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Aims of the work

1- To assess the effect of cervical spine degenerative disorders on the
cochlear functions, if any.

2- To assess the effect of cervical spine degenerative disorders on the
vestibular functions, if any.

3- To assess the efficiency of combined physiotherapy-balance and
vestibular rehabilitation therapy (BVRT) approach in management of

cervical related dizziness patients.
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Introduction and Rationale

Degenerative diseases of the spines which commonly known as
spondylosis characterized by the presence of degenerative changes throughout
the spine. In the cervical region, most of these changes occur around the two
facet joints, the intervertebral disks and the two uncovertebral joints leading to
dysfunction of the cervical spine and generalized degenerative type of neck
pain (Rndall, 1993).

Dysfunction of the cervical spine can be the cause of vertigo,
impaired hearing as well the cause of localized or pseudoradicular pain via

disturbance of the proprioception from the neck (Galm et al., 1998).

Hasle (1994) mentioned the term vertebrogenic hearing loss and
reported that it may be accompanied by tinnitus, a feeling of ear pressure

and otalgia as symptoms of a functional deficit of the upper cervical spines.

Recently, there is growing evidences that, proprioceptive input from the
neck participates in the coordination of eye, head, and body posture as well as
spatial orientation. (Peterson et al., 1985; Kanaya et al., 1995; Brandt and
Bronstein, 2001). Central connections to the thalamic and cortical levels had
also reported by Oosterveld et al., (1991). This implies that stimulation of, or

lesion in, cervical structures can produce dizziness (Brandt, 1996).

The term cervical vertigo was introduced in 1955 by Ryan and
Cope and has become, after cupulolithiasis, the most commonly diagnosed
cause of vertigo (Brandt, 1996). Dizziness in the form of non-rotatory
vertigo and unsteadiness are frequent complaints in degenerative diseases

of the cervical spine (De Jong and Bles, 1986).

Three mechanisms are usually suggested to explain the pathophysiology

of cochleo-vestibular symptoms in cervical spodylo-degenerative disorders:
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altered cervical proproceptive input, vaso-motor changes caused by irritation
of the cervical sympathetic chain and lastly vascular compression (Filtz-
Ritson, 1991; Hain, 2001). Accordingly, cervical spine degenerative disorders
could affect balance and postural control by means of temporary alteration of
labyrinth microcirculation and/or vestibular dysfunction at the level of
brainstem vestibular nuclei through abnormal afferent firing from cervical

proprioceptors (Gacek, 1994).

Diagnosis of cervical vertigo is suggested when there is a history of
dizziness associated with cervical rotation, extension and cervical pain. The
presence of cervical nystagmus is considered more diagnostic, however, it is
not very sensitive (Stenger, 1969; Ojala and Palo, 1991; Wrisley et al.,
2000). Otorhinolaryngologic and otoneurologic examination do not provide
specific data for the diagnosis of cervical vertigo but are especially important
to rule out the presence of other pathologies associated with vertigo
(Eduardo et al., 2000).

Although the term cervical vertigo became prevalent in the clinical
diagnosis nowadays, however, true cervical vertigo is a controversial clinical
entity and patients with suspected disease often have alternative basis for their
symptoms. Further clinical studies seeking to define cervical vertigo should

focus on establishing reliable measures for it (Brandt and Bronstein, 2001).

This study was conducted in attempt to assess and search for more
effective and diagnostic profile for patients with cervical spine degenerative
disorders and dizziness, also, to study the value of different rehabilitation
programs (physiotherapy and BVRT) on the symptomatology of those

patients.
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Balance and postural control system
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-—To maintain a constant posture in relation to static and dynamic extefnal

environment; the vestibular, visual and proprioceptive systems "through many postuyral

reflexes" are working and interacting; these postural reflexes can be subcategorized|as:
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vwvisual righting reflexes, labyrinthine righting reflexes, neck righting reflexes, body|on

 Formatted: Condensed by 05pt |- head righting reflexes, and body on body righting reflexes (Baloh and Honrubia, 1989).
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Due to the fact that earth's gravitational field is a constant, the postural reflexes
develop and react to this constant. From the moment an infant learns to first hold its
head up through the time the child begins to walk upright, these postural reflexes are
essentially supervising spinal structural and functional development in direct
response to the constant force of gravity. To allow for a balance of strength and
flexibility, the spine develops natural sagittal curves that provide functional lever
arms for muscular attachment and efficient movement. All of this is achieved using
the constant of gravity as the main reference point, and the postural reflexes serve as

the neuromotor force for this adaptive response (Morningstar et al., 2005).

The contribution of and interaction between the three balance control systems

and their postural reflexes will be discussed in details.

I- The vestibular system

The vestibular system constitutes one of the phylogenetically oldest CNS
functions which in all species are to achieve stability. However, in higher animal
forms, it is especially developed to maintain posture and locomotion in all

situations (Gacek, 1994; Schwarz and Tomlinson, 1994).

The receptor organs of the vestibular system (three semicircular canals, utricle and

saccule) are stimulated by angular and linear acceleration and deceleration respectivgly.

The signals from the primary afferent neuron from labyrinthine receptors are conveyed

through the vestibular nerve to the vestibular nuclei (VN) (Brugge, 1991).

The second-order vestibular neurons are the efferent projection pathways of the

vestibular nuclei complex:

-->~1) to the oculomotor muscle system (III, IV, VI);

2) to the midcerebellum (cerebellar flocculus);

3) to the para-pontine reticular formation (PPRF);

4) to the opposite located vestibular nuclei;

5) to thalamus, superior colliculus;

6) to the neck via the medial vestibulo-spinal tract; and
H7) to the trunk and neck via the lateral vestibulo-spinal tract. (Gacek, 1994).
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The vestibular system is an integral component in many of the postural
reflexes, especially those that are responsible for upright human posture. These
reflexes are protective fast mechanism in response to an external stimulus

(Goldberg and Hudspeth, 2000).

.~ There are three types of reflexes following peripheral stimulation:

s
s

>

~e]- Vestibulo-Ocular Reflex (VOR):

s
7
/
/
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}\ - The vestibulo-ocular reflex may be subdivided into three major components:

} - 11) the rotational vestibulo-ocular reflex, which detects head rotation through fhe

I/;It is traditionally viewed as gaze stabilizing reflex that keep the gaze fixed on an

}/’ﬁ”’obj ect of interest while the head is moving thereby maintaining constant eye orientation

~ in space and supporting clear vision during translational and rotational movements of

the head and body (Raphan and Cohen, 2002; Koizuka, 2003; 5
2002).

It occurs by generating compensatory eye movements, in the opposite direction
of the head, but at the same speed that hold the eye stationary in space during head
movement (Baloh, 1998; Redfern et al., 2001;Baloh;1998).

semicircular canals, 2) the translational vestibulo-ocular reflex, which detdcts
linear acceleration of the head via the utricle and saccule, and 3) the ocylar
counter-rolling response, or optokinetic reflex, which adapts eye position durjng

head tilting and rotation (Goldberg and Hudspeth, 2000).

.. »=2- Vestibulo-collic reflex (VCR):

The vestibulocollic reflex (VCR) acts on the neck musculature in order to stabilize

the head in space._It does this by reflexively contracting cervical muscles oppositg to

the direction of cervical spine perturbation (Bogduk, 2004). VCR originates_in [the

semicircular canals, utricle and saccule. VCR is distinct and largely dissociated frpm
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the vestipulospinal reflex, which orients the extremities to the position of the head 4

ind

neck (Wilson and Schor, 1999).
Welgampola and Colebatch (2001) found that the vestibulocolic reflex is

significantly affected by stimulation of lower extremity afferents, thus, its activatiof

mainly dependent upon stimulation of cervical afferents directly. Fhe—+reflex—h

[
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}--__3- Vestibulo-spinal reflex (VSR):

VSR is one of several specific vestibular reflexes that are thought to assist in the

execution of the learned purposeful movements. The VSR permits stability of the

body when the head moves and is important for the coordination of the trunk over

the extremities in upright postures. VSR originated mainly in the maculae

of

otoliths and to a lesser extent in the vertical semicircular canal (SCC). Afferent

information is carried to the medial and lateral vestibular nuclei, then modulated

and integrated with visual and proprioceptive stimuli in midcerebellum (Fetter a

Dichgans, 1996;: Ghez and Thach, 2000;Fetter-and Dichgans; 1996).
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T vestibulospinal tracts. Both are modulating motor neuron activity regarding
T/ axial and appendicular muscles respectively. Reflexive responses from

vestibulospinal tracts help correct sudden perturbations in static upright posture.
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