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I have dedicated my early researches to the study of learning disturbances and
behavioral disorders in childhood, especially with regard to autism. The focus of my
study was on the correlation between posture, that is the language of the body, and
mental health. During my fellowship at Stanford University in the 1970s, I devel-
oped the idea that measurement of postural control might be the best way to inves-
tigate cognitive functions. The basic posture of the human being is upright
bipedalism; maintaining dynamic equilibrium of the body, which is like an inverted
pendulum on a relatively restricted base area, is an evolutionary phenomenon
directly linked to high-level cognitive development. In adulthood, maintaining
stance is perceived to be easy, at least under normal conditions on steady surfaces,
but it actually requires a very high level of sensorimotor control to allow a low-
effort antigravitary alignment of the different parts of the body.

One of the major positive aspects of an upright position is the possibility of hav-
ing an improved perception of the environment. In the horizontal plane, the atlanto-
occipital joint enables a wide range of head movement, thus allowing the eyes to
explore further. The relatively limited support base allows the body to turn rapidly
in order to control the environment behind us. In the vertical plane, the lumbosacral
spine allows the extension of the head and the trunk in order to explore the environ-
ment over our head. Thus, the human posture is an evolution from the quadrupedal
motion, offering tremendous possibilities exploring the environment along the three
space axes.

The posturographic equipment I developed in the 1970s I called tetra-ataxiometry
because it records simultaneously the pressures exerted on the ground by the four sup-
ports: right and left toes and right and left heels. It also allows investigating how the free
movement of the neck during rotation, extension, and flexion influences the control of
the upright position. In other words, the equipment lets us to investigate how abilities
that were specific to human beings correlated with motor programs specific to quadru-
peds. In the phylogenesis, bipedal posture was relatively recently implemented on qua-
drupedal motor control, and this can be retraced by observing how a child fights against
the force of gravity in the early years of life.

This concept explains the pathogenesis of whiplash associated disorders (WADs)
that frequently cause impairments not proportionate to the intensity of the impact.
The relatively low energy transferred to the body during an accident specifically
affects the two most phylogenetically recent parts of the body — the atlanto-occipital
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joint and the lumbosacral spine — thus limiting the ability of the body to rotate the
head and to extend the head and the trunk. In other words, the whiplash effect makes
the human body akin to that of primates. This probably reveals the biological and
social importance of WADs.

This second edition is primarily based on the evolutionary concepts of the ves-
tibular system, originating in quadrupeds and advanced in bipeds. The vestibular
system supports, in an entirely unique way, perceptual orientation, dynamic body
stabilization, retinal image stabilization, and autonomic nervous functions.

This book discusses the different aspects of whiplash, a particular kind of trauma
that has a significant impact on the body as a whole. In WADs, pain is an important
aspect, but it is only one of the effects, with functional ones being more prevalent.
This book is therefore particularly interesting and complete as it focuses both on the
painful and the functional aspects of WADs.

Prof. Reuven Kohen-Ratz,

Professor Emeritus of Special Education — Hebrew
University of Jerusalem

Jerusalem, Israel



The incidence of whiplash injuries has been estimated to be 1/1,000 people per year
in the Western world. Chronic spine pain and associated symptoms following whip-
lash injury cause severe individual burdens of disease and high costs of healthcare
systems at least in the Western countries (with the exception of Lithuania and
Greece due to specific approach of health system and insurance companies to whip-
lash associated disorders in these countries).

The first edition of this book was prepared one year before that the Quebec Task
Force (QTF) presented the first classification of whiplash associated disorders
(WADs). QTF guidelines are still widely accepted both for diagnosis and
treatment.

Furthermore, evidence based medicine (EBM) became more and more important
in these last 10 years in leading clinicians toward the most effective approach to
diseases and disorders, including WADs. However, whiplash mechanism is so com-
plicated to lead to complex disturbances that very frequently they are very difficult
to simplify into EBM tracks.

The term “whiplash” dates back to 1928, when the American physician
H.E. Crowe used it in a symposium of traffic accidents held in San Francisco. Crowe
did not refer to the injury as such, but as the motion of the head and neck that under-
went in conjunction with a collision.

The interaction between the accident and the human body is not simply a
mechanic interaction. In contrast to mechanical systems in which component parts
interact linearly to produce a predictable output, the components of complex sys-
tems interact nonlinearly over multiple scales and produce unexpected results. The
output of mechanical systems can be controlled by manipulating each one of its
parts, while the output of complex systems is dynamic, behaving differently accord-
ing to initial conditions and feedback. This is the case of whiplash and WADs.

In order to minimize the risk of long-term problems among people with acute
whiplash injury, concurrently acute stress disorder (ASD) and/or posttraumatic
stress disorder (PTSD) should be diagnosed and adequately treated.

For the above complex reasons, we thought to be necessary an updating of the
first edition that takes into account the different challenges to whiplash, the most
updated EBM diagnostic and therapeutic indications, and the evolution of QTF
guidelines.

vii



viii Preface to Second Edition

More specifically, in this edition, the Editors tried to include all the pathological
effects of whiplash and not just the traditional neck and spine effects. The leading
idea of this book is the conception of whiplash as a trauma of the body as a whole,
obviously with different impact on the different parts of the body. The second lead-
ing idea is that the effects of whiplash are substantially unpredictable per se and thus
a brain damage has to be expected just like a temporo-mandibular joint disorder or
low back pain.

Some problems have been encountered in updating the chapter dedicated to med-
ico-legal aspects. Various studies on how possible insurance compensation may
influence the course of whiplash injuries have produced diverging results. Generally,
however, there is no evidence indicating any significant difference in the results
between those who have applied for such compensation and those who have not.

Furthermore, a common legal procedure about compensation of whiplash inju-
ries in the different countries of the Western world is lacking. For these reasons we
focused on management and treatment of patients disorders, but we avoided to
include a chapter about medico-legal aspects of WADs.

Finally, we can state that the spirit of this second edition is paying our attention
to collect in this book What’s new — What else besides pain — What to do for patients
affected with WADs.

Dario C. Alpini
Milan Guido Brugnoni
Milan, Italy Antonio Cesarani
November 2013



This book is based on the proceedings and discussions of a closed workshop held in
Santa Margherita Ligure in January 1995.

It was an original scientific experience: no public was admitted. For 3 days the
main contributors of this book remained closed in a wonderful hotel.

At the same hotel in the 1930s, Guglielmo Marconi performed his first experi-
ments with radio waves. The hotel was therefore an ideal place, although the prob-
lems we discussed were not so “revolutionary” like Marconi’s experiments.

On these days round tables, we performed highly restricted meetings on specific
topics and presentation of selected papers, only for very few persons, were
performed.

Discussions were on definition, ethiopathogenesis, physiopathology, clinical and
instrumental evaluations, and medicolegal and therapeutic aspects of whiplash
injuries.

All the attendants tried to report and discuss personal experiences and ideas in
order to compare them.

All the discussions were especially aimed to prepare the chapters you will read
in this book.

We returned to our homes very tired, but very rich in our minds. We really hope
that after reading this book you will be as tired as rich.

We are very grateful to Pharmacia, who supported the closed workshop and the
preparation of this publication.

Antonio Cesarani
Milan, Italy Dario C. Alpini
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A. Cesarani, C.F. Claussen, and D.C. Alpini

Definitions of whiplash syndrome are controversial. Generally speaking, the
syndrome comprehends symptoms following a traffic accident, usually a rear-end
collision. These symptoms are varied and variably combined:
* Orthopedic, such as neck pain and functional limitation of cervical movements
* Neurological, such as paresthesias
* Audiological, such as tinnitus and hypoacousia
* Otorhinolaryngological, such as dysphagia and dysphonias
* Equilibriometric, such as vertigo and dizziness
* Odontoiatric, such as disturbances of occlusions and temporomandibular joint
pain
* Neuropsychological, such as anxiety and attentional disturbances
The term whiplash was used for the first time in 1928 and included several mech-
anisms. For example, the kinematics of the head-neck movements are different in
rear-end collisions than in side collisions, and it is different for the driver rather than
the passenger. It is also different if the subjects wore safety belts or not.
Thus, the first challenge is definition. In this book, whiplash injury can be defined
as a noncontact quick (« 50 ms) acceleration-deceleration head-neck trauma [1-3].
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Table 1.1 Abbreviated AIS-Code Injury
injury score (AIS) 0 No injury
1 Minor
2 Moderate
3 Serious
4 Severe
5 Critical
6 Maximum
9 Not further specified (NFS)

The different combinations of symptoms lead to different syndromes so described
in the literature: cervical syndrome, traumatic cervical syndrome, cervico-cephalic
syndrome, and cervicobrachial syndrome.

Generally, all syndromes are characterized by a plethora of functional symptoms
and lack of sufficient objective morphological findings. Either for diagnosis or for
therapy, different specialists and examinations are usually necessary; however, visit
to different specialists usually leads to different “specialized” diagnosis and
treatments.

The second challenge is gathering documentation of the functional and morpho-
logical basis for the patient’s complaints. Documentation is indispensable for medi-
colegal expertise and/or for treatment planning.

Due to the complexity and the wide differences of the legal system regarding
insurances’ approach to WAD, this reedition explains how to document WAD in
patients but not how to use this documentation for medicolegal expertise. In this
way, medicolegals of the different countries can adapt our information in their spe-
cific field of application.

Since a patient’s complaint is caused by the trauma that lasts for months and can
persist for years, the third challenge is an interdisciplinary approach to the treatment
in order to avoid chronic impairment and over specialized therapy.

Whiplash injuries vary from minor to severe. They can be classified according to
the Abbreviated Injury Score (Table 1.1). Generally, the evolution of whiplash is
divided into three phases:

1. The onset phase, involving local reactions with release of neuromediators such

as serotonin, histamine, bradykinin, and classical inflammation [4]

2. The recovery phase, locally characterized by synthesis of new collagen fibers
3. The remodelling phase, in which the neck and the body modify their positions
and movement strategies in order to restore normal daily life activities

During whiplash, the kinematics of the cervical spine is completely disrupted
(Fig. 1.1). During the impact, the vertebrae do not reciprocally move harmonically
such as during physiological antero- and retroflexion of the neck. Whiplash is char-
acterized by transient, but not always temporary, reciprocal inversions of the differ-
ent cervical segments [5-7]. For example, in the last phase of anteroflexion,
inversions in segments CI-C2 and CO-CI have been observed, while in the second
phase of retroflexion, an inversion of the segment CO-CI happens [8, 9]. The recip-
rocal inversions lead to ligament and soft tissue lesions, with a segmental
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Fig. 1.1 Modification of reciprocal positions of cervical spine segments during antero-(a) and
retroflexion (b) in whiplash mechanisms. In the initial phase of anteroflexion CI-C2 and CO-C2
invert their position (a). In the second phase of retroflexion, inversion of CO-Cl is observed. a:
flexion; b: extension; c: sequence; d: inversion symptoms

dysregulation causing a specific activation of nociceptive inputs and consequent
somatomotor and sympathetic-motor dysfunctions [1]. The nociceptive inputs, via
interneurons and alpha-motoneurons, provoke a dysregulation of motoneurons for
the flexors and extensors leading to an asymmetrical hypertonus. The latter [10, 11]
is generally observed in the trapezius and sternocleidomastoid with consequent
compression of the accessorius nerve, and in scaleni with compression of the bra-
chial plexus, responsible for paresthesias. The dysregulation of the orthosympa-
thetic cervical system causes activation of vasoconstrictive subsystems, not always
localized to the involved segments. Vasoconstriction induces dystrophic impairment
contributing to the cervicofacial and cervicobrachial symptoms.

The ganglion cervicalis superius is localized at the CI-C4 segment and inner-
vates the neck and upper respiratory and digestive tracts [12].

The cervicobrachial sympathetic complex from C5 to Thl, along with the post-
ganglionate synapses in the cervical medius ganglion (C5-C6) and inferius (C7-
C8), innervates the medium parts of the respiratory and digestive tracts.

Cervico- and craniospinal injuries during acceleration-deceleration lead to head/
neck proprioception disruption causing transient, sometimes permanent, abnormal
proprioceptive information regarding the reciprocal position of the neck, head, and
trunk. In Fig. 1.2, the so-called spinocerebello-vestibulospinal circuitry is shown.
General proprioception information (from muscles, ligaments, and joints) is inte-
grated and elaborated in the cerebellum together with special proprioception infor-
mation from maculae and cristae. From the cerebellum, efferent pathways return to
spinal motoneurons through another elaboration in the vestibular nuclei (with spe-
cial regard to the lateral Deiter’s nucleus) [13—16].
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Fig. 1.2 The connections of the vestibular system: efferent connections of the vestibular nuclei
and the spinocerebello-vestibulospinal circuitry

This circuitry is the anatomo-neurophysiological basis needed to understand
why an apparent segmental injury often becomes an injury of the whole individual.
Equilibrium disorders can be directly caused by perturbation of the integration of
general and special proprioception due to abnormal peripheral inputs from the neck
or for central dysfunction, particularly of the brainstem [17-20].

Whiplash is a true head trauma even if there is no contact of the head with an
object. Cerebral contusions or intracranial bleeding are extremely rare, but abdu-
cens mono and bilateral palsy [21] and laryngeal palsy have been described [22].
Neurovegetative symptoms and affective-cognitive symptoms are as frequent as in
post-commotional syndromes and are characterized by hyperesthetic emotional and
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neuroasthenic symptoms including tinnitus, dysphasia, nausea, unsteadiness, and
vertigo [23-29].

True neuropsychological disorders are frequent after whiplash. Typically, espe-
cially 6-8 months after the trauma, psychological symptoms appear: restlessness,
nervousness, anxiety, emotional instability, difficulties in concentration, and depres-
sion. In 15-25 %, this neuropsychological syndrome can evolve chronically and can
be misdiagnosed as an “indemnity syndrome.” Experimental postmortem studies
showed focal contusions in frontal and temporal cortex, corpus callosum, subcorti-
cal structures, diencephalon, and subdural and subarachnoid microbleeding as con-
sequences of sudden angular accelerations. Rarely, alterations are macroscopic,
while generally, microscopic lesions have been revealed [30-33].

One of the central networks involved in post-whiplash disorders is the ascending
reticular activating system (ARAS). Experimental studies showed involvement of
the ARAS especially for transitory accelerations. In Ommaya’s hypothesis [34, 35],
the centripetal forces during acceleration-deceleration lead to an abnormal stretch-
ing of the cerebrum with, furthermore, a sudden transient increase of the pressure of
the cerebrospinal fluid [36]. In this hypothesis, whiplash provokes a commotio cere-
bri with potential injuries of temporal cortex, amygdala, hippocampus, medial tem-
poral cortex, corpora mamillaria, medial thalamus, basal nuclei, prefrontal cortex,
and retrosplenial cingulate cortex. All these structures may be involved in the gen-
esis of neuropsychological symptoms [2, 37, 38].

The cerebral effects of whiplash have been studied also by electroencephalogra-
phy (EEG). After a period ranging from 1 to 9 years in patients with a chronic
whiplash syndrome, EEG alterations have been observed with percentages ranging
from 30 to 49 %.

Glucose cerebral metabolism has been investigated by positron-emission tomog-
raphy (PET) [39], and alterations have been shown in the frontal and temporal cor-
tex and in nucleus caudatus. Lesions of frontal cortex are responsible for attentional
disorders.

Pathogenesis of otoneurological disorders is still debated and includes the fol-
lowing explanations:

* Mechanical compression with dynamic stenosis of the vertebral artery

* Sympathetic abnormal stimulation

* Proprioceptive disorders especially from the cervical and lumbar regions
[40, 41]

* Central vestibular system disorder

Probably, equilibrium disorders derive from different combinations of different
mechanisms. The kinematics of the acceleration-deceleration are different, for
example, for the driver, who usually opposes the trauma by means of his/her arms
on the wheel, and the passenger, who usually receives, completely and passively,
the impact forces. Differences can be observed if patients did or did not wear safety
belts during the impact: with safety belts the movement of the head and the neck is
not sagittal but torsional with the first dorsal vertebra as fulcrum. The sense of the
torsional component is different: clockwise for the passenger, counterclockwise for
the driver. Furthermore, the impact is rarely caused by a perfect sagittal rear-end
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collision, while very often, the impact causes a rotational acceleration of the car.
Torsional and angular accelerations cause microlesions in different parts of the
brain, and this can lead to different combinations of signs and symptoms in the so-
called whiplash syndrome [42].

Torsional and rotational acceleration-deceleration can lead to cranio-mandibular
dysfunctions, too. Computer simulations [43] showed an initial derangement of
condylus position with a myogenic secondary reaction during hyperextension and
consequent modification of the condylus position. During hyperflexion, the retropo-
sitioning of the condylus leads to a compression of the posterior ligament rich in
vessels and proprioceptors [44-47].

Following whiplash either for mechanical lesions of cervical dynamic or for
central dysfunctions, some modifications of patient posture are usually observed
[48]: the head modifies its position according to an antalgic flexion; the head
reduces its rotational and lateroflexion movements. During subject movements, the
rotation of the body is along the trunk and not the neck, the trunk is ipsilaterally
rotated with respect to the side of the lesion, the pelvis is rotated according to head
antalgic position, and the position of center of gravity (CoG) is modified. In the
months following the trauma, erector paravertebral muscles become hypotonic,
and the prevalence of flexors induces a forward displacement of the CoG facilitat-
ing forward falling. Rotation of the trunk increases unsteadiness, and forward CoG
displacement provokes a relative flexion of the legs to oppose falling and derange-
ment of normal ankle and hip strategies. In fact, Equitest shows a prevalence of
ankle strategies and delayed motor control test latencies either in backward or in
forward translations.

From a cybemetic point of view, equilibrium disorders are provoked by distor-
tion and desynchronization of the proprioceptive chain:

* Modification of the proprioceptive cervical inputs to the vestibular nuclei and
reticular formation

* Desynchronization between special vestibular inputs and general cervical inputs
regarding head position and movement

* Modification of the cervico-spinal reflexes

If desynchronizations of proprioceptive signals “force” the limits of the patient’s
equilibrium system calibration (see Chap. 29), the system is not able to adapt and it
becomes dysfunctional: vertigo and dizziness appear.

Thus, the fourth challenge is correct treatment of an apparently localized injury
that causes a systemic dysfunction. The treatment must be planned on the basis of
an accurate functional local and systemic diagnosis. In the acute phase, treatment is
aimed at reducing the impairment that is principally caused by local dysfunction. In
the immediate post-acute phase, impairment is due to the dysregulation of somatic
and vegetative reflexes at the involved spinal segment level. This dysregulation, if
not correctly treated, can lead to the so-called chronic phase of segmental impair-
ment. Further evolution of the syndrome includes non-segmental dysregulation:
primary damage induces secondary damage. The chronic syndrome can lead to dis-
ability with motor dysfunction of the patient, usually combined with vertigo and
dizziness. Rarely, motor dysfunction leads to social handicap with working and/or
attending to normal daily life activity.
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Rehabilitation is generally the treatment of choice either in acute or in chronic

syndromes, and it is usually combined with drugs [49] and with both physical [50-
54] and instrumental therapies. Rehabilitation is aimed either at the treatment of the
spine or at ataxia and motor uncoordination. In the chronic phase, rehabilitation
must also include instruction for ergonomic daily life activities [55, 56].
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General Aspects



Epidemiology of Whiplash-Associated
Disorders

F.loppolo and R.S. Rizzo

Until recently, there was no consensus on the definition of whiplash. According to
the Quebec Task Force (QTF) on whiplash-associated disorders (WAD), “whiplash
is an acceleration-deceleration mechanism of energy transfer to the neck. It may
result from rear-end or side-impact motor vehicle collisions, but can also occur dur-
ing diving or other mishaps. The impact may result in bony or soft-tissue injuries
(whiplash-injury), which in turn may lead to a variety of clinical manifestations
called Whiplash-Associated Disorders.”’[1] Patients with whiplash can be classified
by the severity of signs and symptoms: Grade 0 means no complaints or physical
signs; Grade 1 indicates neck complaints (such as pain, tenderness, and stiffness)
but no physical signs; Grade 2 indicates neck complaints and musculoskeletal signs
(such as a decreased range of motion or muscle weakness); and Grade 3 and Grade
4 indicate neck complaints and, respectively, neurological signs (such as sensory
deficit) or fracture or dislocation.

The incidence of whiplash injury varies between different parts of the world,
with rates as high as 70 per 100,000 inhabitants in Quebec [1], 106 per 100,000 in
Australia [2], and 188-325 per 100,000 inhabitants in the Netherlands [3].
Versteegen also reported a sharp increase in whiplash injuries from 1989 to 1995 in
the Netherlands, in conjunction with a more or less stable pattern of seat belt use [4].
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Moreover, Versteegen et al. identified patients who complained of neck pain after
having been involved in a traffic accident and gone to an emergency room. Over a
20-year period, they found a tenfold increase in such visits, from an average annual
incidence of 3.4 visits per 100,000 inhabitants (1970-1974) to 40.2 visits per
100,000 (1990-1994) [5].

Richter reported an increase of whiplash injuries in drivers injured in motor vehi-
cle collisions in Hanover, Germany; these went from less than 10 % in 1985 to more
than 30 % in 1997 [6].

The cumulative incidence of patients seeking healthcare for whiplash arising
from a road traffic accident has increased during the last 30 years to recent estimates
of >3/1,000 inhabitants in North America and Western Europe [7] and between 1.0
and 3.2/1,000 inhabitants in Sweden [8].

A 1983-1984 hospital-based study from the UK (which included persons going
to the hospital for evaluation of WAD symptoms) reported an annual incidence of
WAD of 27.8 (95%CI 23.6-32.6) per 100,000 inhabitants [9]. In the UK, insurance
statistics indicate that 300,000 patients present per annum with whiplash-associated
disorders [10].

With annual North American incidence rates estimated to be between 70 and 329
per 100,000 people [1, 11], whiplash injuries are the most common injury following a
motor vehicle collision [4, 12]. Indeed, in 2000, whiplash was the most common emer-
gency room-treated motor vehicle injury in the USA [4]. In the Canadian province of
Saskatchewan, 83 % of traffic injury claims were for whiplash during 1994-1995,
giving an annual incidence of 677 insurance claims per 100,000 adult population [13].

Incidence data for WAD are based mainly on study settings such as emergency
room visits and insurance injury claims.

In literature, there are no published studies regarding the Italian epidemiology of
WAD. Thus, data collection comes from the “Casellario Centrale Infortuni,” which
includes data on damage to the person with particular reference to those covered by
“RC Auto” insurance [14].

Specifically, in 2009, there were 491,736 reports made to the CCI, 355,334 of
which involved the cervical rachis. Of these latter, 218,754 qualify for definition as
whiplash. Whiplash represented 44.5 % of all accidents.

In 2010, there was a notable decrease in the overall number of accidents and
cases of whiplash. There were 130,433 cases of whiplash, which represents 42.8 %
of all accidents.

2.1 Factors Associated with WAD

One potentially important factor for risk of WAD is the severity of impact, but no
method exists to assess this in a standardized way. However, various preventive
devices have a protective effect in passenger cars in rear-end collisions [7].

Although it seems that females are at slightly greater risk of WAD, the evidence
of gender as a risk factor for seeking healthcare or making a claim for WAD is not
consistent [15, 16].
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Younger persons (aged 18-23) seem to be at greater risk of making insurance
claims and/or being treated for WAD [13].

There is some evidence that neck pain before a collision might be a risk factor
for acute neck pain after a rear-end collision [17]. Today, there are no scientifically
admissible studies examining the effect of psychological, social, genetic, and cul-
tural factors in the onset of WAD after traffic collision [7].

2.2 Prognosis

The Quebec Task Force states that whiplash injuries have favorable prognosis and
their conclusion is that the 87 % and the 97 % of the patients recovered (recovery is
defined by authors as cessation of time-loss compensation) from their injury at 6 and
12 months after the vehicle collision, respectively. Statement and conclusion are
questionable. Whether these patients still had pain or discomfort and needed medical
care, it was not reported. A review contradicted the QTF’s conclusions that most
whiplash injuries were short-lived [18]. These authors concluded that between 14
and 42 % of the whiplash patients developed chronic complaints (longer than 6
months) and that 10 % of those had constant severe pain. Internationally, the propor-
tion of chronic complaints varies between 2 and 58 % [19, 20], but lies mainly
between 20 and 40 %. Other studies observed that the proportion of patients who
report pain and disability 6 months after the accident varies between 19 and 60 %
[21, 22].

Various studies of how possible insurance compensation may influence the
course of WAD have produced diverging results, but according to Jansen et al. [23],
there is no evidence indicating any significant differences between those patients
who have applied for such compensation and those who have not.

Regarding the economic cost due both to management of whiplash disorders and
time off work, epidemiological results are limited, but it could be estimated as $3.9
billion in the USA and €10 billion in Europe in a year [24].
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Functional Anatomy

C.L. Romano, A. Mondini, S. Brambilla, and F. loppolo

The anterior faces of the cervical column is composed by a median portion made of
the overlapping of the vertebral bodies which include the intervertebral disks on top
of the bodies. This median portion is at first narrowed on the top (15 mm) and is
progressively broadened toward the bottom, reaching 25-30 mm at the last cervical
metamer.

The superior vertebral plate of the vertebral bodies that go from C3 to C7 ends
laterally with two osseous raised portions directed toward the top, called unciform
processes or uncus. These are included with the corresponding incisions on the lat-
eral inferior side of the above vertebral body, functionally behaving like true articu-
lations (Von Luschka articulations) that limit the lateral slant movement of the head.

Laterally, in correspondence of the top half of the vertebral bodies, the reliefs of
the transverse processes can be noticed, and they end laterally with their anterior
tuberculum. Of the latter, the C6 is called Chassaignac’s tuberculum and represents
an important surgical traceable point, since it is more neatly developed in respect to
the others (Fig. 3.1) [1, 2].

The intertransversal foramina are found in the middle of the transverse processes
and give way to the vertebral arteries which penetrate in most cases in C6, with its
veins, the vegetative nerve, and the rachis nerve.
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