interactions between the visual, somatosensory, and vestibular cortices, as well as higher executive areas, limbic structures and motor efferent regions (11). Consequently, maladaptive sensory reweighting and mismatches between expected and actual motion signals, along with heightened introspection, can lead to symptoms such as visual induced dizziness, movement induced dizziness, unsteadiness, gait disorders, cognitive fatigue and avoidance behaviour (12–14).

Recently, criteria for diagnosing long-standing conditions, such as persistent postural-perceptual dizziness (PPPD), have been proposed, emphasizing the need to address multiple contributing factors such as anxiety-related personality traits, heightened anxiety and vigilance during precipitating events, alteration in postural control strategies, shifts in multisensory integration and reduced cortical integration of spatial orientation and threat assessment networks (15). Patients with dizziness often complain of neck pain and neck pain and dizziness frequently coincide with or without a causal relationship (16). For instance, 57% of patients referred to a vestibular unit for dizziness and balance disorders reported neck and shoulder pain (17). Knapstad et al., found that 43% of patients with long-lasting neck pain reported dizziness (18), which is a higher prevalence than the general population’s 29.3 to 32% (1). Similarly, in patients with dizziness, neck pain was present in 37.5% of those with BPPV and 46.7% with other dizziness causes (19), compared to the point prevalence of neck pain of 3.5 to 5% in a general population (20). In summary, muscular skeletal pain often coexists with dizziness (6).

In patients with dizziness and neck pain, vestibular migraine has been suggested as the most probable cause (21). Diagnoses like cervicogenic dizziness still remain controversial and are often not considered in vestibular settings, although projects are ongoing to develop structured consensus diagnostic criteria within the International Classification of Vestibular Disorders (ICVD) (21–24). Patients with dizziness can develop secondary neck pain, due to avoidance behaviour and head-on-trunk stiffness in order to reduce head movements, leading to the misperception that the cervical region is the cause of dizziness. Yet, neck pain can be a perpetuating factor in dizzy patients. It may reduce cervical range of motion, and neck stiffness, associated with the reduced head movements, has been linked to increased susceptibility to BPPV recurrence and failure of repositioning manoeuvres (19, 25, 26). Studies show that people with idiopathic neck pain have increased postural sway (27–30). Consequently, postural sway improves after manual therapy in patients with dizziness of suspected cervical origin (31). Overall, several physiological facts underscore considering a relationship between neck pain, cervical proprioception, and balance, well supported by theories on the interaction between cervical proprioception and the vestibular organs (32–34).

Our aim is consequently to reflect critically on the concept of cervicogenic dizziness as a form of persistent dizziness and to provide an overview on the pathophysiology with implications for its management and research.



2 Cervicogenic dizziness


2.1 Definition

Cervicogenic dizziness can be defined as a non-rotatory dizziness, associated with neck pain and/or reduced neck mobility. It can be provoked by cervical movements or positions, i.e., head movements relative the torso. Patients experience a feeling of light-headedness, giddiness, unsteadiness or a feeling of imbalance (35, 36). Prevalence numbers vary from 5 to 6% in Ear-Nose-Throat practices (37, 38) to 40% in patients with neck pain (39). Patients with cervicogenic dizziness show Dizziness Handicap Inventory scores comparable to those observed in other forms of chronic dizziness (40).

It can be approached within a broad definition, including vascular diseases as well as secondary vascular disease caused by cervical spondylosis, as well as sensory mismatch due to impaired cervical proprioception (41, 42). Most reports and studies rely on a narrower definition based on a sensory mismatch hypothesis caused by cervical proprioceptive impairment. In the current manuscript we adhere to this narrower definition. Indeed, with proprioceptive cervicogenic dizziness there are often altered impulses from cervical proprioceptors in the deep cervical muscles, joints, discs and ligaments (42).

The sensory mismatch theory builds on impaired peripheral afference (bottom-up inputs) and on central maladaptation (top-down signals). Visual, vestibular, somatosensory systems and cervical proprioception, needed to maintain balance, need to be perceived, integrated, and interpreted by the brain to generate appropriate motor responses (43, 44).



2.2 Pathophysiology


2.2.1 Evidence from lab studies

The importance of cervical proprioception in balance control has been studied extensively.

In 1856 Claude Bernard described the role of proprioception, central nervous processing, and integration of vestibular and visual cues in sensorimotor control of the head and body, noting balance loss in dogs after deep cervical muscle transection (45). More recently, Sadeghi et al. (46) demonstrated that cervical proprioception can compensate for the loss of vestibular input after labyrinthectomy in alert monkeys, even at the single neuronal level of the vestibulo-ocular reflex arc. These monkeys, after contralateral labyrinthectomy, could perform head movements as precisely as healthy controls. Neurons in the vestibular cerebellum, processing either vestibular input or combined vestibular and proprioceptive input, can distinguish between active and passive head movements and differentiate between body movements under a stationary head and head movements on the body (47).

Local anaesthetic injections in the neck have caused nystagmus and ataxia in animals, and ataxia and a sense of tilting without nystagmus, in humans. Unilateral disconnection of C1–C3 dorsal roots nearly replicates the effects of a unilateral labyrinthectomy and unilateral transection of the upper cervical afferents, leading to severe ataxia and nystagmus (48–50).

Neck muscle vibrations in humans can cause prolonged eye position changes (51), visual illusory movements (52), and increased body sway (53, 54) and alterations in orientation and gait pattern (55, 56).

This illustrates that alterations in cervical proprioception affect balance, oculomotor control and orientation and perception of verticality.



2.2.2 From cervical proprioceptive afference to pain-induced impairments

Cervical proprioceptive afference originates from muscle spindles and mechanoreceptors (57–60). Combined with vestibular organs’ ability to encode movements (61), cervical afference is crucial for processing vestibular data and maintaining balance (23, 62). Although it is clear from studies that the semicircular canals play a key role in disambiguating tilt and translation, many studies have suggested neurons encoding tilt are likely influenced by extra vestibular signals (63). Indeed, one possible mechanism is that the fore-aft translation was sensed by somatic sensation in the body rather than the labyrinth and that neck proprioception is used as an indicator of head tilt allowing acceleration sensed in the otoliths to be converted into body coordinates (64). The abundance of local muscle spindles in upper cervical segments highlights its importance. Dysfunctional joints may alter Type 1 cervical articular mechanoreceptors and proprioceptors, leading to a loss of normal afferent input (65). This aberrant information interacting with the vestibular nuclei (66), potentially might cause dizziness. Sensory mismatch between cervical proprioceptive afference and visual and vestibular sensations could be one cause of dizziness and imbalance in patients with cervical spine symptoms (67). However, the literature diverges on whether and how neck pain can alter cervical proprioception. Furthermore, most subjects with neck pain do not experience dizziness, therefore some other factors have to be contributing, e.g., sensitivity for sensory inputs as found in chronic pain patients (68).

Cervical proprioception is commonly assessed using cervical repositioning or relocation tasks, where individuals are asked to return their head to a predefined position after an active movement. The main outcome measure in these tasks is joint position error, or repositioning error, which quantifies the accuracy of the repositioning effort and reflects proprioceptive function (69).

In asymptomatic controls, studies with experimentally induced muscular fatigue and pain have shown both decreased and increased accuracy in sensorimotor control, suggesting cervical impairments can alter proprioception both ways (70, 71), and provocation of dizziness in some subjects (71).

One major concern is the likelihood that pain can alter cervical proprioception. Seminal studies have found that subjects with cervical pain exhibit decreased sensorimotor control (44, 72–75), especially in those with frequent pain (76). These findings support the notion that pain can alter cervical proprioception and cervical afference, fostering a sensory mismatch.

Clinical conditions such as neck trauma, neck muscle spasms, fatigue, cervical degenerative disease or chronic pain can alter proprioceptive inputs, leading to dizziness and instability (35, 77, 78).

Acute conditions like whiplash injuries can damage proprioceptive receptors in facet joints, discs, and muscles (41), and neck injuries can impair balance and vision due to impaired proprioception (42). Interstitial inflammatory mediators produced by muscle fatigue can sensitize muscle spindles (79). In case of inflammation, the overactivation of mechanoreceptors in the cervical intervertebral discs and facet joints control, along with a significant increase in their number, is believed to cause erroneous proprioceptive signals. These mechanoreceptors typically monitor the activity of muscle spindles and paraspinal muscles (80). However, when overactivated during inflammation, they may contribute to distorted proprioceptive feedback (81, 82).

Chronic conditions, such as neck pain, are associated with functional and morphological muscle changes, which can alter the firing rates of Golgi tendon organs and muscle spindles, affecting proprioception (62, 83). In cervical degenerative diseases associated with neck pain, muscle fatigue, stiffness or dizziness (84–86), a multitude of mechanoreceptors, including Ruffini corpuscles and nociceptive receptors, have been found growing into the degenerative cervical intervertebral disk, contributing to pain (81, 82, 87).

Patients with cervicogenic dizziness have been found to improperly perform the cervical relocation test (CRT, see paragraph below for details) (40) and the rod and disk test, linking pain and cervical proprioceptive deficits but also suggesting maladaptive sensory reweighting and indicating a derangement of cervical proprioception and increased visual dependence (88). This supports the theoretical model, linking pain and cervical proprioceptive deficits (73, 76).



2.2.3 Central mechanisms, maladaptation, and sensory reweighting

The brain’s ability to utilize multiple information sources, such as vestibular, visual, auditory and proprioceptive signals from the lower limb and neck, prevents disturbances in one system, such as the neck, from necessarily causing dizziness (61). Cervical proprioceptive signals converge with vestibular and visual inputs at the vestibular nuclei, thalamus, and cerebral cortex in the robust postural control system (34, 89–93), as presented in Figure 1 by Treleaven (44).
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FIGURE 1
 How causes (1) can lead to signs/symptoms (4) in cervicogenic dizziness. A schematic overview of pathophysiological and central adaptive mechanisms.


Animal studies highlight that cervical proprioceptive afferents project to the central cervical nucleus through the dorsal root ganglion which then convey to the cerebellum and reticular formation (92–94). This underscores the need for a broader understanding of the cervical spine’s role in postural control, as its proprioceptors interact with the vestibular and visual systems at multiple levels of the central nervous system to coordinate movements through various reflexes (86, 90).

Cervicogenic dizziness often includes autonomic symptoms, such as palpitations, nausea, and vomiting. This can be due to connections between the spinal cord to the vestibular nuclei via the cerebellum and reticular formation (95). The vestibular nuclei also send inputs to the reticular formation and parabrachial nucleus, which project to sympathetic preganglionic neurons in the thoracic spinal cord, adjusting circulation, digestion, and respiration for homeostasis through the vestibulo-sympathetic reflex pathway (96, 97). Sensory mismatch between vestibular, visual, and cervical proprioceptive systems affects the function of the reticular formation and parabrachial nucleus, leading to abnormal sympathetic outflow and associated cardiovascular and gastrointestinal symptoms. Sympathetic innervation is directly related to the intrafusal fibres (98), and sympathetic outflow intensely inhibits proprioceptive input cervical muscle spindles in cats (99).

The vestibular system informs head position in space, while the visual system provides environmental context (100), allowing for coordinated motor responses within a body-centred frame of reference (101). However, cervical pain can distort sensorimotor control, leading to long-term effects on proprioception and central reorganization (71, 102). This maladaptive reweighting of afferent input may contribute to the visual dependence observed in patients with neck pain and cervicogenic dizziness (40, 88, 103–105).

In summary, altered cervical proprioceptive inputs due to cervical impairments can result in sensory mismatch and central maladaptation, which can lead to cervicogenic dizziness or dizziness influenced by the cervical spine (see Figure 1).





3 Implications for the management of dizzy patients


3.1 Diagnosing cervicogenic dizziness

For the diagnosis of cervicogenic dizziness specific tests are non-existent. Despite many efforts to develop them, they are still absent due to the lack of a gold standard (106–108). As an alternative, clinical reasoning algorithms have been developed and suggested to handle the entity (22, 36). These algorithms consider cervicogenic dizziness to be a diagnosis of exclusion, meaning that first other causes of the dizziness such as dysfunction of the central nervous system, cardiovascular system, and the peripheral vestibular system need to be ruled out (35, 36, 67, 108). Therefore, in this manuscript we consider these vestibular and other causes to be excluded.


3.1.1 History taking

A thorough patient history is crucial for the differential diagnosis of dizziness. Asking the right questions can guide the diagnosis, which should then be confirmed through additional physical testing. Several core sets of questions have been proposed to guide this history taking (11, 109, 110). When taking a history, specific symptoms related to common vestibular disorders should be explored.

Clinicians evaluating patients suspected of cervicogenic dizziness should focus on specific factors. They should inquire about symptoms such as feelings of imbalance or unsteadiness, as opposed to vertigo, which is characterized by a sensation of spinning or rotatory motion. The dizziness is usually provoked by cervical movements or positions. There must be a presence of neck symptoms such as pain or stiffness. A temporal relationship between dizziness and neck pain, in terms of start and duration of both, is considered an important factor, where neck pain shall precede dizziness. The intensity of the neck pain and dizziness are usually related. Symptom presentation is usually episodic or intermittent, lasting from minutes to hours, but may persist for days, months, or even years. Some patients may have a traumatic cause, while in others, the condition may be idiopathic (35, 36, 111).

The value of these questions to be diagnosis specific are questioned, as symptoms like light-headedness can also be associated with various vestibular disorders. Indeed, interpreting patient responses requires caution, as patients often struggle to accurately report their symptoms (112). Again, the lack of a gold standard for cervicogenic dizziness makes it hard to underpin the diagnostic value of items of the patient history. Despite these challenges, recognizing these symptoms remains important. The absence of typical vestibular symptoms decreases the likelihood of them being present. For example, when comparing 25 patients with CGD with 25 patients with BPPV, those with CGD reported more a feeling of light-headedness than those with BPPV (108).

In cases of cervicogenic dizziness with a traumatic onset, such as whiplash-associated disorders (WAD), dizziness is common in patients with chronic WAD. One might consider these patients as being concussed, and consequently dizzy. However, since vestibulopathy as assessed via caloric testing at that time was detected in only a minority of WAD cases, post-traumatic dizziness seems to be primarily related to the cervical spine rather than a concussion affecting the vestibular system (113). The contribution of the cervical spine is confirmed by Treleaven et al. who found that the lack of improvement on cervical spine parameters correlated with persistent dizziness after WAD (114). Importantly, dizziness after trauma can be multifactorial and should not be regarded as caused by one system (115). Post-traumatic BPPV should always be ruled out initially.



3.1.2 Physical examination

In patients with suspected cervicogenic dizziness, a physical examination directed to the (upper) cervical spine is essential to identify potential cervical spine dysfunction. To assess how well the cervical spine integrates with other components of the balance system, this examination is often combined with oculomotor and balance testing.


3.1.2.1 Establishing the presence of dysfunction in the upper cervical spine


3.1.2.1.1 Cervical active movements

3.1.2.1.1 Cervical active movements. Active cervical movements are evaluated to detect cervical spine dysfunctions such as reduced range of motion (ROM) and pain provocation. In the assessment of patients with dizziness, it is crucial to note any dizziness or pain that occurs during tests movements.

Studies have reported reduced cervical ROM in patients with cervicogenic dizziness (88, 116, 117). These measurements were taken prior to treatment, and showed improvements in ROM following intervention. When compared to the normative values of asymptomatic controls (118), the ROM in patients with cervicogenic dizziness appears to be limited. Conversely, Malmstrom et al. (119), observed normal or even increased cervical ROM compared to age-matched normative values, despite the presence of joint tenderness. This discrepancy may result from reduced articular stabilisation, though it is worth noting that the study participants were relatively young (mean age: 37 years). In a comparison of active cervical ROM (ACROM) between dizzy patients, De Vestel et al. found that the ROM did not differ significantly between chronic dizzy patients and those with CGD. However, both groups exhibited reduced cervical extension ROM (40).

While some critique has been raised regarding tests involving head movements due to their stimulation of the vestibular system, it is essential to recognize that these movements inherently engage cervical motion, thereby activating the cervical proprioceptive system. During the terminal phase of movement, proprioceptive impairments may arise, potentially causing patients to experience sensations of dizziness. Thus, the critique might be reframed, suggesting that the debate regarding vestibular versus cervical origins of dizziness may not always benefit patient care but should encourage clinicians to critically interpret their test findings. Also, in patients with obvious vestibular causes for dizziness, a well functioning cervical spine will contribute to optimal vestibular compensation mechanisms.



3.1.2.1.2 Cervical spine palpation and accessory movement testing

3.1.2.1.2 Cervical spine palpation and accessory movement testing. Passive functional examination can include palpation of muscles and zygapophyseal joints, for instance using the passive accessory intervertebral movement testing as described by Maitland (120, 121). Local muscle tenderness or tightness of the dorsal neck muscles can indicate cervicogenic dizziness (35, 111, 119, 122). Reproduction of dizziness or pain, or a feeling of restricted joint movement is considered a positive sign and consistent with cervicogenic dizziness (36, 117, 119). Reduced cervical mobility upon palpation of the cervical spine has been reported in suspected cases (16).

In comparison with patients with BPPV, patients with CGD demonstrated more pain on cervical segments and musculature during cervical spine examination (108).



3.1.2.1.3 Joint position error

3.1.2.1.3 Joint position error. The joint position relocation test assesses proprioceptive input and motor response. Larger joint position errors or JPEs correspond with higher proprioceptive deficits. When impaired proprioception is the underlying pathophysiological mechanism of cervicogenic dizziness, positive findings on this variable can be expected.

In asymptomatic subjects, increased JPEs have been reported after experimentally inducing pain and after inducing muscular fatigue, indicating that pain and fatigue can alter cervical proprioception (70, 71).

When comparing patients with CGD with healthy controls, Micarelli et al. (88) found higher JPE after left and right rotation and after flexion and extension.

Patients with CGD demonstrate greater JPEs compared to those with BPPV, with reported sensitivity and specificity of 72 and 75%, respectively (108). When applying a threshold of >4,5°, the sensitivity increases to 92%, although specificity decreases to 54%. However, no significant differences in JPE were found between patients with CGD and other chronic dizzy patients or asymptomatic controls (40).

While measuring JPE can be a measure for joint position sense and cervical spine proprioception, these deficits are not unique for cervicogenic dizziness, and may also be present in other conditions such as neck pain, WAD or vestibular disorders. Moreover, patients with vestibular deficits are comparable with controls, suggesting neck movements at low speed are well supplied by proprioceptive inputs (123). More research is therefore needed, with appropriate performance of the JPE test, for instance at different speeds.




3.1.2.2 Testing oculomotor function

Evaluating oculomotor function in patients with suspected cervicogenic dizziness helps to determine if abnormal cervical input leads to abnormalities in gaze stabilising systems like the VOR and COR, which integrate signals from the cervical spine and the vestibular system to stabilise vision during head movements. In the context of cervicogenic dizziness, the head is held still to reduce vestibular input.


3.1.2.2.1 Trunk head co-ordination test

3.1.2.2.1 Trunk head co-ordination test. Test subjects turn their body to the right (with head held still), back to the centre, then to the left and back to the centre (holding 30 s in each position). Symptoms related to the cervical spine will be worse in torsion than in neutral, as cervical afferents are isolated. There will be no or less symptoms in “enbloc” rotation (where the whole body rotates).

This test can be used to measure nystagmus in response to cervical neck rotation. Compared to patients with BPPV, those with CGD exhibited nystagmus of more than 2 degrees per second during the cervical rotation torsion test, with a sensitivity of 72% and specificity of 92% (108). Reiley et al. (36) identified the cervical rotation torsion test as having the strongest diagnostic utility to rule in the diagnosis of cervicogenic dizziness.

Treleaven et al., later investigated clinical variants of this test by assessing the occurrence of symptoms during or immediately after the tests. These symptoms included dizziness, visual disturbance, unusual eye movements on opening the eyes after the test, speech disturbance, motion sickness, nausea, slurred speech, dysphagia, light-headedness, tinnitus, headache, or paraesthesia (124). However, they did not compare their findings with other dizzy patients, making it hard to assess its diagnostic value.



3.1.2.2.2 Smooth pursuit neck torsion test

3.1.2.2.2 Smooth pursuit neck torsion test. The SPNT test has been proposed as a diagnostic tool for cervical dizziness. In the test, eye movements following a moving target are monitored, first with the head in a neutral, forward-facing position and then with the body rotated beneath the head (106, 107). The presence of nystagmus or saccades is considered indicative of cervical dizziness. However, Wrisley et al. (35) noted that up to 50% of people without cervical dysfunction may test positive, suggesting limited specificity. Also, the manoeuvre is primarily useful when dizziness is provoked by cervical rotation, not extension. Extension has been reported to be the most common movement bringing on cervicogenic dizziness, followed by rotation (125).




3.1.2.3 Balance testing

Balance testing helps to identify postural instability due to altered proprioceptive input from the cervical spine. Balance can be tested using a posturography machine or with more simple tests such as the modified Romberg. Posturography has shown that patients with suspected cervicogenic dizziness exhibit distinctive patterns of altered postural control (32).

More recently, Micarelli et al., studied 93 patients with CGD after excluding vestibular disorders like BPPV, Menières disease, and migrainous vertigo. All patients experienced neck pain triggered by movement for at least 3 months. Objective tests included the Visual Head Impulse Test (VHIT), posturography, and cervical range of motion assessment. Compared to 98 controls, patients showed no differences in VHIT but had reduced neck mobility and altered posturography, suggesting reduced proprioceptive function.

Similarly, De Vestel et al., compared 60 chronic dizzy patients—divided into cervicogenic and non-cervicogenic groups—with 42 asymptomatic controls. They assessed cervical range of motion, joint position error, deep cervical flexor function, and balance. Both patient groups showed impaired muscle function and dynamic balance, though non-cervicogenic patients demonstrated greater deficits in static balance. Visual dependency was similar across patient groups.

It appears that balance assessment can play a role in the assessment of patients with suspected cervicogenic dizziness, in conjunction with other clinical tests.





3.2 Conservative treatment of cervicogenic dizziness

For patients with proprioceptive cervicogenic dizziness there is moderate evidence that treatment to the neck reduces symptoms (125, 126). Manual therapy to treat cervical joint dysfunction sometimes combined with for the neck specific movement exercises has been proposed for the treatment of dizziness of cervical origin (31, 117, 119, 125, 127–130). When manual therapy is used, it is believed to be of benefit for this condition because it normalises proprioceptive input by restoring normal movement, or releases trigger points in the cervical muscles and reduces pain (35).

The effectiveness of manual therapy interventions has been studied in several systematic reviews. Their conclusion is that there is level 2 evidence to support the use of cervical manual therapy for cervicogenic dizziness (126, 129, 131).

In the included RCTs, the manual therapy interventions were intended to restore cervical function and reduce cervical pain. They consisted of spinal mobilisation, soft tissue techniques, general home exercises and ergonomic adaptations (31, 119), spinal mobilisations according to Mulligan versus a placebo treatment (116, 117, 125, 132), dry needling with cervical isometric exercises versus exercise alone (133), cervical and thoracic manipulations, mobilisations, massage, range of motion exercises versus sham intervention (134), multimodal treatment consisting of spinal mobilisation, myofascial release techniques, stabilising exercise, TENS application versus this multimodal treatment plus Denneroll traction (135), cervical traction manipulation versus no treatment (136); cervical strength and mobilisation exercises with oculomotor training versus no intervention (137). Vestibular therapy has been shown to have no negative effect on pin in patients with traumatic onset cervicogenic dizziness (138).

Thus, several research groups independently have demonstrated positive effects on dizziness symptoms of treatment that was primarily aimed at restoring cervical dysfunction and pain. Rapid head movements are not involved in this, suggesting that the clinical effects are not due to vestibular adaptation. Moreover, vestibular causes of the dizziness were excluded as far as possible in the included RCTs. Therefore, it seems that for dizzy patients where no vestibular cause can be indicated, and where cervicogenic dizziness is suspected, manual therapy is a therapeutic option.

Figure 2 illustrates a comprehensive flowchart that guides clinicians in diagnosing and managing cervicogenic dizziness, including the evaluation of cervical spine dysfunctions and their relationship with dizziness symptoms.

[image: Figure 2]

FIGURE 2
 Flowchart to assist clinicians in the assessment and management of patients with suspected cervicogenic dizziness. After excluding other causes of the dizziness, emphasis placed on focused questioning to assess the relationship between dizziness and neck pain. This is followed by a focused physical examination of the (upper) cervical spine and its links to oculomotor functions and balance. If cervical impairments are detected, treatment is directed at addressing these dysfunctions. The treatment outcome helps to confirm or refute a cervicogenic origin of the dizziness.


Additionally, there is evidence that a tailored sensorimotor control program is beneficial in patients with altered cervical related sensorimotor control (head and eye movement control and balance) in reducing symptoms and preventing recurrence (139).




4 Discussion/conclusion

Cervicogenic dizziness (CGD) remains a debated diagnosis in both vestibular and musculoskeletal settings. While the coexistence of neck pain and dizziness is well-documented, the recognition of CGD as a distinct clinical entity is inconsistent, partly due to its reliance on exclusionary diagnosis and lack of specific tests.

This paper highlights several key findings regarding cervicogenic dizziness (CGD) and its relationship with cervical proprioception and balance. First, alterations in cervical proprioception, often due to neck pain or dysfunction, can significantly affect postural stability and balance. Cervical pain itself is a major factor in disrupting proprioceptive signals, which are crucial for maintaining sensorimotor control. In some cases, the central nervous system fails to adapt to these altered proprioceptive inputs, leading to inappropriate sensory reweighting and maladaptation. This reweighting can exacerbate symptoms of dizziness, as the brain overly relies on certain sensory inputs at the expense of others.

A critical component of diagnosing CGD is ruling out vestibular causes. The absence of vestibular pathology must be confirmed through comprehensive clinical testing, as many of the signs and symptoms of CGD overlap with vestibular disorders. Therefore, it is essential to interpret all clinical tests within the context of an exclusionary diagnostic approach. By following a stepwise approach – beginning with a detailed history taking and followed by a physical examination of the upper cervical spine, clinicians can more accurately assess the likelihood of CGD.

Therapeutically, reducing cervical pain and restoring neck function have shown clinical benefits for CGD patients. Consequently, clinicians managing patients with CGD are encouraged to consider cervical manual therapy as a treatment option. However, despite the well-documented role of proprioceptive impairment in CGD, there remains a notable lack of studies investigating the effects of specific proprioceptive training in treatment protocols. This gap highlights an important area for future research.

Furthermore, given the complexity of maladaptation and sensory reweighting, it is recommended that treatment for CGD should not focus exclusively on one system. Instead, integrated care should be provided, incorporating vestibular rehabilitation along with targeted interventions for the cervical spine. Addressing both the cervical and vestibular components can help optimize sensorimotor integration and improve patient outcomes. The extent to which each of the systems should receive attention is based on the clinical examination.

Despite advances in understanding CGD, significant gaps remain. Chief among them is the lack of validated diagnostic criteria with sufficient sensitivity and specificity. According to the most recent position paper (21) future research on management strategies should place particular emphasis on carefully defining in-and exclusion criteria. Current diagnostic tests, such as the Smooth Pursuit Neck Torsion Test and joint position error assessments, provide valuable insights but are insufficiently specific to CGD. More research is needed to refine these tests and develop a standardized diagnostic approach.

Additionally, more investigation into central maladaptation is warranted. Understanding how prolonged cervical dysfunction affects sensory processing and central nervous system reorganization may reveal why some individuals with neck pain develop CGD while others do not. Such insights could lead to more targeted interventions that address the root causes of sensory reweighting and maladaptation.
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