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Skull growth in relation to 
mechanical stimulation 

H A. J. Oudhof 

Introduction 

The growth 

skull changes throughout 
old age. Quantitative 

changes are most notable, and 
growth process to be restricted to 
the life. The major growth 

and manifestations are 

dent few years of 
is wrong to reserve the concepts 
and 'development' exclusively for 
period. simply 
the most manifestations' but it is 
essentially a involvmg a quick succes-

sion of that continue to 

place Iifc. 

The return a 'genetic' past 

a 
without taking into account 

head. In turn, 
cannot be discussed without 

body growth. 
more, if we isolate growing humans from 

past we neglect 
and consequently the 

contribution to unex
that we look . It is to 

processes. onto-
development of (and there-

of the skull as well) we these 
processes in the the body compo-
nents take during growth development. 
All morphological during 

and development are in part frag
ments of ancient evolution and in part 
products of current I 

dualism in is not restricted to 
the final Physiological pro-

systems, also 
represent systems the remote 
recent past and in they represent 
current adaptation to envIronmen-

tal circumstances. distinguish between 
genetic properties properties dictated 
by the actual environment is therefore 
meaningless: in the organism de-
velops because of internal 
netic 
response to 
biological 
adequate a 
given to 
influences. 

Copyrighted Material



2 Craniofacial Dysfunction and Pain 

will not be without 
onmental information! must 
into 

biological system, modular 
construction 

grow to a 
basic modular construction. 

This means that each individual 
animal or plant, not start with a 
completely method of construction. 
Instead, successful system units that 
proved their reliability in 
Such system are 111 

construction are 
not only found in morphological 
units but also within the body itself. 
Thus, mitochondria construct a modular 

their own in body cell. 
Mitochondria their own DNA and 
essentially split independentlY by In 

body these mitochondria demon-
strate successful symbiosis the 
purple bacteria the plant or animal 
basic which occurred in the 
past. 1 IS found 

cells. 
Skull growth shows a modular construc

implies a complex 
and functional adaptation 

fonn extre-
complicated tissue systems with 

mutual growth con
by following 

phogenesis by the 
systematic way in which nature 
skull The con

understand 
better (and 

sutures continues 
can be a point 

the 
old 

treatment techniques in osteopathy and 
therapy.6-1O 

Ind nsable mechanical 
influences 

tissues, i.e. 
are the of 
brates.'1-15 Hard 
Without this 

those that are inflexible, 

or 
Form consolidation is 

the growth and 
organisms and, 

development of the chorda,'6 hard (and 
thus consolidated) increas-

important in the functional develop
ment of form. 

In nature, 
16.17 

and around 
organism as 

and function cannot be 

to 
IS 

tensions Il1 

total reformation of an organism. 
consolidation of form always produces 
mechanical 

Functional 

to mechanical 
does 

but 

tissue in an 
organism, the more it depends on its ability 
to regenerate its existence. This 

stability form but U'-"U'v"-

dence on 
should always 
considering 

stresses this form, 
into account when 

is not 

Copyrighted Material



'pa thological' conditions, and is 
physiologically obsolete. Statements 
heard in the clinic such as: 'this joint is 
overused', or, even worse: 'this joint is 
worn', stem directly from a static view that 
has no functional basis. 
speaking, there is no such 
or overused tissue, hopefully 
'concepts' will wear away quickly! 

A clinically manifest malfunction comes 
with a shape adapted to this function, for 
shape and function are 
treme care should be taken if one wants to 
change the shape of the by means 
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surgery because there is a great of an 
iatrogenic malfunction. Playing with nat
ure's building blocks has its consequences. 
The shape of hard tissues always has a 
history, dictated by genetic and 
mental information. Bone is most 
tangible end product of a growing 

following all the growing phases step by 
simultaneously paying attention to 

of developments, 
to our knowledge of the mature 

The bone matrix 
matrix consists of all tissues III 

and includes: 

1. the chondral matrix 
2. (Subcutaneous) connective tissue, the 

matrix 
3. bone tissue, the secondary 

matrix 

and endosteal structures, sutures 
(both gomphoses), to

joints, make up the 
structures of the bone matrix. 

has a ability to resist 
deformation. a bility 

body with support and protec
play 
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4 Craniofacial 

a 
neeted 

and Pain 

synovial 

matrix consoli
head. 

matrix stress durability con
tinually, while simultaneously enlarging 

the embryos of fish, turtle, chicken, r�bbi! 

This 
the nrrv','''oc 

a 
stimulation. absorb more 
mechanical ones. 
Together, structure and size make up the 
tissue status of the bone matrix. tissue 
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status determines 
ical stimulation 

gomphosis is 
spreading 
matrix. This 
discussion of 
growth. So far it ;:)'"""'"",,> 

only the size, but also 
the bone matrix is subject 
during the growth and 
skull. 

The first skull gr-".,,,u-.-
The development 
hard tissues in the 

when the 
shape. 

'>LJ'J,,","'J0 specific. At this 
little difference in the shape of 
of various animal species 

to changes 
of the 

division into three 
layers, ectoderm, mesoderm and 
has taken place in all embryos and a 
is beating. Furthermore, all 
fusion processes in the facial 

have been completed 
human embryo, there is a 
nPI;""'P" the nose and the 

is basically 
From this we conclude 

development phase, such a 
is the optimal 

nature. should also 
successful designs are 

24 In biology, such successful 
are seen as modules; modules that are 

being modified to the actual 
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rHies. 
successful 
doned, 
details 

days, the heart 
of the expansive 

are by far the most 
on the embryonic 
blood vessels are 

oping caudally 
cartilage will 
nasal septum. At 
first dermal bone 

the facial skull are 
this moment on, 

various embryos 
show an expansive growth of 

of the 

This growth acceleration is necessary 
achieve 200 billion neurons by 
pregnancy. In the lower 
brain growth is less explicit.23 

and skull base 

brain size, which 
species, the shape of the 
consolidate the shape 

The brain too 
method,24 and 
the basic brainstems are 
extensive than the 

that occur between 
of the neocortex. I t goes 
that this is visible in the 

structure of the neurocranium. In the 

major conclusion is that 
of hard tissues, 
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6 Craniofacial Dvsfunction and Pain 

individual, recognizable shapes become 
manifest. Also, hard tissues divide the head 
into compartments (the neurocranium and 
the facial skull) that, with their structures, 
resist space-occupying growth processes 
(the brain) and stabilize the shape (Figure 
1.2).15.27 

farm 

reshape I 
new farm 

reshape I 
new farm 

reshape I 
new farm 

Figure 1.2 The growth process 
is basically the continuous 
development of a new form 
from the existing one 

Growth of the sku II 
components 
Looking at skull growth, there are some 
remarkable details: 

I. not all skull parts grow at the same 
pace28,29 

2. growth originates in several centres, 
the growth centres9.30 

3. non-bone parts, soft tissues, are 
strongly correl ated w i t h  s ku l l  
growth2•17,31 

4. not all growth centres are manifest at 
the same time22 

5. matrix building processes and matrix 
resorption processes often occur si
multaneously.32 

Many of these striking details are recogniz
able in the proportional variations that can 
be seen in the growing skull. A child is not 
a shrunken adult (Figure 1.3)?6 Each age 

has its own proportions. During growth not 
only the proportions of the skull parts vary, 
but also the overall proportions in all parts 
of the skeleton. The differences in anato
mical proportions can always be traced 
back to changes in function, occurring 
during growth. The brain growth function 
dominates the shape of the neurocranium 
before and during the first period after 
birth. This function therefore dominates 
the shape of the child. It is only after birth 
that the increasingly important breathing, 
sucking and swallowing functions clearly 
effect alterations in the anatomical shape of 
the facial skull. During growth the bone 
matrices produce an optimal fonn for the 
head, as a result of the prevalent stress in 
that period. Apart from the differences in 
shape already mentioned, the structure of 
the bone matrix also changes markedly. 

Not all bone matrices handle stress in the 
same way. A chondral matrix processes the 
same stress in a completely different way 
from a dermal matrix; this is an expression 
of the difference in status between a 
chondral matrix and a dermal matrix. We 
will now follow the growth of the cranium 
and the role of the various matrices in this 
growth. Looking at the growth of the 
neurocranium and nasopharynx and the 
development of the teeth will give us a clear 
picture of the various growth mechanisms 
of the cranium. 

The growth of the neurocranium 
The neurocranium includes a chondral 
matrix, situated caudally to the brain, the 
skull base, and the various dennal matrices 
of the cranial roof, divided by su
tures.27,33,34 The role of the chondral 
matrix will be clearer if we follow it 
through phylogeny (Figure 1.4). In the 
shark the chondral matrix is a sutureless 
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Skull in relation to mechanical stimulation 7 

enormolls differences occur in the proportions of the 

box around the in man part of this 
matrix has been reduced to a local bone 

between facial and neural 
This morphological differ-

ence has its origin in the inability of a 
chondral to follow the growth 

the brain. Moreover, brain 
growth requires a much more flexible 

than a chondral matrix is able to 

a pressure systolic blood 
pressure.35 Dermal matrices, divided by 

offer necessary High-
er with larger brain vo-
lumes, cover their brains with dermal bone 

However, the chondral 
module is for the boundary 
the basal brainstem, albeit with some 
adaptations as to formation. 

the chon-
dral and the dermal in morphologi-

of mechanical stimuli are 
the 

by 30 She injected 
nant rats with kaolin, which largely blocks 
liquor absorption in fetuses, 

hydrocephalus. In experiments 
the the dermatocranium 

the shape the chon-
con

clusion is that the chondral matrix 

enormous (extra) buffering qualities for 
dealing with external mechanical stimula-
tion, without for 

the of skull base 
unaffected, even with the pathological, 

of brain volume in
experiment. The chondrocra-

ni urn IS also a buffer 
brain growth. 

shows a far more 
way of growth. Prahl's 

experiments the dermatocranium acted like 
shell the neurocranium, forced into a 

balloon-like The 
showed almost incarnation. 

How does the formation of a 
dermal bone matrix develop? 

At 
membrane of 

the skin, dermal bone matrices devel
Op.36 
not on the presumptive suture locations. 
Popa that stress is minimal at 

In I 

Troitzki4 emphasized phenomenon of 
the bone-fusion barrier at this iocation,34 
while Markens33,37 discovered that the tissue 
status these differs 
from that in 
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8 Craniofacial Dysfunction and Pain 

Metopic ------,f-----+I 

Co ronal ------;f= 

Sagittal -------,f-tt------II 

Squamosal 

Lambdoidal --�"Cr'/ 

(b) Sutures 

--+----Frontal 

--;:----Parietal 

Temporal 

----,r-.---- Occipital 

Bones 

.--------t---Temporozygomatic suture 

(c) 

Frontozygomatic suture 
Frontonasal suture 
Frontomaxillary suture 
Nasomaxillary suture 

t::----!�- Zygomaticomaxillary suture 
Resorption at point A 
Midpalatal suture 
Bone deposition by 
teeth 
Pterygopalatine suture 

Figure 1.4 (a) The neurocranium increases through various growth centres: (I) the synchondroses in the skull base (2) the 
sutures in the cranium. The growing brain (3) is a mechanical entity with a stable skull base (4). The sutures in the cranium 
allow movement of the dura mater (5). (6) The brain growth is burfered by the skull base and makes the cranium reform at the 
sutures. (b) The position of the sutures and the bones in the calvaria. (e) The position of the facial sutures 
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sutures' most important morphological 
function is their ability to force a separa
tion in the growing bone matrix. Because 
bone-matrix fusion is prevented in the 
suture locations, the periostea in the 
sutures become separated and consequently 
a highly specific intrasutural fibre structure 
develops, mduced by stress. 6,7 ,9, I 0,27 This 
periosteal separation stops bone growth in 
the suture, as periosteum is the actual 
border for growth! The arrangement of 
the intrasutural fibres guarantees a con
stant intrasutural fissure of approximately 
250 flm, and has a function similar to that 
of spokes in a wheel. The spokes maintain 
the distance between the nm and the hub 
and the fibres in a suture maintain the size 
of the sutural fissure (Figure 1.5). 

After the development of the sutural 
joints, the mechanical load on the dermal 
bone matrices, caused by brain growth, is 
transformed into pressure loads on the 
matrix. These pressure loads are estab
lished by the constant fluctuations between 
the systolic and the diastolic intracranial 
blood pressure interacting with the intra
cranial volume increases. This is explained 
below. 

The vascular flow through the brain 
shows a constant pressure variation be
tween systole and diastole, as does the 
liquor pressure. Also the absolute brain 
volume increases during brain growth. In 
addition to the rhythmical pressure fluctua
tions (vascular flow and liquor flow), there 
is a constant pressure (brain growth) 
exerted on the neurocranium. At its 
sutures, the growing vault of the skull 
experiences a continuously varying load.6 

This variation in load maintains the in
trasutural fibre structure. The average load 
size (due to the constant pressure increase 
from the growing brain) exerts a mechan
ical pressure on the bone matrix through 
the dura mater and the sutural periostea. 

Skull growth in relation to mechanical stimulation 9 

Through the blood vessels in the matrix, 
this pressure load has its effect on the bone 
matrix. This also needs some further 
explanation. 

Sutures are very special Jomt systems. 
The joint ligaments run outside and inside 
the joint fissure. It is well known that joint 
ligaments run into the bone matrix and 
have a sound contact with this matrix. So 
far, there is no essential difference between 
a stiff synovial joint and a suture. The 
suture is special in that it creates a 
hydraulic continuity with the medulla of 
the bone matrix. This continuity is created 
by numerous vascular connections between 
the suture tissue and the medullary bone 
tissue. These vessels transfer the internal 
sutural pressure directly to the medullary 
bone, while, conversely, all pressure fluc
tuations in the medullary bone itself are 
transferred to the suture tissue. External 
loads on the bone matrix lead to tensions in 
the bone matrix. In the sutures, these 
tensions are transformed into sutural 
movements. Consequently, these sutural 
movements cause pressure fluctuations in 
the sutural vessels. The sutural vessels pass 
these pressure fluctuations on to the me
dullary bone. During growth the results of 
this process are perceptible as a thickening 
of the cranial bone alongside the sutures. 
This thickening has its origin in the 
pressure increases within the medullary 
cavity around the sutures. Thus, sutures 
make up the stress transducers in the 
calvaria (Figure 1.6). 

The matrix growth at the suture rims and 
along the dura mater increases the internal 
sk ull vol ume, which causes a decrease in 
the mean intracranial pressure. By new 
fission of the brain tissue, a new mean 
pressure increase is created. Repetitions of 
this process are responsible for the con
stantly renewed mechanical pressure on the 
bone matrix. 
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10 Craniofacial Dysfunction and Pain 

(a) 

(c) (d) 

figure 1.5 The fibre connections in a suture (a gomphosis) have a similar function to the spokes 
of a wheel (see Figure 1.10). They stabilize the sutural fissure, so that pressure increases within the 
suture can be transported to the medullary tissue in the calvaria bones. (a) A sutme consisting of 
a single overlap; (b) a suture consisting of a plural overlap; (e) and (d) vascular connections 
between suture and medullary bone provide the transduction of mechanical load (see text and 
Figure 1.6) 

The absence of blood vessels in the 
chondral matrix, and its elastic structure, 
make the skull base less susceptible to 
external mechanical stimulation. Further
more, the growth rate of the brainstem is 
far less than that of the neocortex. The 
phylogenetically younger dermal matrix, 
which is well vascularized and basically 
inelastic, is the perfect mechanical closure 
for the skull. This structure reacts ade
quately to rapid volume increases of the 
brain and is therefore not a mechanical 
barrier to brain growth. In the case of the 
slowly growing brain of the shark, it is not 
important for the calvaria to be mechani
cally flexible; for higher animals with a 
continually increasing brain volume, a 
flexible cranial roofing is necessary. 

To summarize, the neurocranium in
cludes the skull base, the structure of which 
is only indirectly affected by the increases in 
brain volume, and the calvaria, which 

transforms all tensions due to brain growth 
directly in its morphological development. 
In phylogeny, the complete developmental 
history of a race or group of animals, this is 
demonstrated by the fact that the shape of 
the skull base undergoes far smaller 
changes than the shape of the vault. 

The neurocranium has growth centres in 
its sutures and in synchondroses. Alongside 
the sutures, bone is created to enlarge the 
calvaria. Synchond roses are places where 
the skull base is not (yet) ossifying. The rate 
of fission of the cartilage cells in the 
synchondrosis determines the growth of 
the skull base. If ossification is faster than 

cartilage growth, the synchondrosis is 
closed and interstitial growth of the skull 
base is stopped. Because sutures do not 
ossify, adaptations in shape between the 
bones of the neurocranium remain possible 
throughout life. Interstitially, the neurocra
nium remains an active growth centre. 
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Skull growth in relation to mechanical stimulation 11 

Figure 1.6 The stress transducing system of the suture (see text) transduces all tensions 
on the suture into strain in the bone 

Outside the sutures and synchondroses, the 
shape of the skull bones is being constantly 
altered subperiosteally. Both resorption 
and apposition processes take place here. 

The growth of the nose, 
and nasopharynx 
The skull base experiences little stress by 
remodelling loads due to brain growth and, 
therefore, offers opportunities for the de
velopment of a nasopharynx. The ventila
tion, sucking and swallowing functions 
only start after birth and at that time a 
large part of the brain has been formed. 
Next to the chondral matrix of the nasal 
septum the maxillary and nasal dermal 
matrices grow symmetrically. The joints 
between these matrices are the facial and 
maxill<iry sutures. The mechanical load 
(from ventilation) causes an increase in 
these matrices and by means of the sutures 
the matrix parts can move away from one 

another. This moving away occurs due to 
selective bone increases along the facial 
sutures. 

A specific growth activity is induced by 
the development of the so-called pneumatic 
sinuses. These sinuses (the nasal cavities) 
are connected with the nasopharynx. Each 
inspiration or expiration causes a change in 
the mechanical pressure in the various 
sinuses. During growth a considerable 
enlargement of these cavities occurs. These 
enlarging cavities exert an increasing me
chanical stress on the nasal skeleton. The 
chondral growth of the nasal septum 
consolida tes this growth in a ventral direc
tion, while the facial sutures are also 
affected by this growth process and by the 
consolidation of the nasal septum. In this 
growth process, the nasal septum acts as a 
bar to secure an open window. By con
solidating the ventral replacement of the 
surrounding tissues of the nasopharynx, the 
cartilage in the nose acts as a stress 
transducer in a specific direction. The 

Copyrighted Material



12 Craniofacial Dvsfunction and Pain 

morphology of the sutures also transforms 
this stress into a mechanical stress on the 
dermal bone matrix. The growth of the 
nasal septum and the growth along the 
facial sutures is the expression of the 
changes in the ventilation function. The 
development of the nasal cavities not only 
contributes to an improved buffer function 
for the respirated air, but is also a 
mechanical load on the growing facial 
skull. 

The growth of the processus 
alveolaris 
The investing layer, the sacculus dentis, 
induces a dermal matrix around the dental 
germ layers, thereby developing a dental 
crypt. 38 These crypts are connected by the 
blood vessels (Figure 1.7a). The volume 
increase due to the growth of a dental germ 
layer increases the crypt. Such resorptive 
processes change the physical structure of 
the bone matrix. The 'growing' crypts load 
the bone matrix via the endosteal mem
brane. The mouth functions, sucking and 
swallowing, load the periosteal membrane 
of the matrix. Together these processes 
increase the alveolar bone volume (Figure 
1.7b). Once more, the maxillary suture acts 
here as a stress transducer in the matrix. 

After perforation of the matrix, the erup
tion (which is completel y due to the 
endosteal crypt membrane),39 the endosteal 
crypt membrane and the periosteal mem
brane fuse.9 After the opening of the dental 
crypts a connection (junction) appears 
between former endosteum, now called 
periosteum of the crypt, and the existing 
periosteum of the jaw (Figure 1.8). 

Initially, only fibres form between the 
oral part of the periosteum and the erupt
ing tooth, but after clinical load of the teeth 
the entire alveolar space, the periodontium, 
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Figure 1.7 (a) The dental crypts in the alveolar bone are 
hydraulically connected by the vascular system. (b) I heart 
function; 2 mandibular bone; 3 alveolar process; 4 devel
oping tooth; 5 dental crypt; 6 connection vessel; 7 growing 
tooth; 8 growth of the alveolar process 
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Figure 1.8 (a) The growth of the tooth crypts and the 
alveolar load by the chewing pressure stimulate the growth 
of the processus alveolaris indirectly (see text). Here too the 
stresses are hydraulically transduced by the blood vessels. 
(b) Tooth position in relation to the vessel system in the 
alveolar process. (c) Intrusion of one tooth pressures the 
vascular system and raises a neighbouring tooth 

fills with fibres.4o The organization of these 
fibres is in line with the dominating stress41 

and similar to that in the sutures. The 
periodontal fi bres too are subject to a 
constantly changing load from the period
ontal and intra-alveolar vasculature. Nu
merous blood vessels run between the 
alveolar medullary bone and the period
ontal fissure. Frolich42 recorded the move
ments between tooth root and alveoli. Here 
too the rhythm is analogous to that of 
systole and diastole in the blood flow 
(Figure 1.9).43 
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14 Craniofacial Dysfunction and Pain 

J 

� 

�. ::: .. . ' : . .. ; . MAY 
Figure 1.9 Vessel and fibre connections spread the occlusion 
and articulation forces over the entire processus alveolaris. 
The vascular flow restores the intrusion of the dental root 

A special mechanical load is created by 
mastication. During mastication, the teeth 
are forced into the matrix.27 The collective 
vessel connections, from periodontium to 
medullary bone, spread this force. The 
average pressure of the vascular pulse in 
the medullary bone is the physiological 
counterpressure for the chew 10ad.27 Chew
ing causes an apical movement of all 
elements of on average I mm per day, so 
all teeth are forced I mm into the jaw! 
During the night, the elements return to 
their initial positions. This highlights the 
load on the matrix by mastication. The 
influence of the mechanical stimulation on 
the growth of this dermal matrix will be 
discussed further in the section on growth 
regulation. 

In children remarkable changes occur in 
the position of the deciduous teeth. As the 
crypt growth of the permanent teeth in the 
jaw proceeds, the processus alveolaris 
increases. This leads to spacing of the 
initially closed milk teeth: free spaces 
develop between the deciduous teeth. The 
germ layers of the permanent teeth are 
situated orally to the milk teeth, so the 
growing crypts increase the dental arch. 

In summary, we may note that there is a 
great similarity in the mechanical load 

transmission from the teeth to the alveolar 
bone, and the mechanical load transmis
sion among the bone parts bordering a 
suture. In both anatomical structures gom
phoses develop; periodontium and suture. 
Basically, there is no physiological differ
ence between sutures and periodontia; 
during growth both structures act as stress 
transducers (Figure 1.10). 

The growth of the mandible 
None of the chondral matrices that create 
the mandible in lower animal species are 
present in the formation of the human jaw. 
However, the chondral cartilage of Meckel 
is the first support of the complete dermal 
mandibular matrix,20 which develops as 
two paired bars where the inferior alveolar 
nerve crosses Meckel's cartilage. In hu
mans, the formation of the mandible is due 
to the formation of a dermal bone matrix. 
Meckel's cartilage controls the shape of the 
fusion of the two mandibular matrices in 
the mental symphysis. 

This part of the matrix, roughly from 
canine to canine, has a particularly stable 
morphometry. The morphometry of the 
angle and the ramus develops under the 
influence of a large mechanical load, 
without supporting cartilage regeneration 
(Figure 1.11). 
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(a) (b) (c) 

Figure 1.10 All gomphoses are bas ically the same and regarding mechanical function, can be compared to 
the spokes in a wheel (see text). (a) the dental gomphosis (periodontium); (b) the sutural gomphosis 
(suture); (c): a wheel with spokes 

The development of a secondary cartilage 
nucleus in this dermal bone matrix (the 
head of the mandible) has been ascribed to 
the fetal load from the skull. This second
ary cartilage nucleus remains covered with 
matrix periosteum throughout its genesis. 
The temporomandibular joint is the only 
synovial joint in the body which is not 
covered by cartilage but by periosteum. 

As the mastication function starts, the 
mandibular caput and base experience a 
direct mechanical load through the at
tached mastication muscles. The processing 
of these large forces is seen in the very 
compact matrix structure and in the chon
dral part of it in the caput. The fact that 
this chondral caput matrix is maintained 
throughout life highlights the necessity for 
durability of this part of the bone matrix. 

Immediately after birth the mandible is 
positioned far more distally than in the 
adult skull. The angle is initially much 
bigger and the ramus can hardly be 
distinguished. During sucking and swallow
ing, the muscles bring the mandible into a 
more ventral position. This increases the 
space in the temporomandibular joint. This 

Figure 1.11 The skull of a young child shows the growth of 
the tooth within the alveolar bone 

growth load stimulates the growth of the 
head of the mandible. This secondary 
cartilage disc is thus occurring secondary 
to the functional joint load. The growth 
keeps the joint space (despite the load) 
small. if a distal position of the mandible 
still exists (malocclusion) in adolescence, a 
functional activator can stimulate the 
growth of the head of the mandible. Such 
a regulation appliance stimulates the mas
tication muscles, which bring the jaw into a 
more ventral position. 
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16 Craniofacial Dysfunction and Pain 

Growth regulation 

All living organisms, different as may 
have two basic incarnation (the 

shape) and information (the function). 
Initially, the of many embryos show 
great However, during 
opment the mutual 
functional behaviour big 
op species, but before 

are a 
in shape can be observed. 

Functional behaviour is, therefore, some
how 

not possible in the of the necessary 
shape. How does an learn about 

shape and what is the course of 
such developmental processes? 

It is that the DNA composition 
of gene a in process, but 
gene structure and quantity are of minor 

a simple potato has a much 
more complicated DNA structure 
man and the DNA two fruit flies, 
identical in shape, may differ greatly. 

control is a multicausal 
in which 

current incarnations) 
sequent shapes. 
tional processes 

learn to adopt sub
and 

status, the 
receptive factor, ensures that a fish 
grows into a fish and not into a 
The tissue status of a fish is only receptive 
to the incarnating functional stimulation 

leads to the adult fish Without 
functional stimulation, prop-

do not lead to growth. Each incarna
tion state is a perfect reaction to current 
functional the growth 
phase of the functional 
stimula tion results in a reaction of the 

thus growth (incarnation 

Returning to the 
here too, a 

incarnations can be discerned. 
development with the 

of 
a Here too, each new 
incarnation is capable learning to grow 
further. When the first inflexible) 
structures like cartilage and bone have 
developed in the head, this results immedi
ately in the manifestation of new 

the gene. Genetic information is 
nothing but a 'biologically past, 
and therefore any ontogeny is a repetition 
of 

choice of the primary nature of the 
bone matrix, bone or cartilage, has 
been a distant 

Orientation depends partly on 
current functional and in 
part on the gene in cell. Two 
from ontogeny illustrate this. 

XU''rIIJ'W 1 
to the brainstem experi-

ences a stress, on one 
blood flow, which at that in 

time is almost cranial in direc-
25 and on the other hand from 

expanding 
in all embryonic areas with 

stress, the bone of choice is 
cartilage. 
Example 2 

area between dermal ectoderm and 
dura mater, the future calvaria, 
strain load to the growth of 
neocortex. with the embryonic 
scenario, is plexiform 

incarnation) and 
crucial for the function 
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(the subsequent information). Therefore, 
the hard control the 
growth of the head successive growth 

To put it way: from a 
mechanical view, the hard tissue 
parts are the that 
enable further this 
aspect is often not led 
to an unnecessarily complicated growth 
theory, with too many causal factors. Van 
Limborgh 17A4 the growth ",,,,rpn.,, 

by means of an system of genetic, 
epigenetic and and external envir-
onmental were divided into 
general Of course, a 
growth 
but it is 
clinical 

misinterpret 
theory 
possibility 
factors as 
distinct 

can 
realize that 
inseparably 
instrument that the genetic 
tion laid down in each cell to develop. 

Growth is, therefore, only a 
of elaborating logically 

(incarnation). 
from 
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is always a 
than just a failing 

the 
the 

for the patient. 
cannot undo the growth 

addition to the present 
skull parts are 

leads to a shortage 
of tissue is the 

inability of the 

process. 
fusion 

lOa 
correction cleft during 

growth will 
to such an extent 
be necessary. For an 

deformity 
surgery will 

optimal course 
growth, a late 
growth has been 

after 

best by far. The social necessity for early 
surgical intervention is disregarded here. 

Growth regulation no functional 
priorities. The regulates its 

example, if the 

stance because 
during growth, pneumatization 

for 

ops in the nasal A high palate and 
a narrowing of are the clinical 
results. Obviously, is no such thing as 
a genetic morphology! All organisms 
the ability to the most 
genetically 

if 
processes a 

fails, 
morphological 
be disturbed genetic 
dependent on the result of the 
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control. This can also regarded as a 
consequence of modular construc-

tion methods, which are typical biolo-
On the one modular 

methods a solid 
and tested of successful evolu-
tionary creations. On the other 

dependent on 
achieved growth the 
of a module is the necessary starting point 
for a further 'H,"A,'-','., 

Morphogenesis after the 
'adult' growth result 

Clinical into growth and 
ment seem to be for paediatrics. 

of growth 
of our 

skeletal system is absolutely essential for 
adequate treatment of pathogenesis. 
human body is not a that provides 
la bour or products which can be stopped 
then restarted for the next task. On the 

of external stimulation, every body 
will adapt as much as possible to 

extent of 
adaptations is in the genes. 

The duration of the is, there-
to very important for 

consequences of this 'adaptation 
To be able to estimate when a 

leads to the development 
we need to know the total 

functional relations in the organism. This 
requires a more than 

therefore, impossible. 

Discussion 

As far as the skull is the 
gained from monitoring growth 

and development demonstrates that in 
addition to the temporomandibular joints, 
the skull has many flexible 
sutures and periodontia, 

neural information flows continu-
ally. If one of is disturbed, there 
will also a disturbance in the 
framework, which may 111 

tion and pain. Unfortunately, this is 
stood by only a small number of clinicians. 

we are guided by our «1l''"'F;\.'''-' 

perfect of the 
system. The clinician should 

behaviour of the skull and 
consideration to the fact that it is a 
dynamic joint complex (see also Chapter 2), 
This may be a for 

and symptoms. 
influence the potential skull growth and 

function, based on 
tion the stress transducing princi
ple, both in the young and in the old. 
Patients who do not react to our therapy 
are as psychotic or, even worse, as 
malingerers. In his m 

occlusal function' tries to convince 
us of relation the vertebral 
musculoskeletal system and functional 
jaw. Much still to added to our 
knowledge the functioning of the sutural 
and periodontal musculoskeletal system. 

With this chapter I hope to have a 
contribution to the discussion of 

the importance of the flexibility of the 
sutural They are of 
tance during growth, but 
importance as parts of the 
loskeletal during 
growth They can a cause of 
dysfunction and pain throughout the in-
dividuaL clinician has to 
develop manual to and 
as proposed in Chapters 2, 4 and 7. 
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2 

Features of cranial tissu a a basis 
for clinical patt rn recognition, 
examina ion and treatment 

J M. von Piekartz 

Introduction. What lies above Terminology and definitions 
the atlanto-axial joint? 

Most with a 
background are in fundamental 

and treatment of the 
there are 

tests to screen vertebral 
ciency 1 and reliability, and validity studies 
of spinal movements have 

undertaken.2 about the 
structures atlanto-axial joint 

the temporomandibular joint)? 
is still manual 

as a subject 
we are open-minded and try 

to clinical that are 
probably related to the region; 
perhaps we can better understand patients 
with problems, for 

facial 

are discussed in this 

The skull bones 

terminology been in the 
literature to the same 
Clinicians who predominantly use 
movements in treatment and 
assessment are helped a classification 
which clinical relevance, but is also 
understood other 
fore, the following 

from literature may 

skull without man-

without 
facial bones. 

Viscerocranium: the 
skullcap formed by fron

occipital and parietal 
bones. 

Skull temporal, sphenoid 
I (Figure 

From a viewpoint 
tions are helpful. Personal clinical 

ni-
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Viscerocranium 

Chondrocranium Calvaria 

(Skull base) 

occipital bone frontal bone 

sphenoid bone parietal bone 

temporal bone temporal bone 

(sphenoid bone) 

(occipital bone) 

Figure 2.1 Anatomical classification of the cranium (adapted from Bourekas and 
Lanzieri. 19943) 

ence suggests that passive movements of 
the neurocranial bones will cause different 
reactions depending on the area of the 
cranium that is influenced. 

For example: 

• The qualities of pain in the neurocra
nium are generally duller and greater 
in area. The facial skeleton has a more 
localized and sharper quality of pain. 

• Facial bone mobilization after trauma 
generally responds faster than neuro
cranial bone mobilization in the same 
situation. 

• Associated symptoms such as vertigo, 
dysphagia and dysarthria are easily 
reproduced or more easily reduced 

with techniques on the neurocranial 
bones than on the facial skeleton. 

Dynamic features of the 
cranium 

Little is known about cranial bone motion. 
The commonly held belief that the cranial 
bones fuse in early life has been shown to 
be false.s Histological studies have sup
ported the idea that the articulating sur
faces of the cranial bones allow a small 
degree of movement.6,7 Orthodontic and 
dental journals have published more arti
cles relating to the field of cranial adapta
tion, changes and movement of the 
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24 Craniofacial Dysfunction and Pain 

Normocephaly 

Dolichocephaly 

Brachycephaly 
Plagiocephaly 

Plagiocephaly 

Figure 2.2 Types of craniosynosthosis. Trigonocephaly: malformation characterized by a 
triangular configuration of the cranium mostly in the frontal region. Brachycephaly: premature 
closure of the sutures between both parietal bones (sagittal sutures). Plagiocephaly: an 
asymmetric craniostenosis due to premature closure of the lambdoid and coronal sutures on one 
side, which is expressed in an asymmetrical face and neurocranium. Dolichocephaly: premature 
closure of coronal and lambdoid suture, which is expressed in an disproportionately long head 
(Adapted from Xu, Shephard and XU44) 

cranium, in the past ten years than in the 
entire history of this field. Studies of skull 
growth measured by cephalometry have 
made enormous progress.8-16 Owing to 
these new developments it is now known 
that the process of ossification starts in the 
mid-twenties, that the cranial sutures may 
remain open throughout life and that some 
motion and flexibility last into old age. It is 
now accepted that the cranium is not a 
rigid sphere of solid bone which ossifies in 
early life, rather it adapts to and changes 
with its environment independently. 17-22 

Clinical evidence of this is seen in plastic 
and reconstructive surgery after premature 

craniosynostosis (closing of the sutures) 
(Figure 2.2). Corrections of persisting 
cranial deformities can still be made at 12 
years of age. 23-30 

The nature of cranial movement 
(cranial dynamics) 

The nature of the movements between the 
cranial bones still remains unclear. How
ever, there is recognition among many 
clinicians (osteopaths, chiropractors, man
ual therapists, orthodontists and dentists) 
and researchers that the cranium has some 
mobility.31-34 
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Figure 2.3 DiAercot mathematical models predict the cranial facial growth in children, which can 
help the orthodontist in making clinical decisions. The numbers in the figure correspond with the 
main landmarks used during cephalometl'Y (Adapted from de Bruin, 1993(6) 

An overview of the different hypotheses 
on cranial bone movements (cranial dy
namics) found in the literature fol lows. 

Continuous, predictable and 
rhythmic motion 

This type of cranial movement is widely 
regarded as the fundamental principle 
underlying cranial pathomechanics and is 
described by Sutherland35 as one of the 
fundamental theories of osteopathy.32,36,37 

Spontaneous, unpredictable 
motion 

Cranial bones may move independently 
from each other. There is no consistent 
pattern of motion. Upledger and Vrede-

voogd maintain that the pressure of the 
vascular and cerebrospinal fluid circula
tions influence this motion of the 
bones.32,36,38 

Movement by transduction of 
forces 

Stresses and pressures are transd uced 
through the skull and build up forces so 
that growth is stimulated in the whole 
craniofacial mandibular and cervical com
plex. The sutures play an important role in 
this stress-transducer mechanism.39-42 This 
principle is well-known in orthodontic, 
dental and paediatric plastic surgical litera
ture and is used in these fields. For 
example, in long-term cochlear implantation 
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of protheses in children it IS 
skull thout 

.43.44 The masticatory 
example tone and 
forces),34.45 the position of 

mandible 46,47 the 
and the junctionS] 
influence cranial growth and form. The 

eye position, 
asymmetry. A 

asymmetry is possible quite 
using surgery. 54,55 
tists use mathematical models (cephalome
try) to the growth change in 

a specific splint therapy so that 
dysfunction 

and the 
favourable 
external 
formities the orbit due to 
or a prolonged single 
or supine), can deformation of 

II in young children.58.59 (For more 
information see Chapter I.) 

In summary, it can be that 
the bones move owing to external 

with the sutures 
tant 32 The 
and the effect 

the cranial 

changes, is still an 
therapeutic stra

surgery, eye correc-
and therapy 

future 

effects. 

The res as a al 
source of symptonls 

Most previous 
concentrated on 

on sutures have 
relationship between 

and suture 
ogy,31 and the 
sponses changes 

in vitro in animals 63.70� 

question can sutures be a 
source of nociceptive input and can 
present clinical patterns? 
within 
the 
of 

as 
Study 

of cranio-
pam or as the Bell 

classifica tion, IS no description 
pain' or 'suture dysfunction,.76 

Neuroanatomical, neurobiological 
of the sutures 

symptoms may give 
clinicians a basis to unfamiliar or 
new clinical patterns are rare.77.78 However, 
well-known that may 
are those of and Mitchel,-'6 
Bourekas and Lanzien.3 They 

and 
and innervation in 

sutural ligaments. 
Yen and 

-
] and Meikle ef al.73 

discovered 
in trasuturally using 

This collagen tissue was 
present, and 

short-term and 
tion.7o The function 
fi bres which 

have AS and C 
forces on 

neurobiological and 
sutures may cause 

I 
which change the 
cranial 
cause pathophysiologicaJ 
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suture.til It can be hypothesized that 
passive movement the cranium could 
possibly relieve within the sutures, 

followed m 
in the 

articulations, if 

Can the sutures seen as a 
pa of a joint complex? 

group 
tional anatomists 
paedic surgeons, 
osseOllS structure with 
This theory is 
study 4.69.79.110 The other group, 
which includes orthodontists, cranial mor

those who are involved 
manual therapy (for manipulative 
physiotherapists, osteopaths and chiro
practors), that the suture is a 

con
to its environment, even 

age.
11.75.HI-S6 In 's Anatomy, 

the suture has been described as a 
non-synovial joint with 
nective (fibrous 
words 'solid' and 'joint' seems contra

The variation in the 
the contact 

bones 
ject. 'Fibrous' or 'solid connections' and 
'articulations' or 'joints' are the 
same context and in same literature, 

can confusing.69•73,87-91 

Sufures. 
• are structures nPI H'''',. bones which 

are by membranous ossifi-

are pliable and 
(80urekas a radiologist).J 

• are solid non-synovial joints with 
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interosseous connective tissue (Wil
liam and Warwick - anatomists),4 

• a strong (band of) between 
while slight 

movements (Pritchard anatomist),92 
• are bony connections, have 

autonomous capacity, and 
which can be influenced by 
external (Wagemans - ortho-

31 

From a perspective a joint can be 
defined in a more 'open-minded' way, for 
example 'functional may appro-

A example of this is Mai-
tland's 'Any non-contractile 

moves or is moved 
other tissue any 

, It may be concluded 
potential to be a 

movements can be 
useful tools with which to examine and 
treat cranial bone However, the 

has to be aware that the 
passive movement to the 

cram urn it is not the tissues in 
individual suture Uoint) 

are examination 
of a peripheral that compres-
sion and decompression forces are 

through and per-
94-103 

Which structures can be 
influenced by passive 
movements? 

anatomy of IS 
enormously complex and includes many 
different structures (bones, nerves, blood 

etc,). 104 a clinician it is important 
to reflect on which structures one can 
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28 Craniofacial Dvsfunction and Pain 

Figure 2.4 Mid-sagittal M RI scan of an adult human brain, before (A) and after (B) the cranial mobilization, Note how brain 
tissue has moved (black arrows in picture B on the left side), particularly the corpus callosum (a), lateral ventricle (b) the 
fornix column and the fourth ventricle (e) (picture B on the right side), (From Pick, 1994), A preliminary single case magnetic 
resonance imaging investigation into maxillary frontal-parietal manipUlation and its short-term effect upon the intracranial 
structures of an adult human hrain, j, Mal1ipul. Ph)'siol. T/I<'r" 17, 168-173 by kind permission 0[' Lippincott Williams & 
Wilkinsl2'j 

. 

influence with 'hands on' examination and 
treatment. The main structures are briefly 
discussed below. 

Cranial bones, sutures and 
nerves. 

Please refer to the section on cerebrospinal 
fluid following, and also to Chapters 1 and 
7, which describe the behaviour of these 
structures in detail. 

Dural attachments 

The meninges have a firm attachment to the 
inside of the atlas and the occiput, and also 

to the connective tissue within the cranial 
sutures. 74,75 Butler (1991) has already 
described the nervous system as an elec
trical, chemical and mechanical conti
nuum.78 

A strong correlation has been suggested 
between (the influence of) the condition of 
the dura, suture morphology and the 
cerebrospinal circulation.I05112 Abnom1al 
conditions of the dura influence the growth, 
the shape of the cranium and its environ
ment.113-117 Abnormal short-term or long
term forces change the mechanical and 
physiological condition of the dura,IIS-121 

The effect of extracranial pressure on 
intracranial membranes, brain and dura 
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mater has been demonst 1 22-123 
Pick,125 for example, 
case using a resonance 

investigation into passive move
ments of the 
regIOn 
the intracranial structures 
human Positional were seen 
in callosum (fornix column) 

lateral vesicle. study supports the 
hypothesis that passive movements 

the (Figure Other 
studies on humans 
movements of the 

effects to 

passive 
cranial bones 

so that environment 
meningeal 

the 
altered. 1 1 9-121 

Intracran I vascu 

functions 

• the wall for 
bathes in a pool of 

a change in 
racranial 

can compromise or 
change the blood flow of 
blood II L126.128 

• cranial vault bones are 
cell formation.76•89.!29 

blood 

" rich innervation the intracranial 
blood vessels sympathetic ner-
vous brain 20 (Yo 
the total oxygen uptake body 

nervation 

a good blood One 
blood flow to the 

resistance.32 
it 

regulation 
trigeminal nucleus periaqua-
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the 
nervous 

In the clinic I have 
movements applied to the patient's cra-
nium can physical which 
are possibly in altered autonomic 
reactions. For example, the of a 

with reduction the 
together flushing, slowly 
vertigo and sweating during or 

unusua 1. It is 
we observe 

that they 
are due to a vascular but clinical 

and 
this are still lacking.6o 

Cerebrospinal fluid (CSF) 

provides an container 
CSF IS 

for the transport of substances such as 
neurotransmitters, nutrients, waste 

home-
4.134--1 36 

products to maintain 
ostasis of 

The 

and the major routes 
the CSF, are altered in situa
tions as hydrocephalus, Parkinson'S 

and neuro-

headache, craniomandibular 
and atypical facial pain - but this has not 
been proven. When one manual 

to the facial one may 
see changes in the 

and symptoms, 
Some 
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Cranium 

CNS 
tissue 

volume 

Cranial sutures 
Cranium 
Cranial subarachnoid space 
Dura 
Spinal subarachnoid space 
Vertebrae 

CNS 
vascular 
volume b 

Spinal 
��==================��� CSF 

volume 

jn! 
a v 

m 
Spinal column 

a, arterial 
b, bulk absorption at arachnoid villi 
m, CSF in spinal subarachnoid space 

v, venous 
VC, venous compliance 
c, capillaries 

Figure 2.5 This model accounts for the dynamic and steady-state volume-pressure buffering 
characteristics of the intact cranium and spinal cord. The total cranial compliance arises in part 
from the system's ability to distribute its internal volumes of blood (arterial (a) and venous (v» and 
CSF into the systematic venous circulation (b) and/or CSF into the spinal subarachnoid space (m). 
The cranial bone mobility (but also the intracranial fluid movement) contributes to the total cranial 
compliance. This depends 00 the suture compliance and the increase of intracranial volume (CNS 
tissue volume and CNS vascular volume) (adapted from Heisey, S. R. and Adams, T., 1993142) 

patient reactions after application of pas
sive movement on the cranium were: 

• 'My sciatic pain changed a few hours 
after that pressure on my skull.' 

• 'The low back pain suddenly stopped 
after the treatment.' 

• 'My depressed feelings and the head
aches have decreased. I feel much fitter 
than over the last 2 months.' 

• 'The burning eye pain was severe for a 
long time after the treatment. ' 

A possible hypothesis could be that the 
CSF moves and that biochemical changes 
occur during and after cranial intervention. 
Adams and Heisey141,142 showed the im-
portance of cranial bone mobility in 
anaesthetized cats, using a newly developed 
instrument for quantification of cranial 
bone movement, by measurement of CSF 

movements. When the intracranial volume 
(ICY) increases the cranium adapts (using 
the phenomenon described above), which 
can be called cranial compliance. The total 
cranial compliance depends on the mobility 
of intracranial fluid and movement of the 
cranial bones at their sutures, when there is 
an increase in ICY (Figure 2.5). Even with 
small increases in ICY, cranial bone mobi
lity plays an important role. This suggests 
that in minor pathological changes the CSF 
dynamics may also occur, and that the 
movement of cranial bones during exam
ination or treatment may change the CSF 
dynamics. 

The brain 

Studies have shown that frontal and lateral 
impact injuries to the brain mass affect the 
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ence of passive movements on the brain 
mass. showed the short-term effect of 

movements on an 
brain in a preliminary 
which is described earlier 

I 144 el a ., 
Adamsl42 

role of the system in 
compliance. increasing the 
volume, the important role 

played by the brain in movements of the 
cranial at their sutures 
demonstrated. 32,37,141,145 

be that 
the 

influences the movement 
in the brain. have 

a long time in the 
techniques on the brain 
describe brain as a 

motile organ with inherent 
and are strongly 

and dural 
38,146,147 

on movement 
to maximal of 

is a strong 
dura and the 

membranes, and the brainstem lengthens 
by about I cm.148,149 Cinematography 
the brain laminectomy 

of and a 
74,89 The 
pressure 

and can have consequences 
examination and treatment by 
dynamics. 138 

Cranial nervous tissue 

Within the there are numerous 
impinged 

or 
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There are many vulnerable 
potential mechanical interface 

which contacts the peripheral ner-
vous problems cranial 
nerves, which may in due course as 

and/or III 
may lead to a 

neuropathy.I04,150,151 

movements may (or in-
in intra- or extracranial 

structures by changing the pathodynamics 
of F or detailed 
see 

osseous relationships and intra-articular 
stress of the cranial vault.152-156 

Studies have shown that 
during growth on 

�W�Uj"'�� in craniofacial 
51,157-161 

on neuromuscu
craniofacial 

with long-term bruxism 
a significant 

diameter of the 

no 
direct studies contribution 

or symptom distribution from the 
cranium in such Clinically it 
may often be noted muscle tone 
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(a) (b) "'"-----'_ 

Figure 2.6 (a) A 9-year-old male patient with the diagnosis of congenital muscular torticollis. with the main complaints of 
unilateral headache (right side) and disturbance of concentration. Note the asymmetry in the face (orbits, ears, frontal 
region). (b) The same patient with an asymmetrical position (side flexion of the neck towards the left elevation, left shoulder, 
elevated scapula) 

decreases alongside the relief of symptoms 
in this region following treatment with 
passive movements, and this suggests a 
strong functional relationship between 
these structures. (For more information 
about this subject see Chapter 9.) 

'Hands on' skills. A basis 
for assessment and 
management strategies 

The terms 'hands on' and 'hands off' have 
been clearly described clinically by McIn
doe. t65 As a physiotherapist and psychol
ogist she emphasized the need for both 
strategies, especially for patients in a 
chronic pain state. As a strategy Hands 
on is mainly used to identify the sources of 

the symptoms and to classify the pain 
mechanisms, but can also have a role in 
monitoring reactivity, as a form of com
munication and for education, rather than 
a quick fiX.65,78 A decision needs to be 
taken on whether other strategies should be 
used, such as other manual techniques, 
treatment with equipment or other 'hands 
off' management. Hands off in the right 
framework can lead to skills for self-help 
and self-treatment. 166 The disadvantages of 
hands on are that it can lead to nocebo'67 

and can discourage active participation. 
Passive movement of the cranial region 
may be a basic hands on tool for further 
clinical management of patients with a 
variety of clinical presentations (see also 
Chapter 7). 
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Examples of examination 
and treatment by passive 
movements of cranial tissue 

The only types of passive movements 
applicable to the cranium are accessory 
movements (movements which cannot be 
performed actively by the patient but only 
passively by another person).93 The move
ment direction of accessory movements is 
defined by the direction in which the 
clinician performs the accessory movement, 
for example an antero-posterior movement 
of the zygoma or longitudinal movement of 
the temporal bone. An advantage of testing 
movements in differing directions is that 
clinical decisions can remain open as to 
which possible structure(s) influence the 
cranial dysfunction and pain. Multiple 
structures, and also multiple pathobio
logical mechanisms, may influence the 
signs and symptoms of any particular 
patient.9J,168 

Dependent upon the clinical presentation 
of the patient's problems, passive move
ment to different regions of the cranium is 
indicated. As a result of my clinical experi
ence with manual techniques the strategy 
shown in Table 2.1 is suggested. 

Table 2.1 

Neurocranium General techniques Occipital-frontal 

region 
Occipital region 
Frontal region 

Temporal region 
Parietal region 

Specific techniques 
Viscerocranium General techniques Orbit 

Zygoma 
Maxilla 

Specific techniques 

When the symptoms of the patient are 
thought to relate to the craniofacial region 
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in most cases neurocrania! techniques are 
proposed, because they have more influ
ence in changing stress or effecting move
ment of larger regions of the cranium. 
Therefore, it is often useful to apply 
techniques in different regions as described 
above. Which region one starts with can 
depend, for example, on the pain area, 
history and observation. When a patient 
complains of symptoms in the temporo
mandibular region, primary examination of 
the temporal region is indicated. 

When from the history and from obser
vation it is clear that the patient has a 
plagiocephaly, occipital-frontal examina
tion makes sense in most cases. General 
techniques are in my opinion useful: 

• to gain an impression of severity, 
irritability and the pain state from 
which the patient suffers. 

• to give information about which re
gion has (relevant) dysfunction related 
to the patient's symptoms and to give 
an indication of whether to examine 
that region with more specific techni
ques. 

• to allow the patient to become familiar 
with cranial techniques in general. 

When the clinician feels that the re
sponses to passive movements in one or 
more region(s) are abnormal, they can 
decide to examine or treat this region with 
more specific accessory movements of that 
bone or its neighbouring bones. The 
following are some techniques which are 
commonly used together. They are: 

• general compression technique of the 
occipital-frontal region. 

• transverse movement of the sphenoid
occipital region. 

• rotation of the maxilla around the 
sagittal axis. 
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34 Craniofacial Dysfunction and Pain 

Figure 2.7 General compression technique of the occipital-frontal region 

General compression technique 
of the occipital-frontal region 

Starting position and method 

The patient lies supine; you sit to the right 

of the patient with your right hand resting 

on the plinth. Hold the patient's occipital 
bone with the tips of your fingers on the left 
side. Place your left hand on the frontal 

bone keeping both elbows flexed and 

maintaining contact with your trunk (Fig

ure 2.7). Apply increasing pressure with 

your left hand posteriorly while at the same 

time moving the right hand anteriorly in 
the opposite direction. By doing this you 

are increasing pressure on the cranium. 

Grasp with the whole volar side of both 

hands so that the pressure is evenly 

distributed. 
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Figure 2.8 Transverse movements of the sphenoid bone in the occipital-sphenoid region 

The same starting position can be used to 
create a decompression technique. Begin 
with your hands in the same position, make 
an anterior movement avoiding squeezing 
your thumb and fingers together, then 
make a posterior movement with your right 
hand. 

The occipital-frontal compression is one 
of the most general movements because it 
inftuences many cranial tissues between the 
occipital and frontal bones. It also gives 

you an idea of the amount of force you 
need to apply relative to the condition of 
the patient. An advantage is that when 
using this technique you can easily modify 
the movement by an angulation to release 
or increase the patient's symptoms - for 
example, a post-whiplash patient with mod
erately irritable symptoms such as dizziness 
and dull headache which are reproduced by 
general compression but decreased by an 
angulation laterally towards the hand that 
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In 
sphenoid 

Transverse movement of the 
occipital-sphenoid region 

Starting position method 

This technique is a common 
treatment when one has 

that accessory move-
ments of the especially those 
in the occipital-sphenoid region, signifi
cantly change the symptoms of the patient. 

Have the patient lying supine and com-
fortable and sit or at head. Cup 
his occipital bone in your hand, your 
elbow resting on plinth. Hold the 

wings of the bone between 
tips of your finger of 

your hand your left 
forearm against your trunk during move
ment of the sphenoid bone to prevent 
extraneous movement. 

Once again, it is 
body and not your 
movement. Apart from 

that it is your 
that create the 

anchoring your 
against your 
thumb, 
you to do this. 

between the two 
same, ensuring that you 

in tone in your hand 
the patient to inform you of any 
localized pressure from your 

Comment 

occipital-sphenoid 
to 

reasons this might be: 

is always 
avoid any 

Ask 
In 

one of 
Some 

(I) relatively long of suture 
a source of 

169 Researchers 
mobility, which can 
dysfunction and 
have varying about the age at 
which union of sutures occurs 
relative to the other cranial bones. 

(I) the sphenoid 
the largest 

which can 

(I) general symptoms 
can be traced to deformation or 
dysfunction in this 

consequences for 
and foramina. The 

where cranial nerves 
through the same foramina. 

symptoms related to 
nial fl uid congestion can 

171 Clinicians are 
significance of symptoms such as 

problems, taste 
of the 

and 
like cranial arrhythmia, 

disturbances and 
tone in the sternocleidomastoid and 

musc!es.32,169 

Rotation of the maxilla around 
the sagittal 

intraoral technique the 
The aim 

to establish whether the 
are predominantly 

maxillary region rather 
signs and 
provoked from 
than the orbits or When you find 

'-'''!-'vu"",,, such as extreme abnormal 
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Figure 2.9 General rotations of the maxilla around the sagillal axis 

ness on left and right rotation or reproduc
tion of the patient's symptoms, this gives an 
indication that you should explore this 
region further with other accessory move
ments or neighbouring bones. 

Starting position and method 

The patient lies supine and is comfortable 
and relaxed. The plinth is at the height of 
your iliac crest. A small towel against the 
contralateral side of the head can be useful, 
particularly during rotation and transverse 
movements. The web space of your left 
thumb and left index finger span the frontal 
bone and stay on the right lateral border of 
the frontal bone or are contacting both 
greater wings of the sphenoid. This depends 

on which is the main joint to be examined, 
the maxillofrontal or maxillosphenoid 
joint. Your right index finger is placed left 
and right intrabuccally on the maxilla 
above the teeth and beneath the zygomatic 
process. Contact the couch softly with the 
trunk and fix the medial side of the right 
elbow against your trunk so that you can 
bend over the patient (Figure 2.9). 

During the movement make a slow trunk 
movement in the direction of the mobiliza
tion and prevent right forearm and hand 
movement. The distance between your 
right thumb and right index fingers stays 
the same without increasing local pressure 
on the bones. When the maxilla is too small 
on the lateral side, the longitudinal move
ment to caudal can be better accomplished 
using a unilateral technique. 

During clinical observation 1 believe that 

Copyrighted Material



38 Craniofacial Dysfunction and Pain 

and related to 
of the cranium, malocclusions, tempero
mandibular joint neuropathic 
pain from the maxillary nerve and max-

sinusitis indicate need for assess-
ment and, if necessary, further treatment of 
this region. 

The will that only a 
examination treatment techniques 

have been described but that doses have not 
been prescribed (force 
application) or given 
overall management. These two factors, 
can be related to 

• of patient: at around 30 
morphological of connective 
tissue, constitution of blood vessels 
and innervation and 
sutures occur92,172 

• of cranium: different re-
seems to 

suture changes with age.3l 

• pathology: pathology can provide 
clues as to whether you will be able 
to adjustments to 
the intensity of movements. 

a child with a moderate 

local techniques 
craniosynosthosis. 

• recognition of 
the treatment 

techniques together the doses you 
choose. example, a whiplash 
patient with an increase tone of 
the upper and sterno-
cleidomastoid muscles with 
hypothesis a (minor) accessory 
nerve 
occipital region is proposed 
the accessory nerve runs through the 
jugular foramen, which is formed by 

of the bone.104 

• state: pain mechanism v ..... ,�u,'u 

patient's symptoms can influence 
the way you apply cranial 

For a patient 

contrast to a 
allodynia and 

nervous system is dominantly 
involved. techniques will prob-

be more general, employing mild 
force without 

purposes such as explanation as part 
of 174 

Below is a example dominant 
cranial dysfunctions were strongly 
to the patient's symptoms. 

A elin I example 

An boy with a 
from his paediatrician of 'muscular torti-

complains a dull 
in the vertex 

began 3 years ago with a progressive 
nature. This occurs two or three times a 
week for several hours, in the 

He difficulties with concentra-
has dyslexic 

no intellectual Dur-
ing and palpation a right small 
orbit, small not prominent zygomatic 
bone, and prominent left frontal 
were observed 2.l0a). He 

head to the 
increased muscle tone in the cervical 
sp1l1e (trapezius, semispinalis and 
levator muscles) which is 
to pressure. 
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(a) 

(e) 

(b) 

(d) 

Features of cranial tissue 39 

Figure 2. \0 An 8-year old boy, wbo complained of headache and learning ditticulties, with a diagnosis of 'muscular torticollis', 
(a) and (b) before and (e) and (d) after craniofacial management. 
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40 Craniofacial Dysfunction and Pain 

easy 
side. 
dal 

was also noted 
coronal suture 

compared with 
of the 

reproduced 
stiffness could 

frontal and 

cephaly was contributing to symptoms. 
After treatments over 2 months consist-

of mobilization of and 

upper 
with 

ummary and conclusion 

till bone motion is still under 
There is some biomechani-

that the adapts to 
forces and human adult 
su tures are still  o pen In o lder 
age35,41,60 

till it is observed that 
tion of the cranium IS expressed in 

and that 
movement cranium can 

change and 

dramatically in both younger patients 
and adults. 

• accessory movements of the 
cramum can integrated into 

daily work of a clinician and can 
be an of treatment 

patient is 77 

should be careful to scruti-

rea-

needed to 
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Primary and secondary cranial 
asymmetry in KISS child n 

H Biedermann 

Introduction 

We all 'know' what symmetry (s but we 
would be hard put to a 
concise definition. Mathematical 
tions of symmetry 
living things. Strictly 
symmetrical, but symmetry is 
perceived as ideal in art and nature, I 
might even convey evolutionary 
to its bearer?·3 This point of 
remained unchaJlenged.4 A 
treatment of symmetry and 
role can be found in M011er 
Blickhorn6 reviewed a recent publication by 
Furlow7 '. . .  could 

variability in is 
importance of symmetry as a 
cause of more fundamental 
The impairment of sensa-motor 
ment in children seems to 
same 

readers can flnd a summary in: Anders 
fa LA RE-

teaches in 
WWW.Ollp.-

is empty, dead.8 Had 
after 

by intuition or trial and error. 
structures connected to sensory input 

symmetry is more than an embellishment: 
most of the informa tion has to be related to 
a three-dimensional analysis of its origin 

and here symmetry of the supporting 
structure simplifies processing. Strong 
asymmetry necessitates a higher level of 
'input-correction' and is therefore of evolu
tionary disadvantage. 

The KISS syndrome 

The term KISS refers to 
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imbalances due 

reasons for 
asymmetry 

structures of the cranium 
20 years of treatment of 

newborn babies for a 
we saw more than 5000 

cases 

term KISS syndrome is 
a seemingly non-coherent group 

and ailments found in newborn 
children, its dominant 

torticollis, often combined 
cun'..,..."T .. U of the head (Table 3.1). 

Spontaneous complaints reported by the 
(n == 263) 

Complaint 

Torticollis 
Reduced range of head movements 
Cervical hypersensitivity 
Cranial asymmetry 
Opisthotonos 
Restlessness 
Forced sleeping 
Unable to 

Percentage 

89.3 
84.7 
76.0 
40.1 
27.9 
23.7 
14.5 

9.5 
7.6 

All statistical material presented here is based on a catamnestiC 

babies treated belween 1994 and June 1995. Of the total of 

seen in our consultation were the ones we could stil! locate directly by 

cal! Of the doctors and/or phYSIOtherapists who sent them 

the phenomena 
with it are begin

more attention. Under
importance of a symmetric 

sensomotor development during the first 

year allows us 
which appear 
Seen from 

some problems 

asym
can be an early 

warning sIgn, an imbalance in 
sensomotor development which may even
tually lead to both and 
neurofunctional 
need to treat 
However, timely 
symmetrical 
a long way to 
problems 
traced back a 
problems to initial 
ture, J l one can 
importance to them 
able symptomatology 

current 
Having 

schoolchildren's 

Asymmetry in 

the word 'orthopaedics', 
mentioned the treatment 

as one important field of 
going back to 

understand that good posture 
was at the forefront of 

treatment. 
the young' 

that 
definition of the 

published in his book. 

we 

underpinning of new 
was lost in later centuries, and 

eminently functional approach 
had to way for the mechanistic 

which have dominated ortho-
paedics in last decades. 
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figure 3.1 Two KISS babies with their cranial asymmetries. 
Both pictures were taken by the parents and are reproduced 
here with their kind permission. They show in both cases a 
right-convex KISS situation with the accompanying cranial 
scoliosis, microsorny of the left side of the face, flattening of 
the right occipital region and a seemingly asymmetrical 
positioning of the ears. All these morphological asymme
tries need many months to subside. The important sign at 
the control 3 weeks after the initial treatment is the free 
movement of the cervical spine 

Asymmetry in newborn babies remained 

a well-known problem, although one which 
was often thought to disappear sponta
neously if left alone long enough. For a 
long time it was linked to malfunction 
of the sternocleidomastoid muscle. 'The 
etiology of congenital muscular torticollis 
remains a mystery despite intensive investi
gation' is a commonly held view, see 
Davids e/ a/.12 most authors still put the 

blame on birth trauma of the sternocleido
mastoid muscle.13,14 The symptom ·was 
thought to be the cause. At least in the 
early phases, the shortened and thick 
sternocleidomastoid muscle is so prominent 
that it is a 'natural' culprit. This chapter 
argues that it is a co-victim of the under
lying trauma to the articular structures of 
the cervical spine and as such it is not a 
good starting point for therapy or analysis. 
It is far better used as an indicator of the 
improvement brought about by other 
therapeutic measures. 

There is a controversy about how to react 
to a fixed or asymmetric posture in new
born babies. Some consider this a 'physio
logical scoliosis' and think it wears off 
without treatmenL1S.16 More recent papers 
stress the importance of asymmetries in 
perception and posture for the develop
ment of more severe consequences later 
on.17 Buchmann remarked, 'The existence 

of an asymmetrical range of tilt in the 
suboccipital region of a child is no big deal. 
Only if additional signs accompany this, an 
immediate treatment might be necessary'. 18 

Asymmetry is frequently found in testing 
newborns 19,20 and its clinical significance 
has to be carefully examined. Seifert 
published data of unselected groups of 
newborn babies where she found that more 

than 10% of all newborns show signs of 
asymmetry of the functioning of the upper 
cervical spine.21 

Nobody advocates a treatment schedule 
where all these initially asymmetrical babies 
have to be treated routinely, but these 
babies should be re-examined later on and 
treated if the functional deficit has not 
subsided spontaneously after 4-6 weeks. 
We would propose to take a large margin, 
especially as manual therapy is a low-risk 
procedure, quite uncomplicated and does 
not need to be repeated more than once or 
twice. 
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Keessen el al. showed that accuracy 
of the proprioception of the upper 
reduced in cases with idiopathic 
and spinal asymmetry. 17 As we 

the proprioception of the arms 
on a functioning 

regIOn, functional deficits 
should be corrected as soon as 

During 1 5  years of 
children suffering 

we were able to 
treatment of these cases can 

treatment of a 

impulse (thrust 
cervical spine. 
led to the presentation 
office subsided during 
intervention (Table 

Table 3.2 Improvement after single treatment for 
KISS-related problems. Answers of parents inter
viewed 6-18 months after treatment (216 answers 
of 263 interviews) 

Time after treatment No. 

0-24 hours 102 
1-7 days 34 
8-14 days 25 
15-21 days 33 
22-28 days 22 

imPI'ovefnent soon after 

treatment 

some reactlOn time 

weeks later {no other 

A short summary the 
biomechan bi 

'Head 

extensive vVJiI"".\.l 

cranial asymmetry in KISS children 49 

which depends on 
to organize itself.24•25. 

development 
for the newborns,·26 

ment 'begins at the head. 
tion and an adequate supply of sensory 
input from the craniocervical 
essential for the ripening of 
nervous system. 

delicate structures con-
siderable stress during delivery, 
evolution of bipedal gait 
radical restructuring of the human 

initially straight birth had to 
to fit the new anatomical 

Our ancestors in 
construction 

28 

is one of 
obstacles we ever 
Wischnik showed in 

the biomechanics 
during delivery 
90° and pressed 
con tractions of 
majority of newborns 
trauma of brainstem 
tricular areas.32 The injury 
cranial and subcranial structures is 

rule, not the exception. ability of most 
newborns to 
lesions shows 
not yet fully 
that we understand 
development which 
fifth year 
inputs, the 
the efficient 
becomes 

This area 
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neuropaediatric problems. 
The trauma the structures 

inhibits functioning 
feedback-loops. motor 

though pre-programmed, cannot 
normally. systems are 

tolerant to overcome considerable 
difficulties restricted working condi-
tions. price is a red uced 

to absorb additlonal stress 
on. Children who undergo this 
trauma may show 
the first 

In 

temporary in one 
position, and may 'recover' spontaneously. 
Later on, at the age 5 or 6 years, 

from postural 
symptoms sleeping 

being unable 
large 
from 

cervical 
of children who came to us at school age 
with postural or behavioural problems. 
Their manual suggested 
functional cervical 

disorders and 
we 

posture 

the 
asymmetries small had to 
redefine some pathogenetic concepts. If the 

shortened sternocleidomastoid muscle 
lengthens after a 
tion of the cervical it cannot be 
burdened with the responsibility of causing 
a torticollis. The shortened muscle is only a 

albeit a prominent one. 
Two typical developmental patterns 

to analysed when examining with 
asymmetry In the group the 
cranial and postural is clearly 

visible day one. Immediately 
delivery head and 

of the 
IS The 

or the midwife can show this to 
In the 

asymmetry 
first 3-6 weeks. Over

than not 
the initi-

asymmetrical are able to 
themselves out if given 

Having said 
these 

. . 

should be after and 
treated at that time if symptoms persist. 

IS 
the and third months. Only then can 
you meaningfully the In 
order to check and treat for cranial and 
postural If such symptoms 
are found, the distinction two 

outlined above helps to give 
the cause 

in the 
patterns which we 
less important as a 
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tool for analysing the cause of the asym
metries. 

The treatment of cranial asymmetry is 
not only achieved by pushing or pulling the 

cranium into a more or less symmetrical 
form. Since the ancient Egyptians applied 
head bandages to their newborns to give 
them a 'beautiful' head, it has been well 
known how malleable a structure the new
born's head is. It does not serve any useful 
purpose to 'rectify' the cranial asymmetry 
itself. Once the functional deficits behind it 
are treated the asymmetry diminishes gra
dually. Whatever asymmetry is still there 
afterwards interferes only inasmuch as it 
blocks normal functioning of sensory input 
and proprioception. To treat plagiocephaly 
with redression helmets33.34 is to confuse 
the symptom with the ca Llse, similar to the 
myotomy of the sternocleidomastoid mus
cle still advocated by many clinicians. But 
the effects of a functional asymmetry on the 
morphology of the skull or the muscle 
cannot simply be reversed by eradicating 
these secondary signs. Once this is accepted 
the treatment schedules become much more 
efficient, and simplified, too. Another more 
functional approach is to facilitate the 
delicate movements of the different osseous 
partners, i.e. craniomobilization therapy, 
which is presented in Chapters 2 and 4. 

The clinical picture of the 
KISS syndrome 

It is next to impossible to identify the exact 
reason wby an individual baby has K ISS
related problems. Sometimes we find mas
sive asymmetries m babies with a comple
tely empty anamnesis. In other cases the 
children had everything going against 
them: oblique intrauterine positioning, a 
long and difficult birth using extraction aids 
in the last phase and marked cranial 

deformation immediately after birth. But 
6-10 weeks later some of these children are 
without any KISS-type symptoms and are 
straight as an arrow. It is, therefore, 
exceedmgly difficult to define the origin 

and outcome in any one individual child. 
However, after examining 100 or more 
children a picture emerges. 

The risk groups we found in our statistics 
were:15,16 

• long labour 
• extraction with vacuum etc. 
• twins or triplets 
• prenatal positional anomalies. 

Any combination of these factors IS 
possible. An obliquely positioned fetus 
has more difficulties in adapting to the 
contortions of the birth canal and long 
labour often results in the use of extraction 
aids, etc. 

The common denominator is the mechan

ical stress exerted on the most vulnerable 
structures, i.e. the cerebral tissues and the 
craniocervical area with its high density of 
sensory and transport structures. 

What we have found in these cases can be 
put into four categories: 

asymmetry in posture 
2 asymmetry in movement 
3 asymmetry in morphology 
4 'asymmetry' in behaviour, I.e. non

appropriate reactions to external 
stimuli. 

This categorization, as with any attempt 
to impose order on a clinical picture, 

should be viewed with some caution. As a 
closer examination of the symptoms shows, 
they are so common tha t their significance 
for the diagnosis of a KISS case can only 
be taken for granted if they occur in 

combination. The asymmetry - functional 
or morphological - is the leading sign. The 
presence or absence of a cranial (i.e. 
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morphological) asymmetry the 
for manual therapy. Physiotherapy 

cient. 
The main symptoms and signs found in 

newborns small children (up to 24 
months old) to us for treatment 
were: 

• of 

• 

• 

spme, 

spot, 
of the 

• asymmetric patterns pos-

ture of 
at concave 

the arm 
frequently 

• in cases with prominent retroflexion 
the head arms are often in an 
fixed position: 'chicken-
wings' 

• extreme sensitivity the neck to 
tearing hair, 

on one side 
• cranial scoliosis or plagiocephaly, 

combined a flattened occipital 
region 

• microsomy, swelling of 
one the facial tissues 

• blockages of iliosacral 
asymmetries the gluteus 

• asymmetric development and range of 
movement the hips, of the 
concave 

• 'three-months-colic', 
with 

infection etc. 

combined 

• fever of unknown onglll, 
appetite and symptoms. 

of 

We have to be not to over-
importance the 

and/or in the discussion of 
syndrome. It is like a self-fulfilling 

to these signs as 
Most children are 

treatment these 
consisted of putting them into 

casts while 
to 

trical spi posture. 
mechanical treatment 

the 'corrective helmet'. 33 
outcome the treatment 

is 

coming with all the symptoms mentioned 
above shows that postural or 

may the most 
problem most 

malfunction of upper 
other ailments are as 

by manipulation. One 
'cry-babies': once we can 

'usual respiratory 

Form follows fu 

after birth 
of the 

manipulation 

on 

regularly 
exerted on 
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cranial structures. As a rule the resulting 
configuration of the head allows clinicians 
to analyse the delivery mode, i.e. how the 
head was positioned while passing through 
the birth canal. Frequently an asymmetric 
cranial configuration is combined with the 
remnants of a haematoma. 

These morphological signs of the birth 
trauma disappear during the first weeks. At 
this stage we can distinguish between those 
cranial asymmetries caused by the defor
mation of the osseous structures of the 
skull during passage through the birth 
canal and the asymmetries induced by an 
asymmetrical posture. In our view the 
second group is by far the larger. Apart 
from the very few cases of primary 
unilateral microsomy (we see less than 1 % 
in the babies treated), a cranial asymmetry 
starts as a postural asymmetry. The func
tional deficit, if left alone long enough, 
leads to the morphological change. Two 
types of asymmetry are discernible: 

Primary asymmetry: facial and cranial 
scoliosis in the sagittal and frontal plane. 
The primary asymmetry can be seen 
immediately after delivery and is easily 
distinguishable from cranial misalignment 
as it includes a scoliotic posture of the 
cervical spine or the whole body. Needless 
to say, it is impossible to draw a sharp line 
between this and secondary asymmetry. 
The newborn babies who display this kind 
of fixed and asymmetrical posture tend to 
have been in an oblique position during the 
last weeks of pregnancy or at least did not 
move much during this time. 

Secondary asymmetry: unilateral flatten
ing of the occiput due to forced retro
flexion.  The secondary asymmetry 
gradually develops after birth and is, there
fore, only remarked on after some time, 
usually 6-8 weeks after birth. 

The primary asymmetry group is the 
smaller of the two; in our case histories 

Figure 3.2 This clay doll shows the typical signs of cranial 
asymmetry found in KISS babies. A left-convex case is 
shown. The symptoms of these children are a left-convex 
posture of the trunk, retardation of hip development on the 
right, less spontaneous movements of the right arm and leg, 
inability to roll over to the right and to look to the right as 
well as refusal to bend the head to the left. The 
morphological signs on the head are a less developed cheek 
on the right, a 'smaller' eye on the right, a c-shaped and left
convex facial midline (i.e. Illicrosomy of the right half of the 
face) and II fla ttening of the left side of the occiput 

the percentage vanes between 20% and 
30%. A much larger group of newborns 
consists of those who are straight at birth. 
Only after 6-10 weeks do these babies 
develop a more asymmetrical posture. 
Initially the parents may try to counteract 
this posture preference by putting toys or 
other stimuli on the less used side. In some 
cases this simple manoeuvre does the trick, 
In others the babies will not react when 
their preferred toy is put at the 'wrong' 
side, or they will try to reach it and cry out 
in frustration when they cannot. In these 
babies an internal obstacle keeps them 
from using the 'wrong' side. Interestingly 
enough, the more subtle signs of KISS 
syndrome often precede the clinical devel
opment of the asymmetry itself. Before a 
tilted head or a C-scoliosis is seen the 
babies cause concern because they cry 
incessantly, are restless and irritable and 
do not want to get into bed. The mothers of 
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and 
to make sure is fast In my arms 

I can try to put her 
frequently make. 

events makes it probable 
point of the whole 
neck. As newborn 
specifically to an 

signs of 
old baby who cries 

to 

of pain are many 
it - but this is at one 

reason we should take into con
sideration. 

The origin is not 
par

ent, paediatrician or child physiotherapist. 
One of the less pleasant ways to 'explain 

is to blame over-
attentive Nobody that 
overattention can provoke such 
in a 3- or 4-year-old, in the months 
of their life the ones simply do not 
have the means to analyse maternal 

let alone capacity to react to It. 
analysis the 

months, we extrapolate 
from what we presume to be correct in 
older children or adults into this early 
developmental a 
symptom displayed at 9 years and the same 
symptom displayed at 6 months not 
necessarily have the same cause. 

When we began small 
we did not draw a sharp 
different types of asymmetry; 
symmetrical was 
same kind. It was only 
number cases that we were 
distinguish between two types 
try; one primarily located 
plane, i. e. scoliotic 
the I.e. 
ophistotonic posture. 

or 

can occur 
most common 

posture 
with a component. this 
does not necessarily mean that this repre-
sents majority cases, 
the most easily perceptible thus 
nosable clinical picture. 

We have seen an interesting development 
the contact and 

paediatricians. The initial group of babies 
a 'typical' 

obviously 
sight, such as cry

sleeping disorders or frequent vo-
Babies are then to us 

on the less 'obvious' symptoms. It is 
screening asymmetries than 
secondary symptomatology which becomes 
the dominant In our 

send babies with 
children who 

trical, but is not 
force the mother to go to the 
or to make the latter think about 
the 
to alert to the range of 
originating the malfunctioning of the 
cervical spine and abnormal of 
the before 

interven
asymmetry and its 

attract our 
to cervical 

A window of opportunity 

acquisition of any 
learning an d a 
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learn. The point in for a 
specific ability is embedded in the phylo-
genetically pattern. Lan-
guage acqmsltlOn is example we are 

and painfully confronted 
whereas our absorb lan
guage without any effort, we grown-ups 
labour and and will never the 
same effortless our children 

before puberty. 
All our capacities, 

movement or 
logical and 
learned. The 

is 
events, the more its 

with 

very early on this chain 
IS one reason why the 
quences malfunctioning are 

This is also primary reason 

why we should check treat even 
of asymmetry the posture or 

of the may not look very 
impressive, can cause a derailment 
of the kinesiological and thus 

much more treatment 
III years. imbalances to 
behavioural and morphological asymme

individuals appear to 
and evolutionary signifi-. 
over their asymmetric 

We found signs of asymme-
KISS in newborn period 
the schoolchildren we saw (and 

treated successfully) for 
al and behavioural problems. 
problems which surfaced 
years could be 

before I. e. 
year. This is the main reason 

vigilant towards minor 

functional in stage of 

neuromotor development is necessary. 

successfully treated babies continue 
to carry the their 

with 

no treatment IS necessary. Only if the 
asymmetry for more than a few 
days should one intervene therapeutically. 

Treatment 

Manual therapy is by definition a 
therefore, 
attitude 

and, 
and 
The 

do mas-
sage, 
answer oe10erl0S 

'normal' 
examination of a patient 

alters situation; you cannot 
draw a between test therapy, 
far less limit whatever effect is 
exerted on the patient exclusive use by 
one professional group. We can only 
some guidelines in 

functional 
However, there are some essen

to 
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nitely. This is one reason 
guide is here. 
individual therapist uses as much 
on his or her abilities as on the 

framework which they to 
It is to tell somebody 

who has to work in a slum to use an X-ray 
of the spine. So I want to limit the 

Do not 

it is 
to 

want success as soon as 
so. But it is 

professional to know to expect a 
and once we know 

that this may we 
must convey this information to the par-
ents. Overzealous is one of 
main reasons for unsatisfactory results. 
Initially, we regularly told parents to 
resume therapies Immediately after 
manual therapy make the best use of the 

of movement provided by 
soft manipulation'. We were quite aston
ished to see that in some cases where 
was not parent was the 
physiotherapist on holiday etc.) the results 
were better than normal. This led us to 

with a pause of 
manipulation, and we 

reproducibly better results following that 
rule. 

as a 

to 
to 

there is a thing 
us describe 

If you want to treat a 
your the 

par
The 

and nervousness this causes 
cannot be overcome! 
has to the almost 

I have 
(80%) were treated 
their parents and physicians with one 
manipulation, a single serious 
complication. those who just 

to work in field have to 
do with experience 
able to confidence to the parents. 

Why not with the methods 
of physiotherapy 

• Suboccipital is the 
tor. Without its removal the symptoms 
can be dealt with physiotherapy, 
but reappearance of symptoms 
caused suboccipital strain can later 
necessitate manipulation at or 
entering school. 

• Removal of 

the craniocervical 
to disappearance 

not reported by the parents, 
did not see any connec

the vertebral 

we heard 
Laura) sleeps (or 

treatment', 
etc. 

requires cooperation 
and their parents, 

of physiotherapy 
compliance 

We do not treat the 
itself. It is 
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Figure 3.3 A typical X-ray of the upper cervical spine. To be able to llnalyse the 
occipitocervical (o/c) junction care has to be taken to open the baby's mouth wide 
enough to allow the projection of the ole-junction between the teeth. The 
alignment of the head has to be scrupulously observed to avoid projection effects. 
This picture shows a marked lateralization of occiput-CI and indicates a scoliotic 
posture or the body with a left-convexity. Il is important to emphasize that the 
atlas moves to the convexity in babies before verticalization. Afterwards CI is 
pushed into the concavity by a tilt head, due to the angle between the orientation of 
the joint plane COICI and C1/C2w.4o 

ing re-establishes the full range of motion 
in the head and neck and thus induces a re
symmetry of the morphologically altered 
cranial bone tissue. While the functional 
improvement is detectable after 2-3 weeks, 
the diminution of the cranial asymmetry 
takes many months. It is important to draw 
the attention of the parents to the func
tional level of the problem, otherwise they 
become impatient and tend to want over
treatment. 

The procedure used is basically a minimal 
impulse manipulation. The baby lies on the 
examination table in front of the therapist. 

After the kinesiological and neurological 
examinations, the child is put on their back 
and we check the segments of the cervical 
spine. These findings are compared with the 
X-ray analysis. It is important to be 
patient; agitated children are particularly 

difficult to examine. Careful friction mas
sage of the short muscles of the neck helps 
manual palpation. Contrary to the situa
tion in adults, there is no 'limit of the range' 
for a manipUlative thrust. One has to be 
very delicate and it helps to remember that 
we cannot improve the outcome by using 
more force. We measured the forces used in 
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Figure 3.4 For treatment the baby is positioned on its back 
in front of the therapist. One may ask the parents to help by 
fixing the trunk and legs, but in most cases this is not 
necessary. The technique most commonly used is a mild 
transverse impulse to CI or C2, depending on the palpatory 
and/or radiological analysis 

the treatment of babies and adults.3� The 
force used for treating babies is 15-20% of 
that used in adults. 

In most cases the direction of the impulse 
is determined by the radiological findings 
(85%) (Figure 3.3). In the other cases the 
orientation of the torticollis, the palpation 
of segmental dysfunction or the local pain 
reaction helps to establish the best ap
proach. The manipulation itself consists of 
a short thrust with minimal force of the 

proximal phalanx of the medial edge of the 
second finger. It is mostly lateral; in some 
cases the rotational component can be 
taken into account (Figure 3.4). If retro
flexion is the main component of the fixed 
posture, the manipulation can be applied 

via the transverse process of C I in a sagittal 
direction. 

We believe that selection of the specific 
technique without functional analysis of 
the radiography of the cervical spine lessens 
the effectiveness of this treatment. As it is 
not that easy to get good X-rays some 
clinicians tend to dismiss the necessity of 

consulting the radiological findings. Apart 
from the improved treatment technique, a 
correct analysis also reveals morphological 

problems in 6-8% of cases.41 During the 
first 18 months standard X-rays-an anteroj 
posterior plate of the cervical spine includ
ing the suboccipital region - have to be of 
optimal quality, and no manipulation in 
the suboccipital region should be done 
without them. 

The technique itself needs subtlety and 

long years of experience in the manual 
treatment of the upper cervical spine of 
adults and schoolchildren. In the hands of 
the experienced the risk is minimal; we have 
not yet encountered any serious complica
tions. The forces used during the manip
ulation were tested with a calibrated 
pressure gauge; they do not exceed the 
force used to push a bell-button energeti
cally. Most children cry for a moment, but 
stop as soon as they are in their mothers' 
arms. In three cases (out of 5000 infants) 
the children vomited after the treatment; 
this had no negative effect on the outcome, 
and there were at least as many babies 
vomiting already during the routine test to 
determine their neurological status. 

Results 

The main aim of any therapy should be to 
result in the best possible outcome with the 
least time and expense needed. The method 

proposed here fulfils these demands, but 
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with one we have to 

t-'rnm""'lI and 

a little 

From 263 cases (152 male, 109 
female) randomly drawn from the 554 
babies treated June 1994 June 
I some are published Two 
hundred and thirteen babies were treated 

more 
two 
feeling 
from well-applied manual 
evaluation by the 

who sent the 

From of 
195 

evaluation. presented 
Table 3.3. related 

as 

Table 3.3 Evaluation by the paediatricians 

we 
for 

III 
to 
in 

Very content with the effect of the treatment 40.5% 79 
Content with the effect of the treatment 31.3% 61 
Moderately content with treatment 2.6% 5 
Not content with treatment 2.6% 5 
Cannot comment 23.1 % 45 

The evaluation of the parents was as follows: 

Very content with the effect of the treatment 62.7% 165 
Content with the effect o f  the treatment 24.7% 65 
Moderately content with treatment 9.1% 24 
Not content with treatment 3.0% 8 
Cannot comment 0 

Table 3.4 Symptoms for referral 

cranial asymmetry in KISS children 59 

details are 

III 

III most cases no further therapy was 
necessary, or if so was vastly more 

than half children 
treated additional 
apy the 
craniocervical 

III Functional 
phologicaJ 

asymmetries. 
III The back 

proves 
forehead; the former takes 3-5 months 
to be almost symmetrical, whereas the 
latter take a year. If 
babies are older than 9 months at the 
first treatment the parents must be 

that a functionally 

babies 
their 
birthday the 
tional therapy 

only obtainable III 
or at least at 

the 

In some very rare cases one is to 
use term 'malign asymmetry' to classify 
those where a correctly 
treatment does not to the 

of fact 

Symptom (very) Good result afler Improved No change TOlal 
1 day 1 week 2 weeks 3 weeks 

Torticollis 78 28 33 19 40 25 223 
OphistolOnos 10 6 5 7 12 5 45 
Restless/crying 26 5 6 2 6 7 52 
Fixed sleeping position 16 3 3 6 4 1 33 
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complicating details appear. If the expected 
improvement does not materialize, check 

for the following: 

Was there trauma immediately before 
or after the manipulation? 

2 Did you treat too often and/or with 
insufficient time between the manual 
treatment? 

3 Did the mother continue the phy
siotherapy immediately after the man
ual therapy? (Something frequently 
seen if the mother is a 'professional', 
e.g. a physiotherapist). 

4 Did you overlook a complicating 
neurological problem? 

5 Did you overlook a morphological 
problem in the cervical or upper 
thoracic spine? 

It is quite surprising how often one of 
these reasons emerges. To help distinguish 
between an adverse effect of the treatment 
and other factors, it is important to be very 
precise about the timing. Sometimes the 
parents come and tell us: 'After the 
treatment she got a lot worse'. Precise 
questioning reveals that the initial reaction 
was unspectacular or positive and only 

after 'some gymnastics the other day'; 
'being roughed up by his elder brother'; 
'stumbling over her sister's bike' etc. did 
things get worse. 

In most cases the symptoms stop sponta
neously if we leave them long enough and 
nobody interferes prematurely. Even the 
best-intentioned additional treatment is too 
much, and usually less is more. If the 
symptoms resume or have an increased 
intensity, do consider malignancy, even if 
the initial treatment improved the situation 
for days or weeks. At the least after the 
second relapse it is of paramount impor
tance to ask for a neuropaediatric exam
ination including MRI or comparable 
procedures.41-4S 

Individual and interpersonal 
re producibility 

As previously mentioned, we are dealing 
with a form of therapy which depends to a 
large extent on the degree of competence 
the individual clinician has at his or her 
disposal. Therefore, comparisons between 
different clinicians are difficult. If one 
therapist is able to treat a given problem, 
it is not necessarily true that all those who 
have a diploma in manual therapy or 
chiropractics will be able to do the same 
just by following the same procedure. This 
basic problem of interpersonal comparison 
is shared by most medical and paramedical 
activities. Think about psychotherapy or 
surgery, and also something as routine as 
massage or a hairdo - all these services 
rendered to others may be absolutely 
individually reproducible but are not ne
cessarily of the same quality when adminis
tered by another person. 

Basic as it may seem, this fundamental 
dilemma is rarely addressed in scientific 
publications. Everybody feels much more 
at ease with the assumption that you just 
have to have enough lessons and gather 
sufficient diplomas to be as good as anyone 
else. It is certainly not good marketing for 
our concept of KISS therapy to address this 
problem, but when dealing with a topic as 
sensitive as manual therapy in small chil
dren the issue cannot be avoided. 

Epilogue 

Having arrived here you might want to ask 
yourself (and me): well, it sounds more or 
less convincing, but how can I be sure that 
this is it? There are so many other proposi
tions, not least in this book, and this one 
does sound too simple to be true. We could 
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In 

consultants use to say 
simple, stupid!', but the final 

success of the treatment 
the ideas outlined In 
the cases, one treatment 
We do have to keep in 
other problems mimic 
tology, but if you 
focus you should be 
pitfalls. If and when 
believe that a 

proposed 
diagnostically 
succeed, nothing is 
weeks' time. If it 

consuming 
indeed kept 
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Manual therapy movements of the 
craniofacial region a therapeutic 
approach to children with long-term 
ear disease 

H M. Spermon-Marijnen 

Introduction 

Over the years many children 
from various complaints 
in our practice. The 
who were also suffering 
disease was remarkable. 
children were under 10 years 
the greatest 
years of age. ear 
with effusion (OME), is one 
common of 
OME 

J. 

mtroduced 
were inspected 

movements of the 
over the last 6 years. 

treated success-

Spermon 

Treatment of 

undertaken after 
of the cranium and 
source of the symptoms. 

Definition of 
with effusion 

Otitis 
tion of 
of liquid is 
the tympanic 
duration (not 
can be acute 
(3 weeks to 
than 3 months). 
distinction 

med 
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Figure 4.1 The Valsalva manoeuvre. As a result of the increased pressure in the 
nasopharynx the air is pushed into the middle ear, if the Eustachian tube has not 
been closed 

and acute otitis media (acute 'suppurative' 
otitis media) is that the signs and symptoms 
of acute infection are lacking in OME (e.g. 
otalgia, fever), but hearing loss may be 
present in both conditions. 

Prevalence of long-term 
otitis media with effusion 

Otitis media with effusion is one of the 
most common diseases that affect young 
children. The presence of fluid in the 
middle-ear cavity usually results in a mild 
to moderate hearing loss. The Nijmegen 
Otitis Media Study (1984-1987), in which 
1328 children were screened for OME 
serially at the ages of 2-4 years, showed 
that 80% of the children experienced at 
least one episode of OME before the age of 
4 years.' 

The literature shows that the otologic 
sequelae of early persistent OME vary from 
abnormalities of the tympanic membrane 

to more serious conditions such as adhesive 
otitis or cholesteatoma. These structural 
sequelae are associated with varying de
grees of hearing loss. The conductive 
hearing loss associated with concurrent 
OME is considered to be responsible for 
adverse effects on language development as 
shown in the Nijmegen Otitis Media Study. 
It is not known whether OME has a 
permanent effect on language ability. 

Aetiology and pathogenesis 
of otitis media with effusion 

The aetiology and pathogenesis of OME is 
multifactorial; the anatomy and function of 
the Eustachian tube and the mastoid air 
cells, the age of the child and facial changes 
are the key components. For children with 
recurrent episodes of acute otitis media or 
otitis media with effusion, anatomical or 
physiological abnormality of the Eusta-
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chian tube appears to be one most 
important factors. 

The Eustachian tube is part of a con
tinuous system including the nose, naso
pharynx, middle ear and 
cells. The respiratory mucosa is continuous 
throughout this system. 

of inflammation, 
struction in one area 
reflected in other areas. 

The anatomy of the continuous 
system 

Anatomy of the n 

The Eustachian tube IS a 
posterior osseous one-third and an 
cartilaginous 
Eustachian tube 
pletely within 
temporal bone and 
with the anterior 
portion of the middle 
osseous portion is open 
contrast with the 

the time, in 
portion, 

during 
Valsalva man-

which is 
swallowing or 
oeuvre (Figure 4.1). 

osseous 
extends 

like two cones 
joined at their junction of the 

narrowest point of the lumen 
the 'isthmus'. The 

is 2 mm high and I mm 
a constant height, 

small differences be-

for children with long-term ear disease 65 

tween height of the isthmus in 
and that in adult.5,6 

In adults the Eustachian 
of 45 degrees in 

horizontal plane, whereas in 
inclination is only 10 degrees 

tube is longer in the adult 
infant and young child. The Eustachian 
tube in the infant is about half as 
the adult; it averages about 18 
cartilaginous tube represents 
than two-thirds of the distance, 
osseous portion is relatively and 
wider in diameter than in the adult. Since 
the infant and young child 
Eustachian tube than the adult, 
yngeal secretions may reflux more readily 
into the middle ear shorter 
tube.7 

As a result 
is less efficient In 
adults. 

the tube 
than in 

Anatomy of the nasopharynx 

The nasopharynx 
cavities and above 
lateral wall is a 
tubarius, which 
pharynx. 
abundant 
chian tube. Anterior to this is the naso-
pharyngeal of tube. On the 
posterior wall adenoids or pharyn-
geal tonsil, abundant lym-
phoid tissue 

of middle ear 

ear is an irregular, laterally 
air-filled space lying within 

of the temporal bone 
auditory canal 
the cavity is of adult 
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Figure 4.2 The anatomical difference between the Eustachian tubes of infants and adulls 

Anatomy of the tympanic 
membrane and the ossicles 

The tympanic membrane is a thin, semi
transparent membrane that separates the 
middle ear from the external ear canal. It 
measures about 8-10 mm in diameter and is 
oriented downward and inward (Figure 
4.4). The outer margin is thickened and 
forms a fibrocartilaginous ring, the tympa
nic annulus, which is fitted into a sulcus in 
the bony tympanic ring. Superiorly, where 
the ring is deficient, the tympanic mem
brane is lax and thin. This triangular region 
of the tympanic membrane is called the 

pars flaccida, or flaccid part, and commu
nication between the external and middle 
ear may occur in this area. The remaining 
eight-ninths of the tympanic membrane is 
called the pars tensa. The tympanic mem
brane decreases in vascularity with increas
ing age.8 

The ossicles bridge the middle ear cavity 
and provide mechanical transmission of 
vibrations from the tympanic membrane to 
the oval window and inner ear. The most 
lateral is the malleus, which is connected to 
the tympanic membrane on its internal 
surface. The middle ossicle is called the 
incus. The most medial ossicle is the stapes, 
which is connected to the oval window. 
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Figure 4.3 The Eustachian tube is a part of a system of continuous organs including 
the nose, nasopharynx, middle ear and mastoid air cells 

Figure 4.4 The anatomy of the external, middle and internal ear 
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Anatomy of the 
space 

Directly posterior to the 
superior border 
is a large air space 
antrum. The antrum serves 
nication 
mastoid 
portion of the temporal 
lies posterior to the middle ear 

4.4). 
The quite small 

infant develops into 

air 

ance of the adult. In the newborn 
mastoid process is very small with 
cells. Between the second and fifth years 
number of air cells increases, with a 
maximum number of cells 
sixth and twelfth years. Incomplete 
opment of pneumatization has asso-
ciated with OME.9 

The function of the 
continuous system 

The function of the Eustachian 
tube 

Eustachian tube obstruction can be 
functional or mechanical or 
tional Eustachian tube obstruction 

persistent collapse of the This 
obstruction is common in infants and 
younger children since the amount and 

the cartilage support of the 
tube is less than in older 
adults. In infants and younger 

tubal opening is probably 
by a lack of stiffness of the 
support during contraction of 

tensor veli palatini muscle. 10,1 I Func
tional obstruction may result in persistent 
high negative middle ear pressure. Otitis 
media has usually been caused by an upper 

respiratory tract infection. This results in 
the respiratory mucosa 

the system, continuous with 
tube. Obstruction develops 

narrowest portion of the tube, the 
This obstruction results in middle 

pressure. If ventilation occurs 
there is a high negative middle ear 

pressure, nasopharyngeal secretions can be 
into the middle ear and result in 

an acute bacterial otitis media. If ventila
tion not occur, persistent functional 
Eustachian tube obstruction could result in 

media with effusion. Nose 
close-nose swallowing or 

ascent in an aeroplane could create high 
nasopharyngeal pressure. 

obstruction 
animal model 

tube is closed, it 
nose blowing, etc. and there

of the middle 

palates have 
functional 

tube.'4 
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.... � . .. � 

Aspiration, reflux, or insufflation of 
nasopharyngeal secretions through 

Eustachian tube into middle ear 

Nasal obstruction 
Toynbee phenomenon 

Eustachian tube 

Middle ear 
target organ 

Figure 45 The relation between nasal resistance, Eustachian tube and otitis media 

In conclusion, Eustachian tube function 
improves with advancing age, which is 
consistent with the decreasing incidence of 
otitis media from infancy to adolescence. 18 

The function of the mastoid air 
cell system 

The role of the mastoid air cell system is 
probably to act like a tank of gas available 
to the relatively smaller middle ear cavity. 
In case of reduced middle ear pressure the 
mastoid air cells act as a reservoir of gas, 
resulting in higher pressure.9 

It is generally believed that a cause and 
effect relationship exists between chronic 
middle ear inflammatory conditions and 
suppressed growth of the pneumatized 
cellulae. Continuous inflammatory changes 
of the epithelium of the middle ear cavity 
and the degree and duration of the aIr 
cavity's inflammatory condition cause the 
suppression of the pneumatization at the 

growing stage of the mastoid process. So 
the suppression of the growth of the 
cellulae is closely related to a persistent 
state of otitic inflammation such as OME in 
the early stages of growth. 19 

At the University of Turkey, research was 
completed into the relationship between 
OME and the craniofacial skeleton 
(CFS)?O OME is a disease of childhood 
and this period is characterized by active 
growth of the craniofacial skeleton, The 
bony Eustachian tube, the portion of the 
tensor veli palatini (TYP) muscle and the 
mastoid air cells are smaller in children 
with OME. Eniowil suggests that the 
deviations in the growth process of the 
nasomaxillary complex lead to correspond
ing imbalances in the bony tube and 
vertical portion of the TYP. 

However, since regional imbalances often 
tend to compensate for one another to 
provide functional equilibrium, improve
ment of the tubal function occurs with 
age.I1,20 
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The age of the child 

age of the IS one the most 
important since most studies of 

of OME show that 
a peak in and declines 

the age of about 6 years. In 
the structure and function of 

tube the 

IS a between the tensor 
veli muscle the with 
development, which could be related to the 

of dilation the m-

of OME in infants 
young children. As already mentioned, 
length tube is shorter in 
under age of 7 years. 

Two diseases are fundamental III the 
development of chronic otitis These 
are mastoiditis Eustachian tube 

Both occur most 
quently younger age groups and can 
differentiated. Mastoiditis occurs most fre
quently infancy, while Eustachian tube 
dysfunction occurs between age of 3 

7 years. Prevention should be 
on these two diseases. recovery from 
mastoiditis, recognition of the dys
function and providing ventilation of the 
middle ear will the of 

oti tis 

characteristics 
ages 

At birth the length cram urn 
approximately 60-65% of 

it will increase rapidly, 
full size at 

slows about 
3 or 4 years and so will the cranium, but the 

bones continue to for many 

more 
prominent, expands, 
frontal, maxillary and ethmoidal 
enlarge the quite mastoid process 
in the into 
protuberance of the adult. 

Growth of the vault 

The growth the vault is rapid 
first year slower to the 
which time it 

cranial in 

the 
by 

adult 

supports this. Growth in breadth occurs at 
the sphenofrontal, sphenotemporai 

sutures petro
joints, while growth 

height occurs at the and 
squamosal sutures, 

of the 
muscular 

development of the masticatory and 
muscles. mastoid process is a 
bulge in the second year and 

by air cells the sixth. 

Growth of the base 

for much the 

joints ...,,,,,r"I£'F' 

It is largely 
growth at the occipitosphe-
noid synchondrosis the eighteenth to 
twenty-fifth years, a period prolonged by 
continued of to accom
modate erupting teeth and by growth in the 

mastication and those the 
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nasopharynx. Disproportionate 
the brain and face will have an 
development of the cranial 

Growth of the face 

Manual 

22 

The ethmoidal and the orbital and upper 
nasal cavities have almost 
growth by the seventh year. Orbital 
upper nasal growth is 

with deposition 
a",J'-'Vl3 of 

carried 
pansion of the 
sutural growth, especially at 
and zygomaticomaxillary 
illary sutures. 

In the first year, 
occurs at the symphysis 
palatal, internasal 
such growth is 
when the symphysis 
suture close dunng the 
though the midpalatal suture 
mature years. Facial 
continues to puberty 
with the eruption of 

The height 
below the 

alveolar 

Stretching 
whose fibres are 
and the tooth, creates 

the 
tension side. 

ligament, 
into the bone 

sucking can 
adjustment 

with dentoalveolar 
will cause a malocclusion.23 

for children with long-term ear disease 

sutural growth, near the 
year, expansion of the facial 

ton is by surface accretion on 
process and palate, 

in walls of the maxillary 
upper surface of the hard palate and 
labial aspect of the alveolar process. 

71 

The facial ch anges with 
regard to otitis media with 
effusion 

external appearance of the baby's 
not reveal the truly striking enormity 

of the dental battery developing it. 
are a dominant 

infant's face as a whole, 
even seen. The parent 

they are 
suspect the 

Parents do not 

within the maxillary 
ventilation function of the 
improved (Figure 4.6). 

Oudhof24 has already 
particular growth activity is 
development of the 
cavities. These cavities 
influence on the 
capacity of our respiratory 
also exert a mechanical 
growing facial part 
of a disturbance 

on the 
causing the palate 
maxilla narrower 
anatomical structure. 
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fjgure 4.6 The relation between the d evelopment of the 
teeth and the sinus, After eruption of the 
permanent teeth, there mueh more space within the 
maxillary sinus, so ventilation and drainage functions will 
be improved 

Elevated nasal 
mucosal 

hyperplasia, has 
increased incidence 
which may lead to 
morphology.12 It is ""J�",'n 

oral respiration 
periods in children a sequence 
events that commonly result 
skeletal changes. In the chronic mouth 
breather, excessive molar 
almost a constant 

of excessive 
reversed if the 
on the 

nificantly 
was open 
sion, such as that sucking 
(Figure 4.7), were not. In conclusion, the 
switch from to an oronasal breathing 

functional adaptations that 
in total anterior height 

of the lower 
incidence 

forces 
masticatory musculature 

we 

are absent. Experimental 
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I 

Figure 4.7 thumb 
forwards 
(open bite) 

evidence suggests that 
can influence 

phology. 
In summary, the reasons the 

rence of disease early in life are 
of maturing 

and immunological 
which are identifiable 

to 
many of which are still to be 

Treatment of otitis med 
with effusion 

with ventilation tubes has 
come the surgical intervention most 

for OME and, in fact, one of most 
performed operations upon 

(Figure 4.8). 
treatment by 

are to restore the hearing 
level, to course of OME 
towards to prevent 
long-term functional seque-
lae of OME. tubes are very 
effective in improving hearing, there is no 
evidence as yet to attainment of 
the second aim and extent to which the 
third aim can 
treatment is still 
curren t high 
questioned. 

by surgical 
Therefore, the 

OME is 

Figure 4.8 The ventilation lubes are ins.:rted in an 
an\erosuperior posltlon in the tympanic membrane 

These observations add to 
that OME experienced early in 
to affect a child's health 

of the tympanic membrane 
early OME were present a 
lion of children and were most 
in children who had 
with ventilation tu 

loss associated 
was usually limited. In 
perception, language 
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7.5-8 years, no substantial 
persistent OME was 

population. These results 
a conservative approach to 

treatment OME should be 
In 

intervention 

ages 3 and 7 years, ear 
most frequent complaint 

Schilder27 recently showed 
ventilation tubes (over 50 000 

indeed improve 
no improvement was 
of the middle ear 

no improvement was 
either structurally or functionally, In the 
consequences OME. 

ear 
and upper 
much 
literature?8 

underlying 

tract infection is 
often suggested in the 

there are other 

infections (the Eustachian tube function, 
the immunological status, allergy, environ
mental and factors)?9 The conclu-
slon IS 
explained by 
ear alone. 

pain cannot 
of the middle 

A different ew on treatment 
of otitis media with effusion 

A symptomatic 
relatively frequent 
usually resolves 
intervention. Some 
antimicrobial 
quently and 
episodes 
symptoms; that 
served for severe cases, 
associated with 

for 

otitis media 
complications, 

Dec:onle chronic, or for 
otitis media in high-risk children. 

Considering 
tympanic 
tomy and 

and movements of the cranio-
facial region have many children 
in our clinic have by passive 
movements. 

Does movement of the 
cranium ex 

Most parts of our 
ments between one 

through our 
shifts of 

can move against each cranium 
allows both kinds of movement: other than 

temperomandi bular 
many connections between 

as sutures and 
act like joints that permit 
ment between bones and 

the cranium 
They unite 

forces and 

functions together are 
movement of the cranium (see 

intrinsic genetic and 
factors occurring in 

and tensile 
}O There is a 

differentiated as 
develop. The relationship 

developing cranium and 
underlying mater continues 
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postnatal life while the 
calvaria are still 

It been 
suture 
mater, and a 
been generated to explain this 

The dura 

or 

of 

tion of osseous-articular cranium, 
may seriously 
from the brain. The 
generated would dictate the position 
sutures and locally inhibit precocious 
fication. The dura can also dictate 
suture position in regeneration of the 
neonatal calvaria.31•32 

The conclusion can be drawn that mutual 
movements between bony structures on 
each side of a suture depend on 
mobility at the place of the suture 
and the growth of the sutures. 

The presence of the fetal dura is not 
required for the initial suture 
esis, which appears to be controlled 
mesenchymal cell proliferation and fibrous 
extracellular matrix synthesis induced by 
the overlapping of the advancing 
d uctive fronts of the cal varian bones.33 

Following overlap of the bone 
is transferred to the underlying 

changes in localized 
neath the sutures. Once a suture has 
formed, it serves as a primary site for 

bone growth but requires constant 
with the dura to avoid ossifer

ous obliteration. For more information 

about this subject the reader is 
Chapters I and 2. 

A manual therapeutic 
approach in children with 
chron ear disease 

to 

that motion of the cranium exists 
it is useful to establish its 

Some sutural structures are 
more vulnerable to trau-

position 
niotic fluid are 

Moulding occurs 

parietal 
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occipital so reducing diameter 
the head. Moulding is by 

overlap at sutures. If mould-
is absent, the cranial bones are felt 

With moulding, the 
they override bu t can be 

they override so much that 
they cannot reduced. mould-

labour 

babies 
are vulnerable. Normally a 
gree of motility of intracranial contents is 

by fluid. 
and 

this 
trauma.34 

During 
dummy 

asymmetry, is 
evaluating and 

it is impor-
that occipitoatlantal 

J01l1t is only established cranial joint. 
The rest of the 

the 
cral1lum of 
treating otitis 
media effusion by means of passive 
movements of the cranium was formed. 

tion 
outcome is an improved 

ear. The 
ear func-

resulting otitis 
media with would 
be to the supplemental cranial 
examination of newborn a routine 

The patient population 

Over 10 years man y wi th a 
wide range of complaints have received 
treatment in our The number of 

suffering chronic ear 
was notable. Children ranging in age from 
6 months to 10 years formed our study 
group. largest part group 

of children 3 and 7 years 
of the 60 Table 4.1). 

Table 4.1 Division of children by sex and age 

Age (years) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Total 

Most 

eruption 
the age 

Females Males Total 

4 1 5 
3 2 5 
3 4 7 
8 5 13 
5 5 10 
3 5 8 
2 4 6 
4 0 4 
0 0 0 
2 0 2 

34 26 60 

7 years of 
of permanent starting at 
6 years, an explanation. 

of teeth causes a better pneuma
of the 

Eustachian with 
age, which is 

decreasing of from 
infancy to adolescence.18 

In the structure and function 
the child's im-

munity are usually more mature they 
reach 6 years of age. 
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Outcome of investigation 

The group of children with otitis media 
referred by general clinicians where stan
dard treatments (tubes, paracentesis, ton
sillectomy, adenoidectomy, and antibiotics) 
were not successful and where passive 
movement was effective is described in 
Table 4.2. 

Table 4.2 Children with otitis media referred by 
general clinician where standard treatment was 
not successful and in whom passive movement 
was effective 

Good 
Total result 

number passive 
Standard therapy of move- No 
(single or combination) children ment result 

No therapy 6 6 0 
Tubes 13 10 3 
Paracentesis 3 2 1 
Antibiotics 3 2 1 
Adenoidectomy /tonsilleclOmy 11 11 0 
Tubes and adenoidectomy/tonsillectomy 12 9 3 
Paracentesis and antibiotics 3 2 1 
Paracentesis and 

adenoidectomy/tonsillectomy 3 2 
Antibiotics and 

adenoidectomy /tonsi Ilectomy 2 2 0 
Tubes. paracentesis and antibiotics 1 1 0 
Tubes, paracentesis and 

adenoidectomy/tonsillectomy 0 
Paracentesis, antibiotics and 

adenoidectomy /tonsi Ilectomy 0 
Tubes, paracentesis and antibiotics 

and adenoidectomy/tonsillectomy 0 
Total 60 49 11 

Sixty children suffered from otitis media. 
The standard therapy for these children 
(antibiotics and/or paracentesis and/or 
tubes and/or adenoidectomy/tonsillectomy) 
was unsuccessful. Over the last 2 years 49 
children with chronic ear pain have been 
treated successfully with manual therapy, 
11 children showed no change. 

The good results following treatment 
suggest that the ear pain cannot be 

explained by malfunction of the middle 
ear only, and the internal and external 
circulation and the motion of the cranium 
could be responsible for the pain. 

It is suggested that passive movement of 
the cranium could restore the circulation 
and motion by which drainage of the 
middle ear is stimulated. 

Relevant techniques used In 
children with chronic ear 
diseases 

The Eustachian tube is situated between the 
ala major of the sphenoid and the pars 
petro sum of the temporal bone. It is 
supposed that a decrease in mobility of 
these bones could influence the ventilation 
function of the ear. According to the stress 
transducing forces (see Chapters I and 2), 
the temporal and occipital bones could 
influence the mastoid cells; the sphenoid 
and ethmoidal bones and the sphenoid and 
maxilla bones could influence the sinuses. It 
therefore seems very important to maintain 
the mobility of the cranium in the vulner
able first 6 years of its development. It is 
also suggested that the position and shape 
of the sulci and foramina formed by 
different cranial bones play an important 
role, allowing passage of the cranial nerve 
tissue and blood vessels (see Chapter 7). 
Before starting therapy it is useful to 
observe the cranium and look at symmetry 
or deformity, paying special attention to 
asymmetry, the orbital line, the level of ears 
related to the level of eyes, and the 
mastoids. Palpate the vault and position 
of the sutures, noting swelling and overlap 
and mobility. Test the condylar parts of the 
occiput and examine the occipitoatiantal 
mobility. 

The techniques of passive motion testing 
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(b) 

Figure 4.9 (a), (b) Transverse movement of the sphenoid 

are in our opinion also effective as thera
peutic movements, with the application of 
additional or sustained pressure. Place your 
hands around the cranium as comfortably 
as possible, be aware of where the sutures 
are and keep the pressure minimal. Think 
in grams rather than in kilos. There are 
several different kinds of technique that can 
have a positive influence on this patient 
population. Some of these are described 
below. 

Transverse movement of the 
sphenoid 

The patient lies with their head supported 
00 a firm pillow. The clinician si ts behind 

(b) 

Figure 4.10 (a), (b) Nasal wiggle 

the head of the patient and puts the index 
finger on the right sphenoid; the index 
finger and the middle finger of the left hand 
are above and beyond the left sphenoid on 
the zygoma and the frontal bone. The right 
hand pushes slightly to the left. The 
sphenoid on the right side can be moved 
in the same way. The right hand pushes the 
right sphenoid to the left and the left 
hand holds the left zygoma and parietal 
bone or the left temporal bone and parietal 
(Figure 4.9). 

The effect is to move the sphenoid in a 
horizontal plane (OME). All accessory 
movements are possible. In our experience, 
rotations around the transverse axis are 
most useful. 
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(a) ..... _,;;;; 

Figure 4.11 (a). (b) Movement of the zygoma-temporal 
region 

Longitudinal movements of 
nasofrontal region (nasal wiggle) 

The patient lies with their head supported 
on a firm pillow. The clinician stands at the 
side of the patient and uses the more 
cephalic hand to take a supraorbital con
tact with the soft tissue between the thumb 
and middle finger, then with the caudal 
hand pinches (the nasal bones) ever so 
lightly. 

The technique is a longitudinal move
ment to caudal (distraction) of the naso
fronial region (Figure 4.10). It influences 
the frontal and maxillary sinuses and 
perhaps the sphenoid sinus (e.g. OME, 
sinusitis). 

Transverse movement of 
zygoma-temporal and zygoma
maxilla regions 

The patient lies with their head supported 
on a firm pillow. The clinician sits behind 
the head of the patient and places the first 
three fingers of each hand gently under the 
zygomatic arch close to the nose and with 
sufficient skin slack so as not to stretch the 
nose when the lift is applied. 

• Zygoma-temporal junction. The clini
cian places the thumb and index finger 
of both hands on the bones near the 
joint line, and a gentle distraction 
between the two bones is made while 
the head is rotated to the opposite side 
(Figure 4. I I) . 

• Zygoma-maxilla junct ion. The clinician 
places the thumb and index finger of 
one hand on the zygoma and the index 
finger of the other hand on the 
maxilla, and a gentle distraction will 
move the zygoma to lateral-cephalad 
and the maxilla to medial-caudal 
(Figure 4. I 2). 

Technique: in time with the patient's 
breathing, the arches are gradually drawn 
up and backwards and then released again. 
This is repeated several times. 

The effect is on the maxillary and frontal 
sinuses (e.g. OME, sinusitis). 

Longitud inal movement of the 
petrous bone (mastoid lift) 

The patient lies with their head supported 
on a firm pillow. The clinician sits behind 
the patient, the flexed finger of each hand is 
placed firmly under and around the mas
toid process, and the arms are aligned with 
the long axis of the trunk (Figure 4.13). 

Technique: the movement is in a cephalad 
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(a) 

(b) 

Figure 4.12 (a), (b) Movement of the zygoma-maxilla 
region 

direction, parallel with the longitudinal 
axis, in time with breathing. The effect is 
obviously decompression, and traction on 
the petrosal region, which also influences 
the craniocervical region. 

Rotation of forehead on hind
head 

The patient lies with their head supported 
on a firm pillow. The clinician stands at the 
side and places a widespread cephalic hand 
under the posterior cranium with the 
fingers pointed caudally, and the other 
hand takes a supraorbital contact (Figure 
4.14). 

(a) 

(b) 

Figure 4.13 (a). (b) Longitudinal movement of the petrosal 
region 

Figure 4.14 Rotation of forehead on hind-head 

Technique: the hand under the cranium 
fixates, the one on the forehead rotates the 
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(a) 

(b) 

Figure 4.15 (a). (b) Distraction of parietal-temporal region 

forehead in a clockwise and then a counter
clockwise direction. The effect is in general 
for headaches, OME and sinusitis. 

Distractions of relevant sutu res 
(suture gap) 

Suture gap techniques can be applied to 
many of the sutures of the cranium. 

These are in essence an attempt at 
'gapping' distraction, a stretch across the 
suture line that moves all relevant sutures 
such as the zygoma/temporal; zygoma/ 
maxilla; frontal/nasal; frontal/parietal; par
ietal/temporal (Figure 4.15). The patient 
lies on a firm pillow using either the pillow 

or the clinician's abdomen as counter
pressure. The clinician sits or stands and 
places the middle fingers of each hand on 
either side of the suture, then with the skin 
slack over the suture presses in on the 
cranium to grip. 

Technique: outward movement is made at 
right angles to the suture. 

Opening the external auditory 
meatus 

The patient is side lying with their head 
supported on a firm pillow and the clinician 
sits at the head of the table and uses the two 
middle fingers of each hand for contact. 
One pair contacts the easily palpated 
mastoid process and the other contacts a 
small raised area just in front of and 
cephalic to the external auditory meatus. 

Technique: a rhythmic stretch of the area 
is performed between the contacts, gently 
at first and then progressing as follows: 

• make the techniq ue stronger 
• have the patient swallow after a stretch 
• have the patient swallow during a 

stretch 
• do a Valsalva manoeuvre during a 

stretch. 

Indication: for the relief of a sensation of 
'blocked' ears of the nature that occurs 
after flying and experiencing a change in 
altitude pressure. Also on occasion it merits 
a trial where there has been a change in 
hearing following OME or other ear dis
eases. 

Cranial examination and mobilization 
together with cranial soft tissue treatment 
such as skin stretch and deep frictions can 
be, in our opinion, a valid consideration in 
all headache and sinus conditions and 
possibly in moderate visual and auditory 
disturbances. It is however not familiar to 
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many 
regarding 
ters I and 2). 

may be 
(see Chap-

Discussion 

with ear must be 
for craniofacial 

tion by passive movements Chapter 
10). Clinical reasoning to establish 

the dysfunction is 
for examination and 

much research to be 
order to unravel problems of 

of the treatment itself 
confirmation. When we 

turn examination procedures into treat
ment we must know we 
influence many structures (joint, muscle, 

neurodynamics is 
significance Chapter 

In our clinical opinion it is 
the should functioning 

as rapidly as possible 
why cranial 

are necessary to birth, but 
reason why the must 

that 
as a 

solid encasement at any time. 
function would 

same 
even with 

some mobility. 
It is possible that further pathologies 

symptoms are related to a dysfunction of 
What is the cause a 

Is it an infection, a 
dysfunction mater or is there 

factor? Is there a link with the 
syndrome and those children 

(see 3)? 
Recognition of this pattern could 

be a starting point for further 
and particularly in the newborn. 

Conclusion 

.. Eustachian tube of the child 
shorter that of 

to the 
the function 

in young children 
and 

may reflux more readily 
into the ear. 
tube function Improves with ad van-

age. 
mastoid are for 

pneumatization of the middle ear. In 
the case reduced middle ear 
sure, when 
in the middle ear, 
could act as a 
would result 

This 

the most 
most 

of otitis 
with effusion show that the has 

m rapidly 
the age of about 6 years. In 

addition, the structure function of 
the Eustachian and the 
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immunity are usually more mature 
after 6 years of age. 

e After eruption of the teeth there is 
much more space within the maxillary 
sinuses and thus their ventilation 
function is improved. These cavIties 
have particular influence on the in
crease of buffer capacity of our re
spiratory system and they also exert a 
mechanical effect on the growing facial 
part of the skeleton. 

Treatment with ventilation tubes has be
come the surgical intervention most prac
tised for OME. Although tubes are very 
effective in improving hearing, there is no 
evidence as yet to support their value in 
modifying the course of OME towards 
early resolution and in preventing long
term structural and functional sequelae of 
OME. 

Assuming that motion of the cranium in 
children exists, the idea of treating children 
presenting with otitis media with effusion 
by means of passive movements of the 
cranium was formed. Manual therapy of 
the craniofacial region as a therapeutic 
approach in children with chronic ear pain 
can only be undertaken after studying the 
possibilities of movements of the cranium 
and trying to find the source of the 
symptoms. 

Management by passive movements re
stores and perhaps improves the natural 
position of the bones, resulting in a better 
draining and ventilation function of the 
middle ear. The outcome is improved 
middle ear function, resulting in a recovery 
from otitis media with effusion. 

In our practice 60 children suffered from 
otitis media; 49 of these children with 
chroilic ear pain have been treated success
fully with manual therapy, II children 
showed no change. 
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C rvicogenic head che: a clinician's 
perspective 

P. Westerhuis 

Introdu on 

I states that every year in USA, 
headache leads to more than 18 million 
visits to medical clinicians and 156 million 

lost at costing an ,"":HIH'''"'.,,, 

billion in lost productivity. 
al.2 state that approximately 16% 
population suffer the 

concerning headache, IS 
over the the 
in its aetiology.3,4,5 On the 

are authors Nilsson,6 

who states: headache appears 
to be a relatively common form head
ache, similar to 
and Bovim,7 who state 

all probability several cases 
are at present being 
common migraine'. On hand 

are authors feels 
that: 'Cervicogenic headache much 
more substantial evidence before it can be 
accepted as a separate 

International 
has produced criteria 
the different types of uv""uU'�U\.< 

Table 5.1). 
At it seem the 

cervical spine 
as it is 

while most 
80-90% of headache 

an important 
Section 11, 

describe 
patients as suffering 

tension-type head-

Table 5.1 Classification and diagnostic criteria for 
headache disorders. cranial neuralgias and facial 
pain 

1 Migraine 
1.1 Migraine without aura 
1.2 Migraine with aura etc. 

2 Tension-type headache 

2.1 Episodic tension-type headache 
2.2 Chronic tension-type headache 
2.3 Headache of the tension-type not fulfilling 

above criteria 

3 Cluster headache and chronic paroxysmal hemicrania 
4 Miscellaneous headaches unassociated with struc-

tural lesion 
5 Headache associated with head trauma 
6 Headache associated with vascular disorder 
7 Headache associated with non-vascular intracranial 

disorder 
8 Headache associated with substances or their with

drawal 
9 Headache associated with non-cephalic infection 

10 Headache associated with metabolic disorder 
11 Headache or facial pain associated with disorder of 

cranium. neck, eyes, ears. nose, sinuses, teeth, mouth 
or other facial or cranial structures 

12 Cranial neuralgias. nerve trunk pain and deafferenta
tion pain 

13 Headache not classifiable 

Classificatton Committee of the International 
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Although these diagnostic 
clear enough initially, the 

have difficu Jty applying 
situation. Many 

three major problems with 

There is considerable overlap symp
toms between different categories 

headache. Sjaasstad Bovim 7 
instance show that up to 50% of 
patients 
have symptoms as 

vomiting and photophobia, 
describe a pulsating quality 

to descrip
tions are traditionally thought to 

a more vascular of 

patient will often 
of the over 

years. initially predominant 
vascular may 
into a more tension-type headache or 
vice versa. 12 

3 Many patients will not only complain 
of 

required more 
diagnoses, with some pa

up to 
headache, tension-type 

U'-"''"''''''''''-', drug-induced headache 
daily 

Cervicogenic headache 
criteria 

to the and occipital 
may project into forehead 

and orbital region. 
and/or 

neck movements and/or sustained posi-
At one of the following 

a limitation 
or restriction 
ondly, a change in 

movements; sec
muscle contour, 

thirdly 

to and 

movement abnormalities in 
flexion/extension, an abnormal posture, 
and pathological findings 
tures etc. 

Finally, 
within I 

headache must disappear 
of treatment or 

remission of the underlying 

clinician it will be apparent that, 
a particular patient all 

that the 

only a minority will 
There are many 

who are not as having 
concomitant headache symptoms 

only partly all the above 
Vernon 14 the 

spine of who 
as suffering from 

occipital and neck pain during head
aches 

2 tender points 

3 greatly red 
curve 

upper 

or absent cervical 

of joint dysfunction in 4 X-ray 
the and lower 
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states that: 'These 
nn"rrll'''''' that the neck 

the 

of at least 5 years 
duration. The experienced 
at least one headache per month, but were 
not receiving treatment at the time of the 
study. Although 
not specifically spme 
problems, the authors found 

2 

accessory 
I movements (as de
scribed by Maitland 16) of the upper 
three segments, all 30 patients had 
comparable joint movement 
restrictions and of local 
pain). Reproduction symptoms was 
obtained in 12 cases, while the other 18 
had only local form 

movement 

pam as 
pulsating quality. 

3 Fifty per cent 

described 
throbbing/ 

associated 
as nausea, vomiting 

4 

5 

symptoms such 
etc. 

was 
and 

flexors. 

head 

many of these patients would classi-
ly been diagnosed as having 

and/or tension-type 
Watson and Trott state: outcome of 

study highlights the to screen 
etiology in patients are 

suffering common 

RfV,ICnl7RniC headache: a clinician's perspc'Clllle 87 

2 

3 

conclusion it now nA,' A"-.... "'''' 

seems to reason 
that the criteria 
schemes (including the 
are inadequate when 

between common 
'��'M"""U'� headache? 
cervical spine 

more important 

to suspect 
these 

scheme) 
to distin

and 

can 
primary factor or as a secondary 

factor.7 
what is 

which explains 
etc. between 

of headache 
which some 
for the treatment 

of the headache 

Neuroanatomical basis for 
cervicogenic headache 

Trigeminocervical nucleus 

basis 
found in 
Afferent fibres 

enter the pons 
tract to the level 

caudalis of the 
dorsal horn of the upper 

three cervical nerves form a single func
tional nucleus 5.1 ).18 This m 

afferent fibres 
and the trigeminal 

order 
5.2),18 This 

indicates that 
stimuli may cause 

the area normally 
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spinal nucleus of 
trigeminal nerve 

Trigeminal nerve 
(5th cranial nerve) 

ophthalmic nerve 

maxillary nerve 

�""'-""'!!ii.-- mand ibular nerve 

1..":111k--I---#'----A neurons mandibular nerve 

J.;:::J"#'--------B. neurons maxillary nerve 

IE-i--------- C. neurons ophthalmic nerve 

C2 
C3 
C4 

Figure 5.1 Trigeminocervical nucleus (adapted from GricveK1) 

Spinal nerves 
Cl-3 

Trigeminal 
nerve 

Second order 
spi nothalamic 

neuron' 

5.2 of primary afferent fibres of cervical 
nerves and trigeminal nerve upon the same 

second order spinothalamic neuron 

it 
division of nerve which 

This 

that all of the neuromuscu
loskeletal structures innervated by the 

1 9-24 

occipital headache. 

nerves cause 

al.21,23,24 
atlanto-

to produce 
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Also 

su 

were able to 
headache with 

more In upper 
than the asymptomatic con-

trol group. 

2 Nervous 
consists of 

etc.), vasculature (arteries 
and connective (e.g. dura 

mater, epineurium, 
connective been shown to 

be innervated, Within the vertebral canal 
the dura mater is innervated by the 

nerve.
25,26 connective 

the peripheral nerves are 
the nervi nervorum and perivasale 

This means that the nervous 
systcm itself can 

. 28 pain. 
a potential source of 

it has been shown that the 
nervous system considerable 

changes daily 
Louis 29 for has 

, 

that the length the vertebral canal 
(foramen magnum to the of the 
sacrum) up to cm when a 

moves from 
has shown 

to adapt to up to length 
arm movements. In order to be able 

to adapt to these length the 
nervous has to be able to: 

within itself 
versus 
cles against 

2 Slide 

dura mater 
individual 

other3l) 
the interfacing 

vertebral 
median nerve the 

muscle with extension32) 
3 Unfold and 33,34 

headache: a clinician's perspective 89 

However, 
of the 

this may 
tension, pathological physiologi-

cal responses (pain, etc.) 
movement 

Although nerve compression 
headache neurological IS 
rela tively rare,38 clinical 
dicate that 

In
may be 

may be located 

findings 
and slump.16,39 

canal, 
with straight 

Alternatively the greater occipital nerve 
40 Bovim el a/.4 1 and 

et at. 22,42 were to relieve a 
cervicogenic 

their by 
nerve block, 

Vital el 43 in anatomy 
and dynamics the greater occipital nerve, 
have shown that of the upper 

spine with 
will the 

clinician may differentiate 
adding slump components. 
description the 
Chapter 7. 

3 Muscle 

tests, see 

Tension, and increased EMG-
activity muscle are signs 
of many headache forms. is much 

about whether points are a 
aetiology of 

decreased 
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PAG 

Descending 
anti nociceptive 
system 

Primary 
afferent 
neuron 

Second order 
spinothalamic 
neuron 

5.3 Descending neurons from brainstem nuclei have 
an effect on both the first order sensory and the 
second order spinothalamic neurons. PAG: periaqueductal 
grey (adapted from Fields49) 

of 

a 
instance) 

upper cervical 
to show IS 

or a secondary factor (for 
painidisorder inhibition.48 

Serotoninergic system 

The of incoming 
the dorsal horn may be 

neurons from 
effect on both 

order sensory neuron and the second 
spinothalamic neuron (Figure 5.3).50 

ache, 
system 

released by 
is serotonin.49,50 
and tension-type 
in the 

50 
disinhibition, 

cause normal levels of 

to be elevated to suprathreshold 
as pain. 

disturbance of pain-modulat-
could help to "(I,�"a,,, some of 

ob-
the 

nervous control cen-
the hypothalamus and locus 

are intimately to and 
the serotoninergic 50 The 

implication of this IS that the 
should include 

nervous system as a 

assessment to 
spinal nerves. 

Trigeminovascular system 

The mere peripheral nociceptive 
fibres 

cannot 
being 

without aura, or com-
an increase of their headache 

changes, may 
treatment the cervical spine. 

Moskowitz51 has shown that the 

Iy most proximal 
the circle of Willis (Figure 5.4 )). This IS 
called the trigeminovascular system. 
means that trigeminocervical 
there is input from somatic 
and vascular structures. As nociceptive 
input from one source may 

neurons in the 
sources, this could 

the throbbing quality of 
',",V'n'""''''"' headache patients 

of headache can be 
mutually enhancing. 

Copyrighted Material



headache: a clinician's nPJ'�n,prtJl!p 91 

MMA eNS 

5.4 InnervfltiOI1 of the circle of Willis by the trigeminal nerve. 
Middle Cerebral Artery 

ICA Inferior Cerebral Artery 
PC A Posterior Cerebral Artery 
SCA Superior Cerebral Artery 

AICA Anterior Inferior Cerebral 
MMA Middle Medullary Artery 
V Trigeminal Nerve 
V 1 Mandibular Branch 

Neurogenic inflammation 

addition to transmitting nociceptive 
information from vascular 
Buzzi Moskowitz52,53 

role for the 

tel's as 
terminals. Released substance P leads to 
increased vascular permeability, vasodila-

and of nociceptors (a 
process inflammation). 
Through this mechanism neurogenic 
inflammation trigeminal nerve may 

to afferent impulse 49 

The extent of inflammation 
can be modulated by numerous factors 

54 (Table 

Table 5.2 Modulation of blood vessel wall-sensory 
nerve interaction 

Biochemical 
Hormones 
Mast cell constituents 
Alcohol and drugs 
Platelet contents 
Foods 

2 Mechanical 
Stretch 

3 Ionic 
Spreading depression 

4 Neural 
Opiate-containing fibres 
Sympathetic 
Parasympathetic 

Adapted from Moskowitz al.M 

Again there is an influence the 
sympathetic nervous and it can 
now be seen why patients seem 
to react to particular food products (e.g. 

with tyramine as a 
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Just as 

nucleus 

1 

Serotonin 

locus 

? ceruleus, 

Vascu lar source 
of pain 

(vasodilation 
and 

inflammation 

and other 

of benign recurring headache (adapted 

clinical implication is 
screen for these con

exogenous trigger factors as well. 

r transmission 

of trigeminovascular 
been shown to be 

enced by for example periaqueductal grey 
modula special senses (light 

altered physiological states 
54 Authors like 

nuum model 

headache. Neison50 in 
model presents a continuum 

recurring headache (Figure 5, 
cen tre is the 

a somatic source 
etc.) 

2 input from a source, 
probably responsible 
bing/pulsa ting 

3 whether or not the 
to pain, which is 

the amount of inhibition 
serotoninergic system, 
parable to the pain 
IS dominantly related to 
In the central nervous 

by 

effect serotonin may 
vascular source of pain 
being indicated by a 

The autonomic 
important role, 

as 

serotoninergic system secondly by 
influencing output by vasomotor activity 
and neurogenic inflammation (comparable 
to the pain mechanism is related to 
output systems as by Gifford;37 

see also 8). 
Finally this model 

some of the 

otonin has a 
system, d 
system will have mood-altering effects. 
(comparable to the pain mechanism which 
is related to the dimension as 
described by 37 It is interesting 
that commonly antidepressant medi-

patients, such as 
are serotonin 
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Figure 5.6 Mobilization or the first rib in a longitudinal caudal direction 

Patients in whom the somatic component 
is dominant will fulfil all the necessary 
requirements for cervicogenic headache. 
Patients in whom the vascular component 
is dominant will be classified as having 
some form of migraine headache. 

Most importantly, this model gives the 
clinician the rationale to search for con
tributing somatic trigger factors in patients 
exhibiting a mixed type of headache. 

It also forces the therapist to leave pure 
mechanical thinking behind and to ap
proach the headache patient with an overall 
management programme incorporating the 
following aspects: 

• neuromusculoskeletal system-oriented 
treatment 

• autonomic nervous system treatment 
• lifestyle modifications 
• detoxification 
• patient information. 

Overall management programme 

Neuromusculoskeletal system 

Boline et al.57 reported on a randomized 

comparative trial of chiropractic manipula
tion versus amitriptyline in the treatment of 
tension-type headache. After 6 weeks and 
12 treatments both groups had improved at 
similar rates. At the end of a further 4 
weeks without treatment the manipulation 
group still had significantly less headache 
activity, while the amitriptyline group had 
returned to pre-treatment levels. It might 
be hypothesized that the amitriptyline 
therapy only treats symptomatically by 
compensating the serotonin deficits (it 
inhibits the uptake of serotonin in the 
synaptic cleft, thereby enhancing the anti
nociceptive effect of the serotonin). On the 
other hand, manipulation seems to treat the 
underlying disorder (causes of the symp
toms), thereby having a more durable 
effect. 

For further information see Vernon,58 

who reviews the literature on outcome 
studies of manipulation for tension-type 
and migraine headache. Beeton and Ju1l59 

and Schoensee et al.6o present case histories 
of cervicogenic headache patients benefit
ing from treatment directed to neuromus
culoskeletal tissues. 
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Autonomic nervous "''''''' ... ''''' ..... 

Treatment of the 

suffering from migraine by 
superior cervical ""�''''''''_" 

anatomical relationship 
to the close 

the cervical 
to the sympa

is provided for 
vertebrae and rib 
the tic chain, 
Investigation of the 
ior mobilizations of the 

of the 

Table 5.3 Treatment considerations of the mixed 
headache syndrome 

Lifestyle modifications 
1 Dietary restrictions 

Tyramine and other vasoactive amine-containing food 
e,g, Aged cheeses like Emmentaler, Cheddar 

Chicken liver 
Chocolate 
Citrus fruits 

Caffeine-containing products 
Alcoholic beverages 
Nitrites (e,g, colouring 
Monosodium glutamate 

food) 
Aspartame n 

2 Sleep habits 
Adequate 
Maintenance scheduled 

times (compare longer 
holidays!) 

3 Stress ma,na,Q'emem 

Counselling (realistic goals) 

wine) 
processed meat) 
enhancer in Chinese 

and awakening 
in at weekends! 

Relaxation and leisure m",.,,,rIPrr,pnl 
4 Detoxification 

Analgesics 
Narcotics 
Barbiturates 
Ergots 

Ad(lpted from Diamond and Freitag55 

Overall""",,,,,,, 

one 
can 

complain of more than 
and because these 

exogenous 
factors. 

emphasize the ' 
ifications 

Detoxification55.63 

Edmeads63 

analgesic 
headache (rebound 
becomes important to monitor amount 
of medication the uses, and it may 
be necessary to to 'flush 
your pills to cure your should 
only be done in liaison with the patient's 
physician if is prescribed. 

Patient information 

importantly, the 
of educat

e! ai.1O 
to 
of 

was some assocI a-
more severe pain, vomiting 

predictor 
.\JUU",vUl." was the patient's 

statement, at interview, that 
they had been discuss their head-
ache and related problems with the doctor 
very fully'. 

aggravation of cervi
is not as clearly related to 

often leaves the patient 
of not being 

or her own body. Further
more, many headache patients are con

having a 
being psychiatrically ill. 

to a destabilizing effect upon 
and may therefore add to 

dysfun�tion.64 
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Therefore it becomes essential 
clinician to try to relieve the anxiety 
of the patient by: 

I thorough investigation in order to 
the cause of the symptoms 

2 explanation of the 
the disorder with 
factors 

3 trying to put the locus of 
with the patient by 
exercises and 

Clinical presentation of 
. . 

cervlcogenlc 

Introduction 

There are no laboratory tests 
positively assist the 
common forms of benign 
ache.44 Plain X-rays are 
in differential 44 

Localization and 
symptoms 

of 

located in any Although the 
area of the most common are 
the and retro

is often but not 
necessarily always accompanied by suboc-
cipital and pain. As migraine patients 
may of accompanying sub-

·prVlrn,7pnlr headache: a clinician's perspective 95 

Sjaastad69 makes 
distinction that with 

the tends to start 
tally and subsequently spreads 
while with migraine patients 

to be the case. The pain may 
unilateral and/or bilateral, but contrast 
to migraine does not change 

The most commonly used 
the symptoms are an ache or dull, 

The patient may also complain 
band around the head or a 

sensation. However, qualities like 
and pulsating may also be 

Although the pain may 
levels of intensity, 

activities in 20% cases,44 

so excruciating that the 
the can IS 

Associated and neu 
symptoms 

toms are 
sudden or 
rotation) of the 
sizes that the 

IS 
not caused by 

,�,..,,� .. , symp
and 

so-called 
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IS 
the propriocep

which pass 

ventral ramus. 
the passive 
movements of the 
should reveal 
caused by a primary 
bility /instabili ty, or 
lateral hypomobility 
hypermobility on the 

into the C2 
assessment of 
in terverte bra I 

spinel6 

problem is 

Aggravating factors with a 
cervical component 

The cervicogenic may 
cipitated by neck movements. 

complain of headache with move
ments such as looking up 
reversing the car (rotation), 
Most patients, however, will not 
a clear-cut presentation, 
sustained neck positions 
computer for a long 

waking up 
prone (rotation), riding a 

cervical 
it may not as 

is the culprit. 

rther trigger factors 

of the implications of the 
is that other 

or even provoke a 
attack. The combination of a 
cervical joint dysfunction plus an exogen-
ous factor may be the cause 

becomes important 
factors. 

food products, a 
rhythm, stress, 

Easi ng ... ""' .... T, .... 

ease their symptoms. 
be lying down, 
even dark) room, to 
the temples/suboccipital area, 
the suboccipital muscles etc. 
the same factors many 
will describe, this 

weather 

stretching 
these are 

reasons why a correct """"V." " is so often 
missed. 

Special qu 
medical history 

headache could be the symptom of 
more malignant tumours, it 
becomes imperative to screen 
medical conditions. Routine questions 
should incorporate general health, recent 
loss of weight, balance other 
medication, blood pressure etc. 

Although standard 
graphic examination is 
elude more sinister pathology 

it has been shown to 
diagnosis of 

The reliability and clinical value 
radiographic 

14,72,73 

Copyrighted Material



Cervicogenic headache: a clinician's perspective 97 

History 

I t is often useful to 
headache diary. This 
a temporal profile 

of headache, 
hours/days it 
diary will also 
retrospective reassessment 
the condition. 

ous trigger factors. 

helps 
of possible exogen-

Most patients will 
history of 
portant to ask 
their symptoms 
stability of the 

Only 50% 

microtrauma 
play an important 

Summary 

headache 
the onset 

or neck trauma, 
of repetitive 

working postures) may 

a complex and 
7 It is usually 

or disturbance of 
etc.). Even in those 

is a dominance of 
problems one usually 

is not only one structure/ 
involved but a combination 

disturbances of 

cannot be made 

in the 
system.44 

of the cervicogenic 

headache 
aspects 
involved 
involved 

should incorporate all 
pain mechanisms 
at all structures 

8 and 10). 
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6 

Cervico ni headach : physical 
examination and managem nt 

P. Westerhuis and 

Introduction 

As there is considerable 
matology between the 

recurring 
plays a 

In order for a 
genic headache to be made, 

M. von Piekartz 

objective signs in the neuromusculoskeletal 
of the upper 

Chapter 5).5,6 As the 
system may also be involved, it is 
to include the upper thoracic 
assessmen t. 7 

For possible involvement 

to 7. 
the reader is 

aim of the physical 
the hypothesis made 

examination that the cervical 
the cause(s) of the 
physical examination, 

mainly assesses three factors, 

• behaviour of symptoms 
dizziness, tingling etc.) 

• behaviour of resistance 
range of motion etc.) 

• occurrence of protective 

IS an 
The goal is to 
symptoms of the 
physical signs in relevant 

one of these 
physical sign.� 

the abnormal 

be the cause of the 
signs).8 

In planning the physical 
clinician must decide 
provocation the 
vigorously the may 
Patient A complaining 
provoked by minimal 
should be 

precipitated 
computer for more than 4 

Neuromusculoskeletal 

(comparable 

All three components of the neuromuscu
loskeletai system must 

Articular dysfunction 

movements 
accessory intervertebral movements 

(PAIVMs). 
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figure 6.1 Upper cervical flexion (chin-lllck) without lifting the head off the occipital hand 

For detailed descriptions of standard 
examination procedures the reader is re
ferred to the work of Maitland,8 Grieve9 

and lull.lO 

lull e{ al.11 have shown that an experi
enced manipulative physiotherapist is able 
to detect whether or not a zygapophyseal 
joint is responsible for a patient's headache 
in a single-blind study. In a later study lull 
e{ al. 12 went on to show that there was also 
excellent to complete agreement between 
six different examiners upon whether a 
subject had a painful joint dysfunction or 
not. 

Patient example I (see p. 108) describes a 
headache patient with a predominant joint 
dysfunction. 

Muscular dysfunction 

Watson and TrottlJ have compared 30 
cervicogenic headache sufferers with 30 
asymptomatic subjects and found that the 
headache group had significant: 

• forward head posture 
• weakness of the deep cervical flexor 

muscles 

• lack of endurance of the deep cervical 
flexor muscles. 

It therefore becomes important to evalu
ate the function of these muscles. For a 
detailed description the reader is referred to 
the work of Watson,14 lullS and Sahr
man.ls 

One simple test is described. The patient 
lies supine with the cervical spine in a 
neutral position. The clinician places one 
hand under the occiput and the other hand 
beneath the cervical spine. Subsequently 
the patient is asked to perform an upper 
cervical flexion movement (,chin-tuck') 
without lifting the head off the 'occiput 
hand' (Figure 6.1). On correct performance 
the clinician should feel a slight increase of 
pressure on the 'cervical hand' while the 
pressure on the 'occiput hand' should 
remain unchanged. Should, for instance, 
the patient substitute with an overactive 
sternocleidomastoid muscle, there will be a 
decrease of pressure on the 'occiput hand'. 
Endurance may be assessed by the amount 
of time before substitution or fatigue 
tremor occurs. 
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(a) (b) 

(c) 

Figure 6.2 The slump test. (a) Upper cervical flexion in sitting; (b) flexion of the lumbar spine with a stilbilized cervic�1 spine: 
(e) extension of the left knee. The cervical and Jumb�r spine stay in flexion 

Neurodynamics 

The neurodynamics of both the neural 
tissue within the vertebral canal and the 
peripheral nerves (especially the greater 
occipital nerve) must be evaluated. 

Neurodynamics within the canal may be 
assessed by variations of the slump test.8,16 

If, for instance, on assessing the cervical 
flexion of patient A range is restricted by 
50% and suboccipital pain is reproduced, 
this could be caused first by restricted 
mobility in the cervical joints, secondly by 
altered neurodynamics and/or thirdly by 
altered muscle length (Figure 6.2a). In 
order to increase the stress differentially 
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Figure 6.3 The slump lest with emphasis on the righl occipital nerve. 
The sequence of testing is upper cervical flexion, rotation to the lefl, 
side flexion to the left, mid to low cervical spine flexion, thoracic and 
lumbar flexion and knee extension 

. 

on the nervous system, the examiner holds 
the cervical spine absolutely stable while 
flexing the lumbar spine (Figure 6.2b). 
Extending the knee (Figure 6.2c) may 
increase the stress further. Should the 
symptoms increase, this indicates involve
ment of the nervous system. 

In order to bias for the right greater 
occipital nerve, the sequence of testing is 
upper cervical flexion, rotation to the left, 
side flexion to the left, mid to low cervical 
spine flexion, thoracic and lumbar flexion 
and finally knee extension (Figure 6.3). 

For further reading the reader is referred 
to the work of Maitland,S Elvey17 and 
Butler. til 

Principle of differentiation 

Introduction 

With· most examination procedures, more 
than one structure is being stressed. In 
order to differentiate which of the struc
tures is responsible for the symptoms, the 

clinician will change the stress on one 
structure only and evaluate the change in 
symptoms and or resistance (for example, 
compare 'slump' differentiation with re
stricted and painful cervical flexion). 

The severity and/or irritability of the 
symptoms determines whether the differ
entiation procedure is performed in the 
painful position, or just before the onset of 
pain ('short of pain'). When cervical flexion 
produces only a slight pulling feeling in the 
neck, the slump differentiation may be 

performed while maintaining the cervical 
spine in the painful position. However, if 
the flexion movement reproduces a severe 
stabbing pain, the cervical spine is only 
flexed to a position short of the onset of 
pain, after which the slump procedure is 
added. 

Assessment and 'clinical proof' 

Another important principle of assessment 
is that one test in isolation is not enough on 
which to base a clinical diagnosis. It is only 
after several clues 'add up' that a final 
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assessment can be made. If one test 
implicates a certain structure, the clinician 
should try to support this hypothesis by 
performing further tests which would also 
implicate this particular structure.19,20 For 
example, if localized overpressure with the 
active spinal movements indicates that 
there is a dominant joint dysfunction in 
the upper cervical spine, this should be 
confirmed by the finding of comparable 
joint signs first by passive physiological 
intervertebral movements (PPIYMs) and 
secondly by passive accessory intervertebral 
movements (PAIYMs). 

Final confirmation of the hypothesis is 
reached when retrospective reassessment 
shows that the condition has improved 
after treatment of the involved structure. 
For example, should the cervical flexion 
improve after careful straight leg raise 
mobilizations, this would further indicate 
the nervous system as being involved. 

In the following pages, some selected 
examples of differentiation are described. 

Pain on cervical flexion: 
temporomandibular joint versus 
upper cervical spine 

In this example the patient complains of 
pain around the right mastoid process/ 
temporomandibular joint (TMJ) area when 
performing a flexion movement. 

The stress on the nervous system may be 
increased by slump manoeuvres. The stress 
on the upper cervical region may be 
increased by localized overpressure through 
the maxilla (Figure 6.4). Should there be 
any change in symptoms, this is followed 
up by PPIYMs and PAIYMs. It may also 
be useful to perform unilateral postero
anterior movements on C 1/C2 in the 
position of flexion (Figure 6.5). 

As cervical flexion normally leads to 
slight protrusion of the TMJ,2J,22 the 

Figure 6.4 Overpressure of the upper cervical spine with the 
left hand on the maxillary bone to prevent stress on the 
TMJ 

movement is repeated after placing a 
'spatula' between the teeth (Figure 6.6). 
The holding of the spatula decreases TMJ 
motion, while not changing the cervical 
spine. Any change of symptoms indicates 
TMJ involvement, which is further sup
ported by performing, for example, postero
anterior mobilizations on the angle of the 
mandible in the position of cervical flexion. 

In order to assess involvement of the 
cranial bony tissue, the flexion movement is 
repeated while performing a compression 
technique on the occipital bones (Figure 
6.7). 

Finally, should the differentiation clearly 
indicate the upper cervical spine to be the 

cause of the symptoms, only this structure 
is treated, after which a careful reassess
ment of the movement dysfunction should 
show some change. 
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Figure 6.5 Unilateral postero-anterior movements on the 
right side of CI and C2 in flexion of the head 

Figurc 6.6 Head flexion without change of mandibular 
position by placing a 'spatula' between the teeth 

Figurc 6.7 Compression of the occipital bone in upper 
cervical flexion. When tbe occipital bone manoeuvre 
changes the symptoms, a possible dysfunction of cranial 
tissue can be hypothesized 

Pain on cervical rotation: TMJ 
versus upper cervical spine 

In this example the p<\tient complains of 
pain around the right mastoid process/ 
TMJ area when performing a left rotation 
movement. The clinician can now try to 
differentiate whether the symptoms come 
from the rotation in the upper cervical 
spine or from the concomitant lateral 
gliding movement in the right TMJ. The 
differentiation consists basically of six tests. 
While the patient is in the painful position 
the mandible is fixed, after which the 
cervical rotation is increased (Figure 
6.8a). Should the symptoms increase, this 
would lead to the hypothesis that the 
symptoms are being caused by the upper 
cervical spine. In the next test the same 
position is taken up, but now the cervical 
rotation only is decreased after which the 
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(a) 

(b) 

(c) 

Figure 6.8 Dirferentiation on cervical rotation. (a) Mandible 
is fixed while cervical rotation is increased; (b) cervical spine 
is fixed and lateral deviation movement of the TMJ is 
increased/decreased; (c) isolated TMJ lateral deviation in 
neutral cervical spine position 

symptoms should also decrease. In the 
third and fourth tests, the same position is 
taken up, but now the cervical spine is fixed 
and the lateral gliding movement of the 
TMJ is increased and decreased (Figure 
6.8b). 

Test five is isolated TMJ lateral gliding in 
the neutral cervical spine position (Figure 
6.8c). Test six is isolated cervical spine 
rotation while maintaining the TMJ in the 
neutral position. 

Further confirmation should come from 
other tests like repeating the movement 
with a spatula between the teeth, accessory 
movements on C I in the rotated position, 
accessory movements on the mandible 
etc. 
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Differentiation of C1 versus TMJ 
versus cranium versus nervous 

example 
a pulling, burning 

suboccipital/mandibular 
The are provoked 

for 
the phone is held between the 

and shoulder. When the IS 

severe, movements both the head the 
aggravate it. 

The is placed In lying 
with the upper cervical spine in slight side 
flexion to the left. 

Initially the movements of the 
upper cervical spine are . For 
instance if transverse movement to the right 

transverse process of C I 
symptoms, clinician should vary 

the opening position the mouth 
Any change in symptoms would indicate a 
contributory role of the to the 

joint 

Accessory especially transverse 
to medial 111 the postero-anterior 
direction are performed. symptoms 

the of the 

In a 
contributory role of the cervical spme to 
the problem. 

Cranium bone tissue 

especially the 
mastoid process (being a part the tem-

poral bone), palpation styloid 

process are assessed. It is important to 

that pressure changes in 
influence foramina 

branches nerves 
(e.g. nerve canal 
bone).23 Therefore, 
provoked, the patient is 

nerve 

Cranial nervous tissue 

Apart neurodynamic further 
support cranial nerve involvement 
comes from palpation the individual 
branches. The 
palpate the nerve and 
vagus nerve on the mastoid process (see 
Chapter 2). 

Comparison of differentiation 
findings 

clinical often more one 
structure is involved. In instances, the 

will produce physical 
structures. 

about which struc
IS partly 

For 
instance, last example 
tion, if transverse movement of CI is 
markedly restricted reproduces 

transverse move
the mandible is only 

and produces local 
treatment will at 

I joint. 

Assessment and treatment/ 
management 

Introd n 

The following 
described 
physical 
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- stabbing 
G)-deep 

- intermittent 

Figure 6.9 Body chart of a patient witb lInilateral headache 

reasons of clarity, an abbreviated descrip
tion of the main information is presented. 

Patient 1 

Subjective examination 

Mr. X , aged 36 years, complains of right
sided frontal and temporal headache com
bined with 'pulling' in the right suboccipital 

area (Figure 6.9). The headache is brought 
on by sleeping prone (head rotated to the 
right) and riding a mountain bike for 
longer than 30 minutes. He furthermore 
feels that his right rotation is 'not as good 
as it used to be' when reversing the car. The 
symptoms slowly developed over the last 
year without any clear onset. In the last 3-4 

weeks the symptoms have been present 

Copyrighted Material



Cervicogenic headache: physical examination and management 109 

Figure 6.10 Differentiation between CI-C2 and C2-C3 and 
treatment techniques by unilateral postero-anterior movements in 
300 head rotation 

nearly every day. There are no contra
indications to manipulative treatment and 
medication gives only temporary relief. 

Hypothesis 

As the patient clearly relates the headache 

to cervical spine movements, and there is a 
concomitant feeling of suboccipital stiff

ness, this strongly implicates cervicogenic 
headache. If this hypothesis is correct then 

there should be clear signs on neuromuscu

loskeletal examination. 

Physical examination 

There is 30° of movement restriction of 
cervical extension. With localized over
pressure of the upper cervical region there 

is reproduction of the suboccipital pain (see 
Figure 6.9). Furthermore, rotation to the 

right and side flexion to the left are 
restricted. At the CI-C2 region rotation is 

coupled wi th contralateral side flexion, 
whereas in the C2-C7 region it is coupled 
with ipsilateral side flexion?4 Therefore, an 

initial hypothesis is formed that there is 
C I-C2 involvement. This is supported by 

the 20° of movement restriction found on 

the occiput-C2 rotation test. Here the 

clinician fixates the spinous process of C2 
and assesses the amount of head rotation 

the patient has. Further confirmation 
should come from the passive accessory 
intervertebral movements (PAIYMs). 
Righ t-sided un i la teral pos tero-an terio r 

mobilizations on C2 are painfully re

stricted. As CI-2 or C2-3 may cause this, 

the patient is asked to rotate his head 300 to 

the right (Figure 6.10). In this manoeuvre 

the postero-anterior stress on CI-2 is 
increased and as his symptoms also in

crease, this implicates a CI-2 joint involve

ment. 
There IS no neural and/or muscular 

involvement. 

Treatment 

As this is mainly a stiffness-dominant joint 
problem, the initial treatment consists of 
mobilization of the CI-2 joint with 

Copyrighted Material



110 Craniofacial Dysfunction and Pain 

Figure 6.11 Unilateral antero-posterior mobilization on the right side of C2 

PAIYMs and rotation to the right (see 
Figure 6.10). In the la ter stages, side flexion 
mobilization to the left of the upper 
cervical spine is added (heterolateral cou
pling of side flexion and rotation). 

Furthermore, ergonomic advice concern
ing the position of the cervical spine on the 
mountain bike is given. 

Patient 2 

Subjective examination 

A male patient aged 42 complains of right
sided occipital pain spreading to the top of 
the head. The pain can be both stabbing 
and pulling. There are no associated 
symptoms. He has difficulty defining ag
gravating activities, but there is a slight 
tendency for increased symptoms with 
flexed positions, such as reading for more 
than 30 minutes. The symptoms have 
developed over the last 2 years with a 
gradual increase of intensity. He does not 
recall any major trauma. 

Physical examination 

With the active movements there is restric
tion of cervica I flexion producing su bocci-

pital 'pulling'. Rotation to the right is full, 
while to the left there is 15° of movement 
restriction. As isolated active movements 
do not reproduce the patients' symptoms it 
is decided to combine upper cervical flexion 
with rotation to the left, which reproduces 
the occipital pain. Neurodynamic testing 
biasing towards the greater occipital nerve 
(GON) reproduces the pain in the top of 
the skull. Further indication for GON 
involvement is found when palpation of 
the nerve on the base of the head (approxi
mately 3 cm lateral from the midline) 
reproduces a stabbing sensation.25 Further 
examination of cranial tissue is inconclusive 
(see Chapter 7). 

Although unilateral postero-anterior ac
cessory movements on C2 are slightly 
painful, there is no movement restriction. 
It is therefore decided to evaluate the 
antero-posterior accessory movement of 
C2, which also reproduces the occipital 

symptoms. 

Treatment 

This patient shows both neural and joint 
signs. The GON mainly consists of fibres 
from the C2 spinal nerve. Bogduk26 has 
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Figure 6.12 Cervical rotation mobilization in slight flexion position o f  the head 

Figure 6.13 Aulomobilizing in side lying of the right SLR in slump position 

shown the close anatomical relationship 
between the C2 dorsal ganglion and the 
CI-2 joint. This could mean that the 
pathoneurodynamics are secondary, caused 
by a primary joint dysfunction. The initial 

treatment therefore consists of anteropos

terior mobilizations of C2 (Figure 6.11). In 

the later stages upper cervical rotation in 

flexion position is added (Figure 6.12). 
After three treatments there are no remain

ing joint signs, although the greater occipi

tal nerve slump test is still able to reproduce 

some of the patients' symptoms. It is 

therefore decided to add mobilization of 

the nervous system by performing SLR 
movements in a slumped position. This 
movement is also integrated into a home 

exercise (Figure 6.13). 

Patient 3 

Subjective examination 

A 37-year-old female keyboard operator 

complains of a right-sided pulsating pain in 
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the temporal region and bilateral retro
orbital pressure in combination with a 
'burning feeling' in the eyes. Associated 
symptoms are photophobia and nausea. 
There is no suboccipital or neck pain, but 
on closer questioning she describes a tight 
feeling in the interscapular region. There is 
an absence of aura. 

The symptoms are not related to move
ments of the cervical spine and are mainly 
aggravated by stress, weather changes and 
long bouts of sitting at the computer. 

Over the last 3 months, due to an increase 
in workload, the symptoms have slowly 
increased to chronic daily headache, for
cing her to take medication at least 5 days 
per week. Although MRI of the skull is 
normal, she is also worried about having a 

brain tumour. 

Hypothesis 

This patient clearly does not fulfil the 
criteria the International Headache Society 
has defined for cervicogenic headache. It 
will probably not be possible to find clear 
joint signs in the upper cervical region. 
There is, however, some indication of 
sympathetic involvement with this patient. 
Furthermore, there seems to be a pain 
managemen t defici t. 

Physical examination 

On inspection a flat thoracic spme (espe
cially T2-8) with a slightly accentuated 
dowager's hump is seen. The skin between 
the scapulae is 'pulled in' and its mobility is 
markedly restricted. The active movements 
of the cervical spine are normal, and even 
inclusion of tests for the upper cervical 
spine, such as upper cervical quadrant,8 

provokes only some local discomfort. 
Therefore, it is decided to evaluate the 
thoracic spine. Extension is normal but 

Figure 6.14 Passive physiological movement of 
the thoracic region 

flexion and both right and left rotations are 
markedly restricted, reproducing strong 
interscapular pulling. 

The same pulling is reproduced with 
slump and can be influenced by knee 
extension or upper cervical flexion. 

Passive physiological intervertebral 
movements of the mid-thoracic region 
(Figure 6. 14) show segmental restriction 
of flexion. Accessory movements of the 
vertebral joints are relatively normal, but 
there are marked movement restrictions of 
the costovertebral and costotransverse 
joints. 

Treatment 

The first session primarily consists of 
explaining to the patient that although it 
is not possible to reproduce her symptoms, 
there are enough 'comparable' joint signs in 
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Figure 6.15 Anterior-posterior mobilization of the upper thoracic 
spine through the sternum 

the thoracic spine to justify treatment. 
Furthermore, the patient is asked to keep 
a headache diary. In the second treatment 
she volunteers that the symptoms on their 
own are unchanged, but that she feels a 
little 'less threatened' by them. As thoracic 
flexion is the most restricted movement, 
initial treatment mainly consists of increas
ing flexion by means of anteroposterior 
mobilization through the sternum (Figure 
6.15). Thoracic soft tissue mobilization is 
added to influence sympathetic out
flow.27.28 The costovertebral and costo
transverse joints are mobilized by means 
of 'screw' mobilization with the hands 

placed laterally on the ribs (Figure 6.16). 
Home exercises consist of thoracic flexion 

automobilization in sitting and slump in 
side-lying. 

After eight treatments over 6 weeks the 
chronic daily headache has disappeared, 
and the patient is reassured that she does 
not have a brain tumour. She only com
plains of an occasional temporal pulsating 
pain, which has decreased in intensity by 
50%. On comparing the occurrence of this 
headache with the intake of food products 

Figure 6.1 6 MobiliZ<ltion of the costovertebral and costo
transverse joints by the 'screw· 

(headache diary) it is found that there 
seems to be a correlation with the con
sumption of chocolate. 29 Treatment is 
paused for 4 weeks, during which the 
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is not allowed to consume any 
chocolate products. 10 the 
patient telephones she is suffering 
from a very severe headache, has 
not experienced The hypothesis is 
that a 'withdrawal' headache. is 

to take medication to 
back should not 

subside within 4 5 
weeks she reports 
tion of symptoms to 
has not been 

Conclusion 

This 
for an 

tion, diary, 

to describe reduc
a level 

'withdrawal' attack. 

the need 

neuromusculoskeletal approach (in 
sympathetic nervous sys

dietary 

Conclusion 

Physical the 

is 
Retrospective reassessmen t showing relief 

of symptoms after successful treatment 
the physicaJ is the final clinical 

neuromusculoskeletal involve-
ment in the headache syndrome. 

19 

However, successful treatment cannot 
based upon a monostructural approach, 
but should overall management 

II ) . 

1,32 also Chapters 8 and 
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Neurodynamics of cranial nervous 
tissue (cranioneurodynamics) 

H. J M. von Piekartz 

I ntroductiol1 

Shacklock' encouraged the use of the term 
'neurodynamics' when he discussed the 
mechanics and physiology of the nervous 
system and their relationship to each o ther.  
Nervous t issue is  requ i red to u ndergo 
compl icated m ovements of e longation,  
slid ing and compression (Figu re 7. 1). These 
loading phenomena, which occur d u ring 
normal dai ly movements, involve physi o
logical effects such as changes i n  b lood 
circulation and axonal transport in both 
a u t o n o m i c a n d  s o m a t i c  s y s t e m s . '-3 

Changes i n  neural mechanics and physiol
ogy may lead to a bnormal neurodynamics 
or  neural pathodynamics. These changes 
are strongly related to the environment 
directly surrounding the nervous tissue, 
which is  referred to as the mechanical 
in terface or neural container. Every part 
of the body has i ts typical neu rodynamics 
and neural containers, including the cra
n iofacial region. The facia l  canal of the 
temporal bone is a good example of a 
neural container - i n  this instance of the 
facia l  nerve - which contacts the canal for 
about 2 . 5  cm . 2 How might the facial  nerve 
influence head-neck and mandibular move-

ments? The testing of neu rodynamics is not 
o n ly a usefu l tool for examining the health 
of the nervous tissue and its  contai ners, but 
also provides information about pain me
chanisms in order to classify pain. 3.4 Nowa
d ays, neurodynamic testing has to be seen 
within a larger framework and gives the 
clinician clues for further refined manage
ment, which is d iscussed in Chapter 8. 
Hopefully this chapter w i ll convey the 
message that cranioneurodynamics, that is 
the neurodynamics of the head, neck and 
face region, is no different to the neuro
dynamics of the rest of the body. The only 
d ifference is the region. Both behave in 
s imilar ways and have an influence on each 
o ther (Figure 7.2). 

The lack of research i n  this area and the 
absence of good standardization in the 
l i teratu re coupled with personal observa
tion led to my in terest in this subject .  For a 
better unders tanding of what is meant by 
cranioneu rodynamic test ing, I refer the 
reader to the section describing craniody
namic tests later in this chapter (p. 131). 

Up-to-date, relevant biomed ical knowl
edge is included to ensure an u nderstanding 
of the neurodynamics of the head, neck and 
facial region.  The main emphasis is on 
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Figure 7.1 Neurodynamic changes during sliding. elongation, compression, convergence 
and divergence of craniocervical and craniofacial nervous tissue on altered head 
movements in this figure of the spinal cord and branches of the mandibular nerve 

mechanics in order to facilitate a clear 
understanding of the neurodynamic testing 
of cranial nerves. 

Physiological features of 
cranial nerve tissue during 
movement 

Normal nerves exhibit properties which 
allow stretching, elongation, compression, 

adaptation and a continuance of normal 
physiology.5.6 

Abnormal mechanical events lead to the 
development of pathophysiological re
sponses, such as a change of blood supply 
related to inflammation, healing and repair 
or minor pain states.6,7 Most pathophysio
logical features of peripheral nerves seem to 
be the same for cranial nervous tissue, 
although the literature is less specific in this 
area. Some general features are discussed here. 
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Figure 7.2 Cranioneurodynamics is a part or neurodynamics or the whole body and can be 
divided into the neurophysiological and neuromechanical components. Pathological 
changes are expressed in pathophysiological and pathomechanical qualities (pathody
namics). The mechanical part can be clinically tested by (cranio) neurodyn3mics. which 
also give an impression about altered physiology or the nervous system and clues 
regarding the pain scale or the patient. (Adapted rrom Shacklock. 19951) 

Blood supply 

Uninterrupted blood supply to cranial 
nervous tissue is important for the meta
bolic demands of the nerve trunks and 
axons and especially for providing power 
for axonal transport and impulse genera
tion.2.3•6,7 The intracranial part of the 
nervous system has an especially high 
vascular permeability, which supports the 
physiological enhancement of cranial blood 
vessels.8.9 Lack of blood supply can cause 
neurophysiological and mechanical  
changes of the cranial nerves which can 
lead to vascular headache. 10 Cerebral blood 
vessels, especially the venous sinuses, may 
play a part in vasodilatation and inflam
mation of the cerebral arteries and nerves. 
This is due to the release of su bstance P and 
the calcitonin gene-related peptide (CORP) 
and is not, as formerly thought, attributa
ble to problems in the dura.II,12 Physiolo
gical processes result from sustained stress 
and compression of the venous sinuses, 
which in turn impact on the brain, dura 
connective tissue and skull. 13 It is possible 
to hypothesize that the physiological im
pact on the venous sinuses may be the 
cause of such a high incidence of vascular 
headache post-head injury. 14 

'After' effect of vascular 
decompression 

Varying results of neurosurgical decom
pression and excision of tumours are 
reported. For example, such procedures 
can give total symptom reduction,15-17 or 
slow recovery over a long period.18.19 

Where there is total symptom reduction, 
physiological effects such as disturbances in 
bidirectional axonplasmic flow and anti
dromic impulses often linger or remain and 
have repercussions for the nervous tissue 
itself as well as for the target tissue it 
supplies. Therefore this will slow down the 
healing process.19 Another pattern to 
emerge is that of the postoperative symp
toms which are due to ectopic neural 
discharges. Schlessel20 reported that 
63.7% of patients who underwent surgery 
to the cerebellopontine angle by a subocci
pital approach complained of local dis
comfort and headache postoperatively 
(Figure 7.3). Local nerve blocks, acupunc
ture, and cervical manipulations were 
ineffective. Sections of specimens show the 
adherence of several tissues such as the 
nuchal musculature to the dura, which can 
be a relevant source of these postoperative 
symptoms. 
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Figure 7.3 Scarring of the dura in the suboccipital region 
after surgery to the cerebellopontine angle by a suboccipital 
approach (from Schlessel et ul. 199220 with kind permission 
of Lippincott-Raven) 

Cranial neurogenic inflammation 
and blood circulation 

Neurogenic inflammation is followed by 
plasma leakage . This stimulates the trigem
inal ganglion by a complicated physiologi
cal process to release neuropeptides like 
substance P and CGRP from perivascular 
unmyeli nated C-fibres. This influences the 
neurophysiology of the cranial blood ves
sels, and is proposed as a pathogenic 
mecha nism for migraine, cluster and cervi
cal headache and pathodynamic changes of 
cranial nerve tissue. 10.21.22 Serotonin as a 
neurotransmi tter in the body can inhibit 
the peptide release and block the neuro
genic· inAammationY For more detailed 
information related to this cl inical pattern, 
see Chapter 5. 

Neurodynamics of cranial 
nerve tissue designed for 
moveme nt 

Looking at the funct ional  anatomical  
features of cran ial nervou s  tissue i t  i s  
clear that movements of elongation, slid
ing, and compression in a relatively small 
space are a normal adaptation to altered 
head neck o r  body movements. 24.25 Zones 
and structures which most probably play 
an important role in the p rocess of adapta
tion to (ab)normal movements a re d is
cussed here. 

Design of i ntracra nial 
neuro ns 

Neural t i ssue from the cortex to the 
brainstem has a d ifferent design to cranial 
nerves. It i s  a well-organized complex of 
neu rons, which runs t o  the b ra instem 
(Figure 7.4). Neural tissue distal to the 
brainstem (t issue which organizes i n to 
cranial nerves) changes and has the same 
quality and design features as peripheral 
nerves,  which a r i se from the s p i n a l  
cord . 26 .27.28 This i ncludes the lower motor 
neuron (LMN) for the m otor pathway and 
the primary and secondary neurons for the 
secondary pathways. The cel l  bodies are 
located outside the central nervous system 
in sensory ganglia which have the same 
featu res as dorsal root ganglia and the grey 
matter of the brainstem . 26.27.29 The sensory 
ganglia o f  cranial nerves are highly active 
when pain is related to vascular changes 
such as migraine and cluster headaches. 3 o 

General cranial nervous tissue moves and 
slides much as other nervous tissue, 26 but  i t  
is not certain if  it has the same mechano
and chemosensi tivity as the d orsa l root 
ganglion.3 1  
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Figure 7.4 The design of the sensory pathways, which are 
composed of three major neurons. The primary neuron is 
located outside the central nervous system in sensory 
ganglia. The secondary neurons are in the dorsal grey 
matter of the brainstem and project on the thalamus where 
the tertiary neurons are housed. Their axons project to the 
sensory cortex 

Con design 
(internal dural layer, falx 
cerebellum, cerebri and 
nerve connections) 

Cranial nerves and other neural in 
the 

properties, 
and tendon. 5,3 2,3 3  

commonly a protective 
roots are often seen as 

a higher density 
example: 

• layer of the 
internal layer 
and falx cerebelli 

Cranial 

• oculomotor (III), trigeminal 
facial (VII), vestiblocochlear (VIII), 

(XII) ,  vagus 
glossopharyngeal (IX) nerves, which 

connection with 
of the d u ra,  falx cerebri and 

cerebellum.26.27 

findings and 
the mechanical continuous 

cranial nervous 
pIe, hydrocephalus 
ment of the corpus 
that cranial nervous tissue 
d ura of cranial 
compression and 

sku11.34.3 5  Also, 
ment, s l iding, elongation and com
pression changes occur in the falx 

and dura, 
Connective 

to extreme movement and 
compression of the 
in cranial connective 

noted in 
eases that target structures. 
For example, d iabetic neuropathy, 
which changes the of dif
ferent cranial nerves, can provoke 
severe facial pain, numbness and 
dysfunction such as (minor) facial 
pareses and 37 

sue, causmg 
positions loading on 
neural structures. 

• Some cranial nerves (CN) have the 
same topography and are 
richly by connective tissue 
in different zones, which are con tin

same dural sleeves. 
has the advantage that 

s tructures (including 
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Figure 7.5 Dural openings at the clivus together with the 
anatomical connections of several cranial nerves. ( From 
Lang 199527 by kind permission of Sehattauer) 

I. Dorsum sellae and III rd cranial nerve 
2. Mil l imeter pater and IVth cranial nerve 
3. Openings of Vl th and Vth cranial nerves 
4. Internal aeollstic meatus 
5. Opening of IXth cranial nerve. 
6. Openings of Xth and Xlth cran ia l  nerves 
7. Opening of X 11th cran ial nerve 
8. Spinal part of X l th cranial nerve 
9. Vertebral artery, atlantal part 

10. Meningeal branch from intracisternal segment of PICA 
(variation) 

cranial nerves) can be housed in a 
relatively small space l ike the cranium 
(Figures 7. 5 and 7.6)?4,41 

On the o ther hand, when mechanical 
forces and neural container changes occur, 
sllch as aneurysms, vascular anomalies, and 
tumours, physiological changes such as 
neural ischaemia also occur. This results 
in  mUltiple clin ical patterns. In general, 
neck and cranial bone movements a re 
techniques by which one can change cranial 
neurodynamics. Because of the short dis-

tance from the b rainstem to vulnerable 
zones like the cavernous s inus (see critical 
cranial zones, below), connections w i th the 
dura mater and the exit  foramina of the 
cranium, it may be difficult to specify which 
part of the intracranial nervous tissue is 
related to the patient's problem, when 
relevant dysfunctions are found. 

Brainstem topography 

For explanation of the cranial neurody
namic tests it is useful to know that the 
cranial nerves come from the d orsal or  
lateral side of the brainstem and l ie  dorsal 
to the flexion/extension axis of the head 
(Figure 7.7). 24,41,42 Head movements such 
as flexion, extension and lateral flexion can 
probably change elongation, compression, 
and sliding of nervous tissue in the head 
and also in the rest of the body?4 For more 
information see M ovement of cranial ner
vous tissue (p. 129) . 

Critical intracranial zones 

Nerve entry zones (NEZ) 

Most cranial  nerves arise from the d orso
lateral part of the brainstem (nerve entry 
zones) ( Figure 7. 8). In this region they are 
m o s tly very close t o  each o ther (for 
example the facial and vestibulocochlear 
and the glossopharyngeal, vagus and ac
cessory nerves)?6,43 M ost cranial nerve 
entry zones are surrounded w i th connective 
t issue a nd arteries.  Vascular anom alies 
such as vascular 'loops' can cause vascular 
compressi o n  fol lowed by cranial  nerve 
neuralgia44-47 and paralysis. 48 Neurosu r
geons have n o ted that  d ifferent head 
positions such as flexion and side flexion 
change the localization and the compres
sion of these loops. This can make neuro
surgery le�s d ifficult because movement  
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Figure 7.6 Superior surface of righllemporal bone in a skull wilh dura attached. Nole the 
rich connections of the cranial nerves (see numbers 6, 7 and 12 with the dura) 

I. Middle meningeal artery 
2. Internal carotid artery 
3. Superior petrosal sinus 
4. Pituitary fossa 
5. Petroclinoid ligamenl 
6. Oculomotor (Ill) cranial nerve 
7. Internal auditory meatus with VI! and VIII 

cranial nerves 

allows a better position of the nerve tissue 
which is to be operated upon.49 The 
anatomical features described above have 
consequences for neurodynamics. Head 
movements such as flexion and also side 
bending load the nerve entry zones more on 
one side, and during this manoeuvre the 
neurodynarnics of most cranial nerves are 
influenced?4 

Cerebel/opontine angle (CPA) 
The cerebellopontine angle is a cerebrosp
inal fluid-filled space bounded by the pons, 
cerebellum, and the petrous and temporal 
bones. The CPA contains arteries, veins 
and cranial nerves such as the trigeminal 
(V), facial (VII), vestibulocochlear (VII) 
(VIII), glossopharyngeal (IX) and vagus 
(X) nerves (Figure 7.9).27.42,50 Pathophy
siological changes and symptoms mostly 

8. Petrous bone apex 
9. Inferior petrosal sinus 

10. Superior bulb of the internal jugular vein 
II. Vertebral artery 
12. Cranial nerves IX, X, XI 
13. Middle cranial fossa 
14. Hypoglossal nerve (XII) 

occur due to an abnormal neural container, 
such as when aneurysms or vascular 
compression on the cranial nerves are 
present.50-56 Also, minor arterial compres
sion or distortion of, for example, the 
trigeminal nerve in the CPA results in 
demyelination and stimulates abnormal 
impulse generating sites (AIGS) which 
may contribute to minor cranial nervous 
tissue neuralgia. 53 -59 

The vascular system of the CPA is 
extensive and has many loops and anasto
moses.60,61 For example, the anterior in
ferior cerebellar arteries (AICA) loop 
around the facial and acoustic nerve 
branches; the posterior-inferior cerebellar 
artery (PICA) loops around the medulla 
oblongata and has anastomoses with the 
cerebellum; and the superior petrosal veins 
occupying the superior part of the CPA 
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II 2 

III 

13 3 

IV 
4 

V 

VI 5 

VII, VIII 

IX 6 

X 
7 

XI 

XII 8 

14 

C1 9 

10 

Figure 7.7 M ost cranial nerves come from the dorsal or lateral side of the brainstem. The 
brainstem itself lies dorsal to the flexion, extension axis of the head (adapted from E. 
Pernkopf (l 963J Arias 0/ Topographical and Applied Human Anaromy. Saunders) 

I. Callous corpus 
2. Fornix 
3. Cerebral pedunculus 
4. Greater cerebral vein 
5. Quadrigeminal layer 
6. Cerebellar pedunculus 
7. Cuneate tubercle 

loop around the trigeminal nerve. These are 
important for the blood su pply of the 
nerves.6 2.63 The design of these arterial 
blood vessels often leads to minor or major 
compression of nervous t issue, and can lead 
to neu rogenic i nflammation, pain and 
dysfunction, for example, glossopharyngeal 
neuralgia , hemifacial spasm, tic doulour
eux, tinni tus, vertigo, trigeminal  neuralgia  
and cluster headache. 49,5 1 .64.65 

M icrosurgical vascular decompress ion 
techniques by thermorhizotomy, stretching, 
and positioning of the arterial l oops shows 
good resul ts and less recurrence of the 
symptoms, especial ly those coming from 
the t rigemi n a l ,  facia l  and hypoglossal  

8. Confluenting si nuses 
9. Enticulate ligament 

10. Dura mater 
II. Cerebral falx  
12. Anterior cerebral artery 
13. Internal carotid artery 
14. Vertebral artery 

nerves. 49,5 0,5 3,54,56,66,6 7  Upper cervical flex
ion and con trala tera l flexion a Iso change 
the compression or decompression of the 
arterial loops on the cranial nerves in the 
cerebeilopontine angle, Neurosurgeons of
ten use this position during surgical inter
vention (Figure 7, 10),68,69 

As a cl i nician one can use this knowledge 
during examination, neu rodynamic testing 
and treatment to influence the cerebel lo
pontine angle region,  

Examples of pathology around the 
cerebe//opontine angle and their 
clinical relevance 
The CPA is a critical neural container for 
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Figure 7.8 Nerve entry zones (NEZ) in the dorsolateral 
region of the brainstem. Note how the posterior inferior 
cerebellar artery (5) loops and can be a predisposition for 
compression of the N EZ of the hypoglossal (6), accessory 
(8) and vagus nerves (9) 

I. Choroid plexus of fourth ventricle and left tuberculum 
gracile 

2. Area postrema and obex 
3. Triangles of the vagal and hypoglossal nerves 
4. Posterior inferior cerebellar artery and dorsal medullary 

branch 
5. Cerebellar tonsil, shifted upward, and caudal cerebellar 

peduncle 
6. Root bundle of Xllth cranial nerve and vertebral artery 
7. Spinal root of XIth cranial nerve 
8. Cranial roots of Xlth cranial nerve 
9. Tenth cranial nerve 
(From Lang27 by kind permission of Schattauer) 

several cranial  nerves as described earlier, 
because there is less space for the many 
different  structures which have to adapt on 
movement, elongation and compression of 
this region. It is particularly critical when 
there are real structural  (pathological) 
changes. Some examples described i n  the 
l i terature a re l ipomas, cysts, meningiomas 
and neuromas .  Lipomas a nd cysts are 

uncommon occurrences at the cere bello
pontine angle around the cranial- nerves, 
and surgery often has a good prognosis. 7o-7J 

Meningiomas of the CPA are the second 
most frequent type of tumour in this region 
and constitute more than one-third to one
half of a ll meningiomas of the posterior 
cranial  fossa. 74 In a fundamenta l clinical 
study by M atthies, 73 the cranial  nerves V 
(19%), VII ( 1 1  %) and VIII (67%) and the 
caudal nerves (6%) have features which can 
lead to pathophysiological changes. An 
example is a neuroma, which develops over 
years and where the signs and symptoms 
a re s lowly progressive.66 -77 For example, a 
glossopharyngeal neuroma often presents 
as a long history of headache (years), 
vomiting, progressive hearing loss, t innitus, 
and dizziness . 1 5,28. One must be aware of 
the slowly progressive i ncrease of a com
plex of symptoms. A wise course of action 
is to refer the patient for further differential 
d iagnosis .  Recent advances in computer
ized tomogography and MRI scans have 
yielded better anatomical details such as 
the temporal and cerebell oponti ne angle, 
which have contributed enormously to 
better d iagnosis .  67 ,78-82 

Of course, not  a l l  abnormal i ties are 
necessari ly the cause of the symptoms the 
patient is suffering! There must be a strong 
correlation with the patient's clinical pre
senta tion. Surgery in most cases of l ipomas, 
cysts and tumours  has a good prog
nosisY-89 Postoperative pain after surgery 
is acknowledged to occur, especially after 
the suboccipital approach to the cerebello
pontine angle, but i s  rarely taken seriously. 
Schlessel 20 and Resnick9 0  reported that 
63.7% of patients complained of 'cervical 
d iscomfor t' and 'headache' after CPA 
surgery (using the suboccipital  approach). 
Also Sekiya9 l  reported neck pain and 
headache in patients, caused by extreme 
movements and/or avulsions of the nerves 
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Figure 7.9 A major grouping of cranial nerves is found in the cerebellopontine angle (CPA), a shallow triangle lying dorsal to 
the Aexion/extension axis of the head, between the cerebel lum, the lateral pons and the inner third of the petro us ridge. The 
right part of the figure shows the foramina and their cranial nerves i n  the CPA 

'. 
" -

Figure 7.10 Manoeuvres used to position patients for the approach to the trigeminal nerve for microvascular decompression 
(from Barba and A lksne6Q with kind permission of the Journal oj Neurosurgery, Virginia) 

at the cerebellopontine angle. Schlessel92  

suggests that  the ad herance of  nuchal soft 
tissue to the underlying d u ra following 
suboccipital surgery could also contribute 
to the postoperative pain .  

Perhaps gentle movement o f  the neural 
tissue of the cranium and neck could 

be a method of preventing or relieving 
the patient of symptoms after a major 
craniotomy. M inor pathophysio logical and 
dynamic changes in the CPA, such as 
minor neurogenic inflammation, arterial 
loops and fibrosis, have not  been men
tioned and are not discussed in the l i tera-
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ture. A 
changes can to 

m I nor 

facial dysfunction and pain. 
Neurodynamic exam ination and treatment 

cranial nervous maybe employed 
by the  c l inician. more detai led 
mation on area, the i s  
referred t o  description o f  cranioneur-

tests (p. 131). 

Cavernous sinus 

The cavernous l i es on the same as 
the body the sphenoid bone extends 
from superior orbital to the apex 

petrous temporal bone. The i nternal 
artery, the nerve, tro-

c h lear nerve ophthal mic and 
divi sions of trigeminal nerve, which i s  
surrounded b y  d ural connective also 
run it 7.11).28,41 Four 
venous spaces h ave identified the 
cavernou s  sinus (CS). spaces are 
formed by contents of  the 
Aneurysms, neuromas 
fistu las may occupy these spaces there-

neurodynami c  95-109 

authors 
toms such as 
nerve palsies,  ocu l ar 

ataxic 
otitis 

geminal 
M icrosurgery for occu lomotor d ysfunc-

110 for o cc l u s i o n  of the 
cavernou s  carotid 111-113 

neuromas, 105,1]4,1 I and o ptic nerve 
function, I 16 in the region the cavernous 
sinus good resu lts, but sti l l  has a 
p red i s po s i tion to d ura. 117 

M axi l lofacial  trauma, even minor head 
traum a, as a result  of d i rect or indirect 
forces can to in the of 
the cavernous and provoke 
such as descri bed above .118 

anatom ical studies it is wel l known that the 
sympathetic which are 

In a configuration sur-
rou nd ing the i nternal carotid to-
gether w ith neural and venous tissue, 
ophthalm ic the maxil l ary of 
the the superior  

I· 
. 78 

gang la many veIns.-
reported that pathophy-

siological al l these structures 
could l ead to most severe and 

of vascular headache cal led 
.124 Ruske1l125 111 

of the 
cavernous sinus plexus in monkeys that 
the p lexus provides a concentration 
d i fferent with auto-

complain. 
neuroanato mical examples may explain 

symptom 

(I) T h e  m a x i l l ar y  b ranc h e s  v e  
from the orbitocil iary nerve. 

with other gangl ia, 
c i l iary and 
w h ich have a dominant 
the tic function. 

(I) Sympathetic 
vical project via 

gangl ion to the 
otid nerve, which 
from proximal to distal the caver-
nous carotid whic h  supplies the 
eye and of Wi l l i s . 28.126-128 

(I) The 
contributions reach the cervical p lexus 
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Figure 7.11 The localization of the cavernous sinus and the cranial nerves (III, IV, VI, V I  and V2) which ruo through it. 

I. Quadrigeminal corpuscles 
2. Cerebral ;;yuauuct 
3. Cerebral peduncle 

via the rami orbitalis and also project 
onto the c ircle of Wil l i s  (F igure 
7. 12) . 1 24.1 25.1 27 

From these three examples it is probably 
reasonable to hypothesize that pathophy
siological changes i n  one nerve structure 
lead to changes in other structures, which 
can be expressed in different symptom 
presentations. Cl inically one will suspect 
different underlying causes in different 
regions. For example, changes of the neural 
container around the cavernous sinus, such 
as carotid narrowing or  occlusion of the 

4, Turk sadd Ie 
5. Sphenoid sinus 
6. Internal carotid artery 

veins, activate the trigeminovascular system 
resulting in neurogenic inflammation which 
probably starts in the d ura mater,1 1, 1 24,1 26 

The inflammation can obl iterate the venou s  
o u tflow from t h e  cavernou s  sinus on one 
side and i njure the righ t sympathetic fibres 
which run through the eyel id ,  skin of the 
forehead, and the  i ntracrania l  internal 
carotid artery and its b ranches . These 
pathophysiological events probably create 
an imbalance between sympathetic and 
parasympathetic activity,29,1 23,1 29-1 31 and 
are expressed i n  symptoms such as severe 
u nilateral orbital, supraorbital and/or tem-
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(a) Intracavernous carotic artery 

(b) Sphenopalatine fossa 

Sphenopalatine ganglion 

Ophthalmic division 

Maxillary division 

Trigeminal ganglion 

Figure 7.12 A single focus within the complicated anatomy of the superior aspect of the 
cavernous sinus plexus could explain: the pa rasympathetic symptoms of lacrimation, 
rhinorrhoea and nasal congestion; Horner's syndrome, facial and forehead sweating (via 
activation of sympathetics in the superior cervical ganglion); and the peri- and retro
orbital pain (from Moskowitzl24 with kind permission of Headache) 

poral p ain. These symptoms are often 
associated with the following signs: con
junctival i nfection, l acrimation, nasal con
ges tion, rhinorrhoea, forehead and facial 
sweating, miosis, ptosis and eyel i d  oede
m a,1 26,1 28,1 3 2  The ra peu tic interventions 
such as  anti-inflammatory medica tion re
d u ce the neu rogeni c  i nflammation and 
oedema. Iced water also relieves the pain, 
and this is probably related to cooling of 
afferent fibres within the cavernous sinus by 
venous blood . Drainage from the periorbi
tal plexusl24 and afferent s timulation within 
the area to which the pain is referred m ay 
be relevant for management. 1 26, 130,13 2-1 34 

Neu rodyn a m ic t reatment a p proaches 
where d rainage of the cavernous sinus 
is  evident migh t i nc lude gent le  crania l  
movement of the sphen oid, temporal and 
petrosal bones, avoiding excessive l oad 
on nervous tissue, which is  discussed in 
Chapter 2. Cranial neurodynamic treat-

ment might also help to recover normal 
physical health of the tissue, which a l lows 
the cranial nervous system to stretch and to 
gl i d e  in t u n nels d u ring movement  for 
optimal electrochemical function.13 5 Clus
ter head ache can be a cha l lenge to 'hands 
on' treatment .  Other vascular headaches 
where the cavernous sinus and other more 
complex pain-sensitive structures of the 
u pper cervical nerves, posterior fossa, 
trigeminal system and the autonomic sys
tem are involved can also be cha llenging for 
the cl inician. 1 3 1 ,1 3 6,13 7 

The foramina of the skul l,  
transitional areas for cranial 
nervous tissue 

M o s t  of the cranial nerves (with the 
exception of the olfactory and optic nerves) 
run, with connective t issue of the internal 
and external layers of the dura, through the 
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Figure 7.13 A schematic diagram depicting the cranial base growth (adapted from Enlow, 
I. The of normal growlh in the cranial base. An average adaptation of the blood and 

nerves and crania I nerves from A to B. 
II. The process of asymmetrical cranial base growth. The cranial base Abnormal growth 
nrnc""f'S asymmetrically different cranioncul'odynamics can take place, can be a predisposition 

during (minor) neuropathies and abnormal cranioneurodynamic testing 

sku l l. of 

floor 

neural tissue. 
abnormal (asymmetrical) 

as seen In the case of KISS 
chi ldren (kinematic su boccip ital 
strain,141 TMJ 125 craniosynos-

and I ), the i s  
predisposed to an pressure 
and s l id ing i n  turn can result 
physi cal d ysfunct io n  and neuropathies 
(Figure 7.1 

Movement of cranial 
nervous tissue 

Head and movements 

I t  is possib le 
movement and 
neuraxis .  The term 

of 

i ntrod uced 
of 

143 and is 
nervous system' so 

from a 

b o n y  
cra

enormous variations  I n  thick-
ness and interconnections  connective 

sheaths the brain 
nerves sku l l  betray exten-

s i ve d yn amic potential of this p art of the 
neuraxis .  Hopefully portrays a picture 
of the nervous as  one organ, 

out l i ke a cobweb in the body so 
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Figure 7.14 Effect of flexion and extension of intracranial tissue and the cervical spine in the region of the 
pons and brainstem. After removal of cranial and cervical tissue in the right suboccipital region, 
neurodynamic changes can bc noted from full neck extension (L) to full neck flexion (R) 
Left: the markers have been inserted so that their ends are in contact pons, orainstem, cranial nerves and 
cervical nerve roots are shortened and slackened. Right: the ends of the markers have moved apart pons, 
orainstem, cranial nerves and cranial roots adapt to the movement by elongation and stretching to their 
maximum physiological extent 

that symptoms can be referred anywhere. 
During clinical observation I found that 
immo bil ity of the neural tissue in the 
suboccipital region can be related to distal 
symptoms. From the literature it is known 
that cranioneurodynamics (such as upper 
cervical flexion and side flexion) influence 
the neurodynamics of the upper l imbs,134 

and that subjects who are symptom free 
demonstrate the following during neck/ 
head flexion: 

• An increased tension in the tissues of 
the brainstem, cord, cranial nerves, 
and internal and external layers of the 
dura 144,145 

• A dap tation of the  brainstem and 
fourth ventricle. Both become smaller 
and 1.5 cm longer in their maximal 
range of shortening and elongation 
( Figure 7.14) 146 . 

• Movement and loading of cranial 
nerves sLlch as the trigeminal, hypo
glossal, facial and the accessory nerve 
by at least 5-7 mm?4 

In his book Adverse Mechanical Tension 
in the Centra! Nervous System, Breig24 

urged that neck/head flex ion must  be 
considered as an integral part of any 
general examination or rehabilitation 
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o ften 
clinical action, Recent 

142 

Lateral flexion o f  

• changes the 
tissue in the 
cia lly the 
These changes are 
m a n d i b l e  m o v e ments, w hich are  
mostly 29 

• moves the the 
suprahyoid 
in the 
these 

movements, espe
to max

ca u ses the lingual  
mandible to adapt in 

an average of 0.8 cm, 148 

Cranial pathology and neuro
dynam 

give an 
treats a 
one must 
excl uded . 

• 

• 

following features 
pathology, which 

when one examines or 
cranioneu rodynamics, 

serious pathology is 

neuroblastoma of the 
have difficulty extend

the neck, ]49 

foramen magnum and 
cord lesions can 

and symp-

• The 

numbness, 
u pper cervical head 

neurosurgical a p
position for 

risk o f  
and is  

blood 

acute meningitis is 
o r  the neck, 

m otion and the 
is assessed,1 52 

Description some cranio-
neurodynamic tests 

This an 
physical examination by 
o f  two nerves, the mandibular  

nerve and 
are often involved in 

and craniofacial dysfunction 
tests and some clinical 

comments on the mandibular and facial 
nerves are discussed to give the principles 
o f  tissue. The tests are in 

for treatment and 
5,25.68 Treatment and 

are not described in 

overview of anatomy 
by a description 

comments. The 
to as 'clinician' or 
as patient or 'he'. 

d ur i ng the tests 
positioned on 

to 

plinth, and the right cranial nerves are 
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3 4 5 6 9 

Figure 7.15 The mandibular nerve and i ts  brancbes 

I. AuriculoleOlporalis o. 

2. Massetericus n. 
3. M ylohyoideus n. 
4. Alveolaris inferior n. 
5. Lingualis 11. 

The neurodynamic test of the 
mandibular nerve (V3) 

Relevant neuroanatomy 

The mandibular nerve (V3) travels laterally 
from the trigeminal ganglion through the 
foramen ovale, which is a hole roughly I cm 
in d iameter and 2-3 mm in length located in 
the greater wing of the sphenoid bone 
(Figure 7. 1 5) .  Because of the variation in 
the way the many d ifferent branches spread 
out as i t  e x i ts d ifferent  neurodynamic 
loading is  possible. The b ranches a re: 

• buccal nerve: not to be confused with 
the nerve to buccinator, a motor 
branch of the seventh cranial nerve, 
the buccal nerve runs a deep course 
through the cheek to the masseter and 

6. Buccalis n. 
7. Temporali profundi n. 
8. Ganglion oticum o. 

9. Mentalis o. 

pierces the lateral pterygoid muscle to 
join the main trunk of the mandibular 
nerve 

• lingual nerve: this nerve runs from the 
trigeminal ganglion downwards be
tween the mandible and the medial 
p terygoid m uscle .  This branch curves 
here to join the main trunk of the 
mandibular nerve at  some depth in the 
l a teral pterygoid muscle 

• auriculotemporal nerve: a branch of 
the mental nerve, which runs below 
the head of the mandible to the ventral 
part of the acoustic meatus 

• mental nerve: the mental nerve enters 
the m andibula r  foramen into the 
mandibular canal, which has a length 
of about 4-6 cm . Within the canal 
some branches run to the lower teeth.  
The end of the nerve passes th rough 
the mental foramen.  
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Mandibular division (V3) 

Site of test Positions of hands Type of movement Figure 
Cervical spine Bolh hands lalerally Upper flexion, side Ilexion 7.17a 

cup Ihe occipul away 

lviand,bl Righi index and middle Depression and laleral 7.17b 

- lingual, menial linger grasp around glide away 

nerves mandible 

- buccal. Righi Ihumb and index Transverse movemenl 7.17c 

auriculo-Iemporal linger on Ihe medially ollhe 

nerves mandibular condyl mandibular head 

Cranium Righi Ihumb and index Accessory movemenlS 01 

- sphenoid linger on Ihe wings 01 sphenoid 

sphenoid bone 

Figure 7.16 Overview of neurodynamic testing of the mandibular nerve (V3) 

Neurodynamic test 

Upper cervical flexion and contralateral 
side flexion of the cervical spine is the first 
manoeuvre for changing neurodynamics 
around the brainstem. Depression (about 
I cm) and contralateral deviation of the 
mandible is needed for the lingual and 
mental nerves. For the buccal and auricu
lotemporal branches, passive transverse 
movement of the mandible medially or 
laterally is added (Figure 7.16). In parti
cular, movements of the sphenoid can 
influence the foramen ovale where the 
mandible runs through. 

Starting position 
The patient lies supine and is comfortable 
and relaxed with his head over the end of 
the plinth and his hands on his abdomen. 
The clinician grasps around the occiput 

with both hands. Both thumbs are on the 
mandibular angles and she rests the pa
tient's head against her abdomen without 
compression. The patient must relax the 
mandible. She asks the patient to bring the 
tip of his tongue against the palate with the 
mouth slightly open, and to follow this by 
relaxing the tongue back again in the floor 
of the mouth. The mandible will then stay 
in this position (a mouth opening of about 
1.5 cm measured from the upper to the 
lower incisors). 

Method 
For the upper cervical spine the clinician 
flexes the head on the patient's neck (Figure 
7.17a). This is upper cervical flexion 
through an imaginary transverse axis which 
runs through the first and second vertebrae. 
The second movement is side flexion away 
from the upper cervical spine (head on neck 
movement), where the imaginary sagittal 
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(a) 

(b) 

(c) 
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Figure 7.I7(a) Upper cervical flexion; (b) side flexion away of the upper cervical spine; (c) 
lateral glide away of the mandible; (d) transverse movement medial ly of the head of the 
mandible 

axis also runs between the first and second 
vertebrae (Figure 7 . 17b). She guides both 
movements with her hands fol lowed by a 
smal l  trunk movement in the d i rection to 
be examined . Both movements are per
formed to the maximal permitted resistance 
and/or pain, because of the optimal load on 
the intracrania l tissue, which is necessary 
for testing of the extracranial branches of 
the mandible nerve. In this posi tion, the 
lateropulsion or lateral glide away (here to 
the left) has to be executed . With her left 
hand she holds the patien t's head in this 
combined upper flexion position. Her right 
hand moves slowly to the right side of the 
mandible and the right index finger i s  
positioned o n  the superior part o f  the 
mand ible with the metacarpal joint lying 
under the right corner of the mouth.  The 
right middle finger contacts the mandible 
inferiorly so that the right side of the 
mandible is  resting between these two 
fingers. Before the manoeuvre, she checks 
if the mouth of the patient is stil l rel a xed 
and the tongue is still on the floor of the 
mouth. If not, she asks t he patient to relax 

the mandible by taking the tip of the 
tongue back aga i n s t  the palate  again, 
followed by relaxing the tongue in the floor 
of the mouth.  After checking this she can 
perform the l ateral excursion to the left. Be 
aware that lateral glide is not a l inear 
movement but a curve-like movement. 

A small body movement without increas
ing pressure in the right hand (Figure 7. l 7c) 
causes lateral glide of the mandible. The 
clinician registers any qual i ties such as 
resistance, end feel, noises, range and symp
tom reprod uction for further i n terpreta
tion . 

An alternative way of influenci ng the 
neurodynamics is to move the head of the 
m and i b le - for e x a m p le,  a t r a nsverse  
movement med ially (Figure 7 . 1 7d)  or ac
cessory movements of the sphenoid bone 
such as  t ransve rse g l i d e  and rotation 
around a sagittal axis .  

Comment 

Mandibular nerve neuropathy 
The rich variation of sensory branches III 
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Figure 7.18 Medial view of l ingual nerve entrapment by 
latera l pterygoid muscle in l ingual nerve. LP: lateral 
pterygoid muscle; MP :  medial pterygoid muscle; A: angle of 
mandible (wi th  permission of Isberg, A . M . ,  Isacsson, G . ,  
Wil l iams, W . N .  and Loughner, B .A.  ( 1 987). Lingual 
numbness and speech articulation deviation associated with 
temporomandibular joint disk displacement. Oral Surg. 
Oral Med. Oral Pothoi., 64, 1 2, Figures I a nd 2) 

the craniofacial region and motor innerva
tion of the masticatory muscles suggest that 
loading changes in the trigeminal nerve can 
influence neuropathies. This includes oro
facial  pain,  TMJ d ysfu nction, tinnitus, 
vertigo, eye and ear aches, atypical facial 
p a i n  and other neuropathies such as 
trigeminal neuralgia or tic douloureux . 1 0, I S3 

Some examples where d ynamic changes in 
the nerve might change symptoms from a 
minor trigeminal neuropathy include the 
fol lowing: 

• The widespread p rojection of primary 
afferents of the first neuron in the 

trigem inal brainstem complex. 1 54, 1 55 

Directed loading of the nerve branches 
can create neurophysiological and 
neurobiological changes in the caudal 
nucleus of the trigeminal brainstem 
complex and the possibility of con
vergence with o ther neuron s ,  for 
example from the cervical spine, I O, 1 56 

• Ectopic discharges, which occur at the 
s i tes of nerve i njury, were shown to 
increase mechanosensi tivity and che
mosensitivity of the nerve as observed 
by Devor. 1 57 Rappaport and Devor l 58 

saw that demyel ination of the trigem
i na l  ganglion is the first  sign of 
damage to the rest of the trigeminal 
nerve, This reminds us that we must be 
alert to the nature of the morphologi
cal changes that are presenting. Patho
p hysiological p rocesses such as the 
set ting up of a c i rcuit between excita
tory and inhib i tory synapses that 
con tinues indefi nitely,  or so-ca l led 
autorhythm ic firing, s tarts  in the 
trigeminal ganglion and sets off the 
whole activity, especial ly in the man
d i bular  divisio n . 1 59 Pain or other 
symptoms may affect all three divi
sions of the trigeminal  nerve, White 
and Sweet, 1 60 in their study, looked at 
8 1 24 patients with craniofacial pain 
and found that 32% of symptoms 
were re lated to the trigeminal nerve 
and that the mandibular branch was 
dominant and 1 7% had mixed dis
turbances with the other trigeminal 
branches , Zakrzewska and Nally l 6 1 

found, in pa tients with facial pain 
who had undergone cryotherapy of 
the peripheral nerve branches, that 
most pain was reduced by cryotherapy 
of the mandibular nerve branches and 
that 38% was mixed with the other 
trigeminal branches. 

• The difference between the functional 
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Facial Nerve (VII) 

Site of test 

Cervical spine 

TMJ 

Cranium 
• temporal bone 

• petrosal bone 

Positions of 
hands 

away, rOlation 
towards the 
examined side 

DepreSSion 
lateral pulsion 
away ( Buccal 
branch) 

Temporal bone 
movements 
(mecho, intI  

Petrosal 
movements 

Figure 

7020a 
7020b 

7020c 

7020b 

• hyoid Right thumb and Hyoid movement 7 .20d 
index (cervical branch) 

Figure 7.19. Overview or neurodynamic tesls or the racia l  nerve (Vll) 

anatomy and 
d ibular nerve 
provide a c lue to 
presen t  in this area. 
pora! ,  i n ferior 
nerves have 
the other nerve 
t h r e e  h a v e  1 

man
a lone 

symptoms that  

c ra n i a l  
have a 
tunnels,  

i s  an  example of 
. .  " . ,, �, � ,  nerve has an  i nflu

(Figure 7 . 1 8) . 1 63 

case of mandibular 
growth youth,  where the 
i n ferior a lveolar nerve and the l ingual 
nerve must adapt vertical ly and hor-

1 66 The i ntraoss
loop of the i nferior 

a lveolar nerve is  
gotten branch 
roanatomy and 
i mp l ica ted . I t  
menta l  

varia
t ions in b ranch a re re lat ive ly 
common,  w i th  average length 
being  6 .95 mm 
of  a 2 mm 100p. 1 67 

factor which rea l i stical ly  pro-
i n to mandibular  

nerve is the enormous 
range of  movement  t h e  TMJ 
(50-60 m m  maxim u m  ope n ing) ,  to  
which nerve has to 

1 68, 1 69 

The neu r ..... ". u n  test for the 
fac ial nerve (VI I )  

Relevant neuroanatomy 

emerges from the brain
to the pons and has fou r  

run l aterally a n d  enter 
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(a) 

(b) 

(c) 
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(d) 

(e) 

Figure 7.20 The neurodynamic test for the facial nerve (n I): (a) Upper cervical flexion. side 
flexion away and rotation of the head to the same side; (b) movement of the temporal 
bone in flexion and side flexion away of the cervical spine; (e) lateral deviation of t he 
mandible to load the buccal branch; (d) movement of the hyoid bone 10 have more 
infl uence on the suprahyoid branches; (e) facial expression on the exami ned side 

the i nternal audi tory meatus of the tempor
al bone together with the vestibulocochlear 
nerve (VII) .  This meatus leads to the facial 
canal of the temporal bone, which runs 
laterally for about 2 cm, then turns 90°, 
runs posteriorly j inferiorly for 5 cm and 
terminates at the stylomastoid foramen, 
which is  located behind the base of the 
styloid process . A further six branches are 
formed, which run i n  the facial muscle and 

are rel atively superficial .  T he six branches 
are n amed for the regions where they run .  
The nerves are the temporal nerve, the 
zygomatic nerve, the buccal nerve, the 
mandibular nerve, the cervical nerve and 
the posterior auricular nerve. 

Neurodynamic test 

The cervical spine is posit ioned i n  upper 
cervical flexion and lateral flexion away 
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(a)  

(b)  

(c) 

Figure 7.21 (a) Facial muscle conlraction is easier i ll a 
relaxed neurodynamic position of the facial nerve; (b) 
palpation of the buccal branch facilita tes the facial muscles; 
(e) in neurodynamic position of the facial nerve the facial 
muscle contraction is more difficult than in an 'unload' 
position 

from the examined side and in ipsilateral 
rotation to get m ore load on the branches, 
which are d i rectly extracranial and run 
paral lel with the s ternocleidomastoid . Tem
poral bone movemen ts are possible to 
infl uence the intra-auditory meatus and 
faci a l  ca n a l .  Petrosal  bone movement 
prod uces changes in the s tyl omastoid fora
men region.  One possibi l i ty is to move the 
mandible into depression and deviation to 
the left (for the mand i bular buccal branch), 
and to move the left facial muscles, which 
produces loading of the examined side. 
Con traction of the right facial muscles can 
prod uce compressive loading of the side 
being examined . When the cervical b ranch 
of the facial nerve is  examined, a longi
tudinal caudad movement of the hyoid can 
be useful (Figure 7 . 1 9) .  
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Starting position 

The patien t I n  a 
position .  The cl i nician sits  or 

of  the pl inth the 
Both the c l i n ic ia n ' s  
around l ateral 
ing extreme compress ion o n  

A n  a l ternative pos i t ion i s  to 
on the 

or 
regions  a re o r  

Method 

body as I i  tt le as 
on the 

upper cervical s ide 

away and the to the same 

( Figure 
poral 

on the superio r  
finger contacts the 

In  posit ion 
depress ion 
mandi ble to 
mandi bular  

the  
7.20c). 

hyoid movement i s  right 
i ndex and t h u m b  grasp around the 
hyoid and perform the l o n gi t udinal  move
ment 7.20d) .  facia l  expres-

by the 
posi t ion to 

7 .20e). 

In  any 
the  neu ro dyna m i cs 

Are neurodynamics of the 
facial nerve useful In 
rehabi I itation '7 

I n  functional  posit ions as 
more comparable, 

neurol ogical 
i s  g iven 

with  congenital  
pareSIs .  

h a s  a n  u p p e r  m o t o r  n e u ro n  
( U M N L) .  m o t o r  neuron 
( L MNL) components p lay a 

h i s  facial  motor d ysfunction w i t h  
to articulat ion and eating . I n  an unloaded 

of  the cervical 
l ateral 

tion away from the 
muscle 
the 
7. 2 1  

rota-

st imulates activity even more 
7.2 1 b). M o re l o ad i n g  (cervical  

bending away and 
examined 

very usefu l  fo r 
gration i n to neurological 
Crani a l  nerves a re richly i n nervated by 
their  own nerves called 
by the nervous 
reg u l a tes the vascu l a riza t i o n  these  
nerves. no the neural container 

of spasm the facial  
d ue to chronic 1 8  and 
d iseases pareses) can 
phys iological mech a n i s m s  
( pa th odynam ics) a n d  can 

s y m p - t o m s 6 A l l e v i a t i n g  
normalizing muscle tone o f  the 

movements can i n  my 
why the symptoms of  

pain and pareses can 

a source 
a n d  

o f  

w i t h  orofa
The 
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application neurodynamic concept in  
the  craniofacial 
s tage. Good 
tion of 

research i n  area. 

I I  at a n  ear l y  
standard iza

tissue is 
further 

Summary a conclusion 

for 

tissue 
connective 
strongly 

tissue as a con tinuum I S  

to vi tal 
cerebrum, "''''' ''' 'VvU 

re-

.. Dur i n g  cl inica l 
d ysfunctions 
craniocervical 
gions, with or 
nosis,  can be 

a d i ag-

�,.,.u�_.� and perha ps 
l i n ked with abnormal 
namlCs. 

.. Biomedical and 

those c l in icians 
s tand and m a nage 
term, 
fu nction 

regIOn. 
.. C l i n ic a l  reason i n g  is  a ap-

p roach, which opens doors to 
recognition of new cl inical 
and makes the clinician 
developing new tests 
techniq ues. 
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Experience 
craniofacial 

D. S. Butler 

Introduction 

of 
. 

pain 
. 

region 

Pain has become a popular and almost 
trendy subject. Since the head and face are 
very common sites of pain, these areas have 
been extensively studied. There are journals 
and societies devoted to head and facial 
pain, however, readers should also be 
aware there are many journals and societies 
devoted to the pain phenomenon in gen
eral, not caring so much where it is, but 
how it emerges and its effect on the body as 
a whole. 

Gate control theoryl is widely recognized 
as the beginning of a pain revolution which 
continues to gather momentum as wit
nessed by the journals, conferences and 
the growth of the International Association 
for the Study of Pain (IASP) and other pain 
special interest groups. Gate control chal
lenges the still widely held view that pain is 
an electrically dominant process which 
begins peripherally from an injuring stimu
lus and then travels to the brain. A more 
modern biologically evidence-based view is 
that pain is an electrochemical event which 
can be altered at many levels of the nervous 
system including pathways which descend 
from the brain. 

Thirty-five years have passed since the 

and the 

gate control work was published. Despite 
the years, though, there is little evidence to 
show that patients are benefiting, partiClI
lady those with spinal and head pain. The 
scientific revolution has been slow to herald 
a much needed clinical revolution. For 
example, approximately one person in 
every ten in western society suffers a 
persistently painful problem,2 one in seven 
according to Magni.3 Pain clearly deserves 
better analysis. This should not only 
involve a closer look at the tissues which 
appear to house pain, but also at the 
phenomenon of pain itself. 

What is pain? 

Pain in the foot is not much different to 
pain in the head. Geographical differences 
and tissue components apart, the patho
biological processes are very similar. Per
haps it is a worthwhile thing for readers to 
take time to attempt a personal definition 
of this thing called pain. It will have a 
slightly different meaning to each person. I 
suggest that clinicians seek a broad answer 
and read widely in pathophysiological 
areas4.5 and also in sociocultural areas.6.7 

The IASP definition has survived some 
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years of 
pain as, 
tional experience U,)"VU"H 

potentia/tissue or described in terms 
of such damage',8 Experience is a key word 
here. It takes away the instant link between 
pain and peripheral stimuli 
most or seek. Potential 
tissue � .. uu .... t"" 

occur 
If the pain experience was all to 

input, it easy to understand 
should be easy to manage by 
stopping would 

nervous 
109 input. However, it is more 
accurate to consider it as 
person creates or processes 
highly on endogenous 
Pain in frequently 

initiating 
are more 

posture 
although 
cannot be 

may be 
already established 10 the 

eNS which, depending on 
are by the various precipitating 

It is as though the 
subclinically. 
the 

correlation between injury 
in dental 

ifications of pain in the 
face and head 

All clinicians and use clinical 

categorizations, 
is to 
out of the 

some sense 

society. attempts to 
classify head facial pain. In I a 
detailed classification was published by the 
In ternational Society (IHS).1 1  

This classification, on pain patterns 
and available includes 13 categories 

providing a 
the most common 

presenting to doctors' 
There is much of categories. 
lASP has also slightly different 
classifications,8 focusing more on 
chronic pain. is much 
related to the classifications for head 
facial pain.lO, 2-1 5 

also Chapter 5.) 
about 

discuss 
of mechanisms or processes of 
to look at of pain 
to dissect it pathobiological terms. 
Essentially pathobiological 
driving the experience can be 
minantly input-based, more CNS 
sing-related, or a result of activity 
output as the motor or 

nervous 

16-1 8  The proposal 

include the autonomic, 
systems along cop-

An absolutely vital part of this is that all 
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pain states, 
involve various 

acute pain a 
toothache an input 
ably predominate, 
standing facial pain state when 
tissues have had an 
the biological processes 
state may be more 

Multiple mechan 
multiple dimensions 

from 
discussed above. 

is just pain, 

will 
of these 

in 
or acute 

will prob-
a long

damaged 
to heal, 

the pain 

to 

the 

the contributing ,.,�v'''�. 

reasoned. The pain will 
interacting dimensions 

criminative, cognitive-evaluative and moti
vational-affective.22,23 

is useful to assist clinicians and 

tive 

response that motivates or governs 
to the pain (e.g. 

24 All dimensions are 
experiences, not just responses to 

and all dimensions interact to 
produce altered behaviour. 

arouse 
arouse 

thoughts about the pain state may 
emotions, which may 

autonomic and 
potentially 

levels of activity occur 
influence of subconscious 

The moving. recu nature of 
head and in demands that 
classification Id be a 
dynamic 

Perhaps pains 
one large study 
clinical population 
headache.25 The fury 
headaches is 

nant. Most are 
population 

medical attention, 
number must 

are normal - in 
1 of a non-

having a 
of some 

treatment. A small number go 
neurologists and 
counts for % of 
gists,26,27 less than I of who visit 
them have intracranial pathology.28 

The rare serious 
head pain is common, 
limiting. It may not be so 

which is the problem, 
are 

triggers recur-
rence are as worthy of study, as is 

for the actual pathoanatomy. 
recurrence means that the pathobio
processes involved in the pain state 

change over time. 
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initially have with a trau

Over 
become 
changes 
further 
to the 

but which 
the suspicion 

may be involved. 
pain mechanisms may 

uu,,�<�.� by maladaptive plastic 
CNS. This is 

such as anger 
be spillover work and family. It 

clinician just to 
aspects, without 
dimension as 

be a 

All pain 

head and IS 
with other symptoms such 

alterations and nausea. 
may be 

the actual 

in the head 

IS not meant in the derogatory 
unfortunately is so often 

do not 
current 

It is meant more in 
sense of a biological appreciation all 
pam IS in the brain.29 A painful 
experience does not only involve firing 
of high threshold A-beta or C All a 

does is 

tion in 
stimulation. Patients with severe 
neck trauma will often say 
pain at time of injury. 

control systems 
Any 

me-
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The concept of primary and 
secondary sensitivity - the 
start of in diagnosis 

If the cervical or the 

dibular joint are injured or 
sinuses or a tooth are inflamed, 
tenderness which nearly always 
referred to as primary hyperalgesia. 
means sensitivity to 
is very common. However, 

spreads 

over 
ently taken 
secondary hyperalgesia. This may due in 
part to a local seeping of pain-producing 
chemicals through tissues, but 

that the spread 
is much more 
and 

touch, even the hair, evokes or 
an input which enters the CNS 

via is now painful. Somehow 
the must have acquired abilities 

the input. 

research community under 
of sensitization. 

hyperalgesia is that tissues at 
slightly 

likely to 
physical 

of musculoskeletal and neural 

of input are normal or 
or unhealthy. 

elicit many 

34 It is not an easy patients 

alike to that the 
tissues touched may not be the 

source of the problem. Nor is it easy 
that a and 
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--�- Immune cell factors 
Vascular agents ---+ 

Tissue injury agents ---+ 
\---- Nerve growth factor 

- Mechanical stimuli 

Thermal stimuli 

Antidromic 
efferent 

influences Sympathetic influence 

Figure 8.1 Stimuli for nociceptive pain (adapted from Dickensen, A. H. 
(1996). Pharmacology of Pain Transmission and Control. In: Pain - An 
Updated Review (1. N. Campbell, ed) IASP Press 

of pain may make a problem worse by 
enhancing concepts of tissue damage and 
thus encouraging disability. 

Further pain diagnosis - the 
mechanisms of pain 

As discussed, the proposal is that the 
pathobiological basis of the pain experience 
can be categorized into input, processing or 
output dominant mechanisms. Clinically, 
two input dominant pain mechanisms
nociceptive and peripheral neurogenic 
pain - can often be recognized. 

Nociceptive pain - pain 
originating from target 
tissues 

The head contains a wide variety of 
specialized sensory structures, thus present
ing a great potential for a variety of face 
and head pain.39 When nerve endings in 
these structures are stimulated by mechan
ical and physiological processes, A-delta 

and C fibre input into the CNS may be 
perceived as pain.31 ,40,41 A summary of 
these inputs is demonstrated in Figure 8.1. 
The list of potential pain sources is long 
and includes the cranium, periosteum, 
intra- and extracranial blood vessels, skin, 
muscles, sinuses, meninges, teeth and their 
surrounding structures. The eye is also a 
potential source of pain. The cornea and 
deeper structures such as the ciliary body 
and the iris are innervated by the trigeminal 
nerve and may become a source of deeper 
eye pain. The only structure which is not a 
source of nociceptive pain is the brain 
itself.5,IO,42 

Note, in Figure 8.1, the arrow pointing 
out from the nerve terminals and also the 
representation of a sympathetic terminal. 
The nervous system can contribute to 
inflammation. 'Backfiring' C fibres allow 
an efferent contribution from the periph
eral nervous system to nociceptive pain. 
Substance P and other peptides are released 
from terminal boutons via an antidromic 
impulse (an impulse which travels in an 
efferent direction on an afferent nerve 
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fibre). This occurs normally 
stimulate tissue healing
may become maladaptive with 
antidromic impulses arising from injury to 
the nervous system. Antidromic 
may arise from the dorsal 
CNS43-45 or sites of neuropathy 
eral nerves.46.47 Peptides are highly vasoac
tive and encourage enzyme and 
also the release of 
cells. The sympathetic 
also known to secrete 
noradrenaline, is 
inflammatory process. 1,37 

Nerve endings will 
from repeated noxious 
ring from repeated inflammatory, 
ical or ischaemic states. 
nociceptive 
awoken by inflammation 
active.49 Local 
pain stimulus. Both low 
nerve endings are 
hypoxia,50 making 
tissues candidates for 
pain which would 
movement. These 
to the kind 

In vanous 

Identification of nociceptive pain 

Nociceptive 
pattern to 
complexity and 
endings in 
mechanisms are 

of nerve 
Often, the pain 

to identify than the 
pain frequently has a 

relationship, that 
pain and then once 

pressure is pain eases, although in 
some inflammatory nociceptive pains the 

source. 
clear· 

be ongoing. It is usually acute 

pain is worse in the morning. 
is involved, patients may 

stiffness in the morning. 
As the injury or disease 

tissues become healthier, 
should ease. Various treatments 
anti-inflammatory medication, 
active and passive movements may 
up what should be a natural occurrence. 
The aim should be to do what you can to 
make the relevant more healthy. It 
will also help recovery if any or fear 
created by the pain, phe-
nomena and the painful event is 
and diffused. 

Any of the 
pain. Superficial 
cally, for 
infection can cause 
Deeper structures 
referral, for example an 

major candidates for 
head. (See Chapters 2 and 3 for referral 
patterns to .) 

Peripheral neurogenic pain 

medullary horns. Clinical syndrome exam-
ples are or occipital neuralgia. 

The of peripheral and cranial 
for impulse 
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Metabolic Temperature Mechanical \"'hor ,"e, I Not" / 
r----- AIGS 

sprouts, demyelination, 
neuroma, 

cross excitations 

Figure 8.2 Stimuli which may activate an abnormal impulse generating site 

sion, not generation. For pain to arise mid

axon, the number and sensitivity of ion 

channels in the axolemma at the injury site 

or elsewhere must alter. In addition, the 

kind of ion channels may change.54 The 

injured or altered sites, if causing a sensory 

discharge, are known as abnormal impulse 

generating sites (AIGS). Pathological 

changes allowing ion channel pooling and 

sensitivity changes within an AIGS include 

demyelination and neuroma development. 

Alpha adrenoreceptor expression on in

jured axolemma may also occur post

injury,56 thus allowing a contribution to 

depolarization from stress-induced circulat

ing chemicals such as noradrenaline. (See 

Devor54 for a review.) 

Once an AIGS is set up, the stimuli 

leading to the perception of pain may be 

mechanical forces, catecholamines released 

during stress, or metabolic changes such as 

ischaemia. Some injury sites may fire 

spontaneously or in response to tempera

ture increases54 (see Figure 8.2 for a 

summary). In response to the neuropathy, 

neuronal function further along the nerve, 

especially in the dorsal root ganglion and in 

the CNS, may be altered, probably due to 

ion channel number and sensitivity 

changes54,56 Note that if a nerve servicing 

a painful tissue is cut, it does not mean that 

pain is abolished. This dramatic alteration 

of input to the higher neurons may actually 

increase pain since the cut ends of nerves 

can themselves become abnonnal impulse 

generators,4 in addition to neuroplastic 

changes in the CNS which may amplify 

input. 

As stated above, a peripheral neuropathy 

may also contribute to an inflammatory 

nociceptive pain by creating antidromic 

impulses releasing neurotransmitters such 

as substance P and calcitonin gene related 

peptide (CGRP) which have a pro-inflam

matory effect on target tissues. 57 For 

example, an injury or dysfunction in the 

trigeminal nerve or an alteration in its 

higher controls may be a major cause of 

migraine via inflammatory effects on in

tracranial blood vessels or any innervated 

tissue.58,52,59 Some eye pains may have 

similar mechanisms.6o Drugs such as suma

triptan block this neurogenic inflammation. 

Many factors such as the health of the 

neural connective tissues, endoneurial fluid 

pressure, axonal transport systems and the 

quality of the vasa nervorum can influence 

impulse conduction.6l,62 The epineurium, 

perineurium and endoneurium of periph

eral neural tissues are highly innervated 

and reactive connective tissues, and quite 

probable sources of symptoms in neuropa

thies.53,63-65 

Perhaps most importantly for chronic 

pain management, a nerve injury, particu

larly a nerve root injury, continually injects 
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versible, 

This is 

impulses and abnormal 

chemicals the 

may have 

controlled 

inhibition and excitation 

in synaptic 

further below. 

Identification of peripheral 
neurogen in 

Before d patterns, 

should be aware that some 

as nerve or nerve 
root compression and never complain 

pain.66,67 In some the may 

some days injury,54 probably 

due to a combination of the 

influences the central nervous 

development an AIGS at 

of injury. Neural 

responsible some 
much in the a tendon 

may hurt. 

following features may help identify 

peripheral neurogenic Symptoms 

(pain and/or are within all 

or part of the field a nerve 

trunk or the dermatome, 

or sclerotome of a nerve root. The quality 
may be by the 

by the 

that normally 

vate muscle may rise to deep aching or 

crampmg and fibres to may 

superficial burning, 

sensations. Tests 

influence a nerve as a neuro-

dynamic test), contraction, or 

sustained that compress or 

a reactive nerve may evoke a of pain 
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responses 

pain that ends 

stimulus is removed, remammg 
period the 

symptoms that continue the physical 

stimulus has removed. There may 

be a slow of symptoms the 

application of the stimulus, subsiding 

slowly once the stimulus is These 
particularly stimulus after 

should recognizable 

nerve root irritation syndromes of 
and perhaps trigeminal nerve. 

management of per-

pain should include any 

of dampening down AIGS 
rest or 

nerves and their sur-

u"" .... ,",,,, and attempts to 

the nerve. It should 

likelihood 

to depolarization 

In addition, 

the disorder and 

lessening the 

contributions 

tion may managed by 
environmental modifications. 

Central sens on - pain 
related to altered CN 
circuitry and processing 

medullary horn or cervicotrigeminal 

provides a 

tential to input. Far 

relay station, this 

response po

more than a 

tissue complex 

piece of neural 

circuitry with a 
variety of neurons, 

much 

response 
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cells has 
enormous 
particular 
enhancement. 

Adult neurons will not replicate but they 
exhibit neuroplasticity, and in 
particular their relationship to other neu
rons changes continually. The neuroplastic 
process includes excitation 
or inhibition of 
death and 

interneurons and 
These transmitters 

opening or a 
second order neurons 
open for a longer 

channels). 
all, it would 

the second 
of ion channel 
change in the 

channels which 

Many of the are inhibi-
tory and these are powerfully supplemented 
by controls which from higher 
areas, allowing mhibitory transmitters and 
modulators such as and the 
enkephalins to dampen 

above description is a 
to input and once 

the changes 
cells should 

A 

revert to albeit 
some synaptic memory of how it 

in response to that 

then some 
at 

may 
d h 

" 
d . . eat ;- new an mappropnate synap-

7J and cell membrane allowing 
that under conditions only 

meter primary 
to express 

only 
In addition 

it may 
injury has 

to respond to 
72 Large-dia

neurons may begin 
73.74 something 

with C fibre 
cells respond 
increase their 

which can 
change 

this dorsal 
by a 

physical. Inputs are 
Review the pain 

Conceptually, the horn is 
to grasp than higher centres, 

although similar processes of glutamate
death, axon 

concen tration 
have been 

centres. 7�78 Pain states 
central processing 

similar to memory 
some, that chronic pain 
very to remove.79-82 

provides a reasoned c1in
based on the 

to allow a management 
that all pain states will 

It is the 
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A frequent clue to the presence 
central sensitivity 

symptoms are 
had time to heal, 
such as ligament take 

go though inflammatory and remodelling 
than other tissues such as 

may consider the 
wholly inappropriate 

may be no familiar ana to
patterns to 

not normally 
under scrutiny seem to 

hyperalgesia). 
a physical test that does not hurt in 

some way, and rarely a test where 
an improvement in symp-

everything may hurt, 
muscle, joint neu-

rodynamic tests. In some instances, move
can be non-painful at 

are performed but 

movement patterns, 
to fear of pain or a 
the pain) are 

prefer to keep silent. 
Symptoms may be more intense under 

and, similar to some 
pain states, are 

'a mind of their own'. 
Patients may provide histories of psycho
logically aWl"« .. ", events that weaken 
overall which 

pam 
incidences 

sexual abuse, 
emotional neglect and 

such as dislike of work85 

anxiety and frustration86 

many features that can 
recovery, levels of 

87 Finally, responses 

to passive treatments are quite variable. A 
specific treatment vastly improve 
symptoms on one the same 
treatment performed at 
exacerbate the symptoms. 
to summarize the 
whose symptom 10 

past. 
With this 

may questioning 
it should provide new treatment options. 

chronic pain sufferers can be taught 
to focus less on their 
"P[,'''I,�r'' of function once 
understanding of the 
involved.88,89 I would 
on a recovery process, 

understand 
function is the goal, 
pain and 

means 

patients need that 
level has by 

in the eNS rather than damaging 
in tissues. In this 

can be made healthier 

should not despair about 
parts in the head, 
movement limitations are 

or related to 
specific to a 
and maladaptive 

is a challenge for �''',Uk''<1l 

It is a dangerous state 
Therapists' doubt in about 

validity of the experience. 
by the fact that 

imaging or 
this subtle state of 

treatments such as unneces
injection, and 

manipUlation are 
to dashed hopes 

Copyrighted Material



158 Craniofacial Dysfunction and Pain 

the presence a convincing 
90 Pain evoked by physical 

tests may have little to do with the local 
It may simply be normal 

are wrongfully by 
perceived as 

o mechanisms 

In to input, the circumstances of 
input, our makeup, and the environment of 
IllJury or there will an 'output'. 
The will give value to an 

III a 
nervous 

the motor 
the descending con trol 
complexity of the processing 

the value judgement is difficult 
The 

immune . There is a growing 
literature on the influence of mental stress 
on disease states via the 

Immune 
ways.91 

Autonomic endocrine 
system responses 

All physically or mentally registered inputs 
(including treatments) will 
stress is a primitive 
driven response, well known as 
or fight' Sapo�ky� 

for details.) 
nervous system (SNS) 

has often been for many states 
due to the apparent successful alleviation 
symptoms sympathetic 

93,94 However, importance 
sympathetic nervous system may 

are many 
sympatheti-

symptoms 
not respond to block 

Many pain states 
multiple mechanisms, and all 
ongoing pain, 

changes in the 
Finally, the modern 

��l""'�'�'U that a disorder has 
of SMP, it is not so much the 

an abnormal 
abnormal sensitivity to normal 

sympathetic secretions occurs In injured 
nerves peripheral term-
inals,95 as been discussed in this 
chapter. 

Recent 

in pain 
aware sympathetic 
construction now been labelled 
plex pain syndrome 
This title encourages a broader 
the problem than a 
sympathetic nervous system. 

Endocrine essentially 
around the stress chemical cortisoL 

here too; more 
97 With input, 

lady maintained stressful input, corticotro-
phin factor (CRF) 
hypothalamus the 
tuitary, into the 
stream and soon bathing the 
cortex. (cortisol) pour out 
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into the circulation. Cortisol every 

major organ system in Essentially 

it activates or excites body processes 
are essential for immediate survival 

enhanced memory and sensitivity), and it 

down those processes are not 

(e.g. uction, pro-

cesses). Short-term cortisol bursts are not 
harmful, however, long-term elevated 

may lead to disorders, 

neuronal death 

message clinicians is that no 
matter what they do or say to patients 

will be influencing the stress system 

therefore sympathetic and the 

systems. Graduated 
return of range movement, 

fitness and function improving 

worthwhile manual 

emo

tions to increased tissue sensitivity to 

Not only does gives 

odd pain 

encourages them to use 

such as relaxation 
and to utilize other 

involved in 
89 (For 

a psychological approach see 1 L) 
The other major output-related pain 

mechanism is the motor system. 
motor responds to in 
ways. Grossly there may be learnt postures 

movements which the patient believes 

are for his or and 

these may have secondary ill-health 

on tissues as the and joints 

of pain and the craniofacial 159 

the and on fitness. motor 
system's response to pain may be malada

pative if neuroplastic events have 
in associated neural such as 

somatosensory cortex98 and/or dorsal/me-
horns. muscle and ongoing 

inappropriate muscle activity may cause 
local pain, probably or 
mechanical influences on nociceptors, 

of noxious input into 
and subconscious mus

result of 
disease 

Conclusion 

Pain the neck is common. 

often idiopathic and frequently 

therapy. It not to 

or disability, is indivi-

dual-specific. chapter a great-

er exploration of the pain phenomenon, 

and in particular others in 
attempts to make 

on processes of pain. 
Increasing scientific exploration into 

phenomenon has mean t tha t some 
of can be linked with 

known neurobiological 

better 

pain on. Jt provides a common link 

many professions, 

a common It 

stimulates research and it must direct 

therapy. As always, outcome are 

needed, the who cannot 

there is an overwhelming 

revolution which powerfully indicates that 

we must begin to change and adapt 
These are in science. 
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make it 
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The influence of posture and 
alteration of fun ion upon the 
craniocervical and craniofacial regions 

L. Bryden and Fitzgerald 

Introduction 

When patients 
signs and of craniocervical and 
craniomandibular dysfunction, exam
ination should involve assessment 
ture and function. The 
this is to examine the 
between alterations in posture and muscu-
loskeletal of the upper 

neck, 
pain states. Much debate 
the 

It is often 
postural occur as a result 
function or are implicated as of 

Optimal 
by Kendall 

it is clear that 

quantification of 'normal' 
function still remains largely 
this our focus will 

which confront 
Despite 

relating to 

to manage
clinician on 
paucity of 

many fields of 

basic science as comparative anatomy, 
physiology to establish 

function. The 
the 

presentations. 
of these principles 

specialists a 
clinical framework which tends to be more 
holistic in nature than purely 
mg on a source of a patient's 

Influences on muscle function 

The changes 
musculoskeletal system reflect structural 
adaptations to functional 
over a period. These 
give us some insight into potential 
isms for musculoskeletal dysfunction which 
may occur actiVIties daily 
but over a considerably shorter 
The which 

in many aspects 
The relative mass 
from 10% of 
to 5.4% of body 

mans.2 The redistribution 
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centre of gravity of the head to be 
buted more directly through the axial 

requiring less counterbalancing 
associated cervical 

in a more symmetrical 
of muscle mass throughout the 

in humans. in comparison to the 
predominantly posterior musculature in 

and primates. 
upper limb also shows significant 

as a consequence of change in 
from predominantly bear-

prehensile. 
to changes in 

movement but 
of 

propulsive 
pectoralis major and 

that the upper limb 
from the axial skeleton 

The following discussion will focus on the 
fOf cefvicogenic head and 

the possible clinical 
variations in the 

in relation to the presenta
and neck; the 

exam
system; the 

of the upper quadrant; 
in addressing 

muscle function. 

The anatomical basis for 
cervicogenic head and neck 
pain 

Upper cervical 
to C3) has 
potential source 

dysfunction (occiput 
recognized as a 

neck pain.3-6 

interrelated segmental dysfunc-
lower cervical and upper thoracic 

often noted and can 
facial symptoms when 
or following 

Muscle spasm in the 
been shown to con

referral patterns in 

cranium is formed by the 
referred to as the 

nucleus4), and is of parti
when considering possi
pain in the region of the 

It reaches from the pons in 
to the level of the third or 
spinal segment. Because of 

it afferent inputs not 
trigeminal nerve, but also 
nerve roots ofC1 to C3, the 

facial nerve, the glossopharyngeal nerve, 
and the vagus nerve. it is therefore possible 
that an impulses origi

the upper 

a mechanism where 
spine joints may 

the which in 
turn may to postural adaption of an 
antalgic nature contribute to secondary 
dysfunction. 

The interaction and central 
mechanisms in 

normal tissue 
(F or further 

Chapter 8.) 
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Posture 

There are many as to why an 
individual may develop postural 

Habitual sustained postures 
and may 

contribute to postural changes, 

and it seems reasonable that the 
physical activity taken an 

also influential in 
There is 

possibility of influences. Disregard
ing the mechanism by which poor postural 
alignment occurs, the important 
issue is functional consequence 
changes. Data is available which 
a forward head 

(longus 
patients with cervical pain has 

14,15 Importantly, the 

with 
of deep 

colli) in 
been 

of 
weakness and diminished endurance 
to be related to the degree forward head 
posture. 13 in thoracic curvature 
with age have well documented 16-18 

and shown to influence range of 
motion. Additionally, previous studies have 

posture is an aetiolo-
factor in tempor-

dysfunction, I 19-23 though 
a relationship between and 
temporomandibular dysfunction not 
been 19,24 

Given findings it would appear 
rational to improve postural alignment 

malalignment can be 
to 

Measurement of posture 

little in literature 
for and 

measurement of head 

reI 
shoulders. 

Profile 

of measuring head neck 
in the literature, 

are of little 
Some exam-

to measure posture, a set lens
on the and 

subject to allow positions to be 26 

et al. photographs 
taken from frontal, and 
pOSitIOns surface markers on anato
mical landmarks, and with a screen of 10-

positioned behind patient. 
them to plot from 

the anatomical landmarks to 
postural A further value of 
photographs is that 
to visualize faulty 

for 

skin over the 
below the corner of 

a previous and 
29 a was to 

measure cervical posture. The arm 
of the spondylometer an attachment 

bar that a 
back and forward in 

to allow alignment against 
of the head, neck, 
The bar is 

contour 
spine. 

allows 
to be taken onto graph 

the needles. This method of 
has 

reasonably quick and easy to use in 
the clinical situation. 
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Braune and Fischer30 used plumb lines in 
standing, while Kendall and Kendall' 

developed a method of measuring posture 
which reached a compromise between the 

line of gravity and the exact centres of the 
joints. The points of reference given for the 
ideal posture are in a line falling slightly in 
front of the ankle joint; slightly anterior to 

the midline through the knee; through the 
greater trochanter of the femur; approxi

mately midway through the trunk; through 

the shoulder joint; and through the lobe of 

the ear. 
Rocabad03' described the ideal posture 

of the head as placing the centre of gravity 
'of the head' slightly anterior to the cervical 
spine, and terms this the 'orthostatic 
position of the head and neck'. Here a 
tangent line is drawn from the back of the 
head passing through the apex of the 

thoracic curve, the average distance from 
this line to the mid-cervical spine is 6 cm, 
with higher measurements indicating a 
greater degree of forward head posture. 

In practice most clinicians will visually 
evaluate posture with reference to anato
mical landmarks (as described by Kendall 

and Kendall'), as more precise measure
ment is only usually required as part of 
research data. As mentioned earlier, photo
graphic records provide good visual evi
dence of postural changes and can be 
combined with a variety of measurement 
techniques. 

It is clear that posture is no simple thing 
to measure, that there is a wide variation of 
postural types, and that it is difficult to give 
normal values for posture. A further 
consideration is that all the types of 

postural measurement descibed here relate 
to the measurement of posture in the static 

situation, and the measurement of 'dy
namic posture' is an area that will require 
more sophisticated analysis. 

Figure 9.1 A rel11ale subject with rorward head posture 

Head Posture 

Kapandji32 describes the balance of the 
head on the neck as follows: 

The centre of gravity of the head lies just 

anterior to the occipital condyles, and as a 

mechanical arrangement the head would 

tend to tip forward if there were not some 

force to hold it erect. This force is provided 
by the posterior cervical muscles. These 

muscles need to not only oppose the force 

of gravity which tends to pull the head 

forward but also to resist the tension in the 

muscles of mastication and the supra and 

infra hyoid muscles during functional move

ments of the head and neck such as eating, 

swallowing and speaking. 

Of interest is a study by Vig e/ al.}} who 
found when they artificially changed the 
centre of mass of the skull, that there was a 
wide variation in the postural adaptations 
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made by the subjects. 
The most commonly observed faulty 

posture in the clinical situation is that of 
forward head posture. It is seen in patients 
with all types of clinical presentations and 
may be implicated as a source or result of 
the presenting signs and symptoms. For
ward head posture is said to exist when the 
head rests anterior to the anatomical points 
of reference as described by Kendall and 
Kendall (Figure 9.1). 

The changes in forward head posture 
involve extension at CO- l  and CI-2Ievels, 
a decrease in the mid-cervical lordosis and 
an increase in the upper thoracic kyphosis. 
Protraction and elevation of the scapula 
accompanied by apparent internal rotation 
of the humerus follow. 34 

There may also be alteration in the rest 
position of the mandible, upper thoracic 
respiration with subsequent hyperactivity 
of the accessory muscles of respiration, 

mouth breathing, and a loss of rest position 
of the tongue. The changed mechanics of 
this posture may lead to excessive com
pressive forces on the cervical apophyseal 
joints and posterior part of the vertebral 
bodies, while anterior structures such as the 
muscles of neck flexion and the infrahyoid 
muscles may undergo stretching and sub
sequent lengthening and weakness, with 
elevation of the hyoid bone. The supra
hyoid muscles are thought to become 
shortened, as are the suboccipital muscles 
due to this alteration in head posture31 

(Figure 9.2). 

The effects of head posture on 
craniomandibular function 

Mandibular position 
Many studies link changes in cervical 
posture to changes in mandibular posi
tion.31.35--38 Forward movement of the head 
(forward head posture) in relation to the 
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KEY 
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--- Outline soft tissue head in forward head posture 

• Fulcrum of movement 

Angle in upper cervical spine decreases posteriorly 
in forward head posture 

Increase in tension in anterior soft tissue structures 
in forward head posture 

Increase in vertical dimension of occlusion 
in forward head posture 

Figure 9.2 The effects of forward head posture on 
craniomandibular relationships 

thorax increases the elastic tension that the 
supra- and infrahyoid muscles place upon 
their thoracic attachments. This in turn 
places a pull in a downward and backward 
direction on the mandible.31 

The effect of this is a change in the 
relationship of the mandibular condyle to 
the temporal fossa, which is then likely to 
produce a change in temporomandibular 
joint mechanics. This in turn may have an 
effect on masticatory muscle function, 
cervical muscle function and tongue posi
tion. 

Mandibular pOSitIOn is influenced by 
movement at the craniovertebral level with 
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or without involvement of the middle and 
lower cervical spine. If the head is flexed at 
the CO-l and CI-2 levels, the mandible 
will move in an upward and forward 
direction with a consequent decrease in 
the interocclusal distance (the 
between the lower border the upper 
incisors and the upper border the lower 
incisors). Conversely, craniovertebral ex
tension will result in an 
interocclusal distance.39,40 

Changing mandibular position 
use of a mouth-opening 
been seen to 
extension. Two 
may occur are proposed. 
ible is lowered passively the hyoid 
relax, allowing the to 
and thereby reducing the 
way. In order to open the 
is extended, thereby tightening 
muscles and pulling hyoid 
wards again. This of course 
subconscious level of 
further suggeslion41 is that 
opening device provokes a 
response in the periodontal 
that this is projected to the nucleus 
of the trigeminal nerve, causing contraction 
of thc posterior an 
attempt to reduce 

Forward head 

The rest 

The rest 

structures are in a 

upper incisors and the upper border of 
the incisors in the mandibular rest 
position is between 2 and 5 mm. This is 

as the freeway space. 
that mandibular rest position 

in an individual and certainly 
individuals, but it is considered 

that a resting position can be 
which reduces muscle activity to a 

allowing rest and repair in the 
structures. Failure to achieve a 

is thought to be a significant 
in craniomandibular 

syndrome. Many studies 
the effects of 

on hyoid bone position. 
hyoid bone provides attachment for mus

and ligaments of the 
cranium, mandible and 

position is of interest as an indicator 
changing craniomandibular 

studies support the view that the 
hyoid bone is a good indicator of 
ular position, finding that the hyoid 
moves in a consistent manner in response 
to anteroposterior movement of the 
ible.44-46 Others have suggested 
hyoid bone has a more constant 
ship to the cervical spine than to 
mandible.47-5o The general consensus IS 

that changes in hyoid bone are 
coordinated with changes in both mandib
ular position and craniocervical posture. 

Muscle activity 

Some studies have employed 
graphy to measure 
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altered mandibular or head pos
J ,52 A study using rats as 

that neck 
the tone of the muscles. 
by the same authors54 examined 

of voluntary head 
and 
mman. 

It was found that certain movements 
influenced electromyographic (EMG) ac-

head 

tone in temporalis 
et al36 

videofluorographic techniques 
the effects altered head 

posture on the interplay masseter and 
suprahyoid muscle activity, lip-mandibular 

and working of 
suprahyoid muscles, results confirming 
that a 
on masseter 

activity in the mass
eter and suprahyoid muscles 
of excursion of hyoid 
vary when head posture was 
flexion to to extension. 

of 

was seen to 
from 

mus-
In and 

extension. Activity in the posterior cervical 
when the was 

during flexion. 
Activity in sternocleidomastoid 111-
creased at 20° of 
changed during 

during 

between 
and 

of 

determinants morphology. 
Hellsing and found 

imum bite was higher an 
head compared to natural 
posture in association with a 
position of the hyoid bone, which 

muscle 
head 

activity.54,55 

from the 

finding is that 
mandible is 

then 
mandible also 

perry56 states 
the mandible 

muscl e 

among 
on the 

temporomandibular articular 
to the control 

They 

make a continuous contribution to 
reflex control the masticatory muscles 
both at rest during movement. 

were 
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dysfunction in any 
activity of 

was al tered in 
59 studied the 

changed by 
receptors 
ular 
Klineberg et 

of these and made the point that 
analysis of mas

is often difficult to 
the variety of 

combine to control motor 
unit activity. Mechanoreceptors located in 
masticatory and their 
TMJ capsules, mandibular and maxillary 
periosteum and periodontal membranes all 
provide to motor neu
ron pools in 
in practice it may 
from which source abnormal muscle 
activity is derived 59 

The literature the existence of 
a relationship between the cervical spine 
and head posture, the position of the 
mandible, although differ as to 
whether this 
mechanical 
links, or a combination 

Further uences of alte red 
head postu re 

The relevance of occlusion 

Occlusion is often 

malocclusion that 
by modifying the 

The occlusal position 
tionship of the upper 
all the teeth are fully 
position will depend 
absence/shape and 
It is a transitional 

as a significant 
dys
that 

or associated 
stem from dental 

should 

empty mouth The occlusal 
position will upon the rest 

of via afferent input 
to the central nervous system from the 
periodontal ligaments, which provide in-
formation position and qual-

of the load. This the masticatory 
musculature to adjust its activity to avoid 
overloading of the teeth and temporoman

joints. 
are affected by 

example, there 
contact in one area, 
a loop from 
periodontal ligaments to 
musculature to avoid premature con
tact in order to minimize loading of the 

and/or the tern ibular 
61 

positioning away 
contact is associated with an 

masticatory 55 

the vertical dimension of 
(VDO) will 

head posture. The 
base of the nose to 

the teeth are fully 
maintaining an increase 

means of a mouth-opening 
was seen to occur; 

"'ArT".'" by Vig el al.62 
the head at 

A summary 
study 

occ1ussion was 
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Figure 9.3 An ex�m ple of �Itered craniofacial morphology 
in a fem�i1e subject. showing asymmetry in the lower two
thirds of the face 

Nasal airflow 

Obstruction of the nasal aIrway causes 
decreased air flow through the nasal cavity. 
As a result, tongue position will change to 
allow more room for air to flow between it 
and the palate. The tongue moves forward 
and the mandible is depressed (mouth 
breathing). In addition, upper cervical 
extension occurs to facilitate the increased 
air f1ow.62 

Craniofacial morphology 

Head posture has been shown to have a 
relationship with craniofacial morphol
ogy.65-67 An example of altered craniofa
cial morphology is shown in Figure 9.3. 
Extension of the head in relation to the 

cervical spine has been correlated with 
large anterior and small posterior facial 
heights, small anteroposterior craniofacial 
dimensions, large inclination of the mand
ible to the anterior cranial base and to the 
nasal plate, facial retrognathism, a large 
cranial base angle and a small nasophar
yngeal space. Subjects with an increase in 
adenoid development in the nasopharynx 
exhibited a forward and downward tongue 
position and an extended head posture, 
apparently in an attempt to increase the 
airway.66,68 For further clinical implica
tions see Chapters 2 and 7. 

In summary there exists a large body of 
work supporting a relationship between 
cervical spine and head posture, and 
craniomandibular function. It is important 
for the clinician to be aware of this 
relationship when planning treatment pro
grammes for patients with signs and 
symptoms of dysfunction in the head and 
neck. 

The following section discusses the fac
tors which contribute to the control of 
posture and muscle function, and how this 
control may become disrupted. 

Biomechanical aspects of 
functional movement 

A theoretical framework to explain the 
mechanisms of spinal segmental stability 
has been proposed69 and has attracted 
considerable interest in the field of rehabi
litation. It provides a theoretical frame
work for evaluating the stability of the 
cervical spine and challenges some of the 
conventional wisdom regarding spinal in
stability. 

The concept integrates multiple factors 
which may contribute to spinal segmental 
control, and thus provides a basis for 
specific application of therapies to the 
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The theoretical 

Stability 

Passive Sub;;ysle:m 

9.4 Theoretical framework for 
of the cervical spine from 

me-

Characteristics of local (stability) 
muscles 

.. Deep, relatively small, 
passive structure, i.e. capsule 

.. Positioned close to joint axis 

.. Monoarticular 
.. Dominant compressive (stabilizing) 

force component 
.. Multipennate/oblique fibre orientation 
.. Tonic activation (continuous) In 

weight bearing and joint 
.. Slow fibre dominant or ratio 

endurance function I) 
.. Most vulnerable to disuse atrophy 
.. to lengthen 
.. to inhibition and stretch 

(preferential disuse) 
.. 

Characteristics of global (mobility) 
muscles 

.. superficial 
from joint axis 

.. Dominant movement force component 
(long leverage) 

.. Biarticular 
.. fibre dominant (type IIa,b) 

.. vulnerable to disuse atrophy 
.. to shorten 
.. to hyperactivity (preferen-

recruitment/dominance). 

In the lumbar spine, dysfunction of 
global muscles is associated with increased 
rigidit/I-73 and increased segmental com-

74,75 These concepts remain spec-
to spine, but 

increasing attention in the 
of rehabilitation. 

Mec 
d 

nisms of functional 
rbance 

primary trau
acquired 
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mechanisms. The most common mechan
ism of traumatic onset is motor vehicle 
accidents involving a flexion/extension me
chanism of injury. The mechanics of forces 
involved will determine the tissues trauma
tized and the extent of damage, which will 
in turn dictate the degree of reversibility. 
There is mounting evidence that current 
radiological investigations do not detect 
significant irreversible damage which may 
perpetuate chronic pain in this region.s,6 

1n conjunction with the local inflamma
tory response, an alteration in motor out
put occurs in order to minimize irritation of 
sensitized tissues. In effect this may produce 
hyperactivity in some muscles regions and 
inhibition in others, with a net result of 
relative immobilization of the sensitized 
structures. Studies in the field of pain 
science have shown that inflammatory 
reactions enhance the flexion withdrawal 
reflex. lower the threshold at which this 
reflex is initiated and prolong the duration 
of the reflex,76.77 and that these alterations 
in synergies may be perpetuated long after 
the pain has resolved.78 This would appear 
to correlate with the clinical observations 
of painful hyperactivity in muscles of the 
head/neck region. 

Alternatively, acquired changes in upper 
quadrant function may result as a conse
quence of maladaptation to previous trau
ma, postural loading as a result of 
occupation or habitual usage, or alterations 
in muscle recruitment due to physical 
training. A high incidence of muscle 
hypertonicity has been noted with postural 
abnormalities,7 and a high incidence of 
postural abnormalities in association with 
pain.79 These alterations in function may 
cause primary myofascial pain, secondary 
painful articular dysfunction or neural 
irritation. For example, many weight-train
ing regimens perpetuate muscle hyperactiv
ity by creating hypertrophy of pectoralis 

major, upper trapezius and deltoid, causing 
postural malalignment of the upper quad
rant. Conversely, postural mal alignment 
may also be a consequence of decreased 
use, with postural muscles showing a higher 
propensity for disuse atrophy. Of course 
the role of emotion and higher centres 
cannot be neglected, as the so-called 'flight 
or fight' response induces both postural 
and muscle adaptations that may become 
habitual in the long term. It is important to 
recognize this symptom pattern and insti
gate multidisciplinary management with 
this patient population. Clinical presenta
tions typically display an increase in 
symptoms in relation to stress, inconsistent 
response to manual techniques, and the 
perpetuation of sensations of stiffness when 
potential structural causes have been elimi
nated. 

Functional anatomy of the 
upper quadrant 

The cervical a rticulations 

The cervical spine is divided into two 
functional units; the upper complex (occi
put, C I, C2), which contributes about one
third of the flexion extension and half the 
axial rotation of the cervical spine, and the 
remaining six vertebrae from C3 to Tl. The 
large range of motion available in the 
cervical spine is achieved at the expense of 
stability - a feature common to the upper 
quadrant in general. There are a number of 
features which contribute to both the 
structural and functional stability of the 
cervical spine. The osseoligamentous stabi
lity is achieved through the specific mor
phology of the region, which differs from 
other parts of the spine. The vertebral 
body, intervertebral disc, uncovertebral 
joints and the zygapophyseal (facet) joints 
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are equally weight bearing. The facet joint 
orientation of 300-600 to the coronal 
offers low torsional protection to 
intervertebral disc but achieves a relatively 
large range of motion. In flexion there is 
progressively diminishing contact 
(5 mm2 common surface area), 

appearance and dictating 
contribution from the 

ligaments. 
The ligamentous structures 

joint capsules, 
spinous ligaments, 
ligamentum 
the extremes of motion 

Ce rvical muscle anatomy 

The muscular anatomy of the 
should be viewed in relation to 

ment. 

Anterio r cervical 
superficial to 

.. 

f rom 

.. 
.. 
.. 
.. 
.. 
.. 

r cervical muscles from 
superficial to deep 

.. 
.. Levator scapulae (layer one) 
.. 
.. (layer two) 
.. 

.. cervlcls 
.. thoracis (layer three) 
.. Iliocostalis 
.. 
.. posterior major 
.. posterior minor (sub-

four) 
.. Obliquis capitis superior 
.. Obliquis capitis inferior. 

muscles of mastication 

The muscles of mastication can be divided 
two main groups - the mandibular 

elevators and the mandibular 
(Figure 9.5). The following description 
the various muscle actions is brief, 

is referred to detailed anatomy texts 
for further information. 

Temp ora lis - the primary function this 
muscle is mandibular elevation. The nn,,,rPI'_ 

ior fibres are important for 
lateral deviation of the mandible 
ipsilateral side. 

Masseter - its primary action is 
of the mandible and of 

protrusion. 
Medial pterygoid acts with masseter as 

Copyrighted Material



The influence of posture and alteration of function 175 

Lateral { Upper 

pterygoid head 

muscle Lower 
head 

Medial pterygoid muscle 

Masseter muscle 
(deep) 

Temporalis 
muscle 

Coronoid process 

Masseter muscle 
(superficial) 

Figure 9.5 The muscles of mastication 

a sling to suspend the angle of the 
mandible. When acting bilaterally the 
muscles help to elevate the mandible with 
masseter and temporalis. Unilaterally the 
medial pterygoid deviates the mandible 
toward the opposite side. 

Lateral pterygoid - the two divisions of 
the lateral pterygoid are functionally and 
anatomically two separate and reciprocat
ing muscles. The inferior head exerts a 

forward and downward pull on the mand
ible, i.e. opening the mouth. It protrudes 
the mandible and, when acting unilaterally, 
it deviates the mandible to the opposite 
side. Arguments exist as to whether the 
superior lateral pterygoid is inactive during 
the opening phase of the mandible and acts 
to rotate the disc anteriorly on the condyle 
during closing,80 or whether it pulls the disc 
anteriorly during opening of the mouth.sl 

Copyrighted Material



176 Craniofacial umc.",,'" and Pain 

The suprahyoid muscles 

The 
the 

mandible to 
as supra-

are 
mylo

hyoids and the stylohyoids. Both the 
geniohyoids and the 

mandible, 
by 

together 
mandibular 

The infrahyoid muscles 

The sternohyoid, omohyoid, sternothyroid 
and thyrohyoid muscles cover the front and 

of the larynx, 
thyroid represent a con-

tinuation in cervical spine the strap-
like rectus abdominus The con-
tinuation fibre 

provides an intermuscular 
nuum from the mandible to the 

As a group, the infrahyoid muscles 
depress larynx and bone. To
gether with the suprahyoid muscles they fix 

to 

a firm on 
mandible can 

by 

muscle 
''-'"'11«'11\.", as 

Given that it is not 
individual 

muscle contraction, we can tests 
which information regarding 
postural in relation 

to poor alignment. In 
terms these causes may be quantified as 
either restrictive disorders or 

Gross mechan-

practice, 
dictates a more holistic overview of 
tional assessmentS3 conjunction with 
clinical 

Testing muscle strength 

muscle relevant to pos-
tural control requires modification stan-
d resistance tests. Several 
approaches have advocated 
sing muscle in the 

asses
spine,84-

87 which attempt to quantify synergic 
control 

should 
function and 

and 

suspended regIOn 
dysfunction of the limb may 

have consequences upon the head! 
neck complex. The of dysfunction 

are upon the tenets. 

Joint stability is by co-contrac-
tion of agonist antagonist 
close proximity to the joint. 
feedback 

dency to become 
mid

muscles3 
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(a) 

(b) 

Figure 9.6 (a) Assessment of deep neck tlexor function. Note the protrusion of the 
chin indicative of some overactivity. (b) Activation of deep neck flexors producing 
corrected cervical flexion 

Dysfunction of these stabilizing systems 
may predispose to overload of spinal 
structures. 

Rehabilitation of the spinal complex 
should address automatic coordination of 
muscle activity to control posture as well as 
addressing torque-producing capability.82 

It can be seen from the above accounts 
that standard muscle resistance tests will 
not yield the relevant information regard
ing function. Assessment of postural stabi-

lity is dependent upon targeting the 
relevant muscles, loading at the appropri
ate intensity and observing for muscle 
substitution. 

Testing deep necl< flexor 
function 

This test is performed in supine. The 
subject is asked to raise the bead from 

the supporting surface and progressively 
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move 
num. 

flexion towards the ster
Observation of the mandible 

whether the movement IS car
ried out predominantly by spinal 
flexion (producing a smooth arch move
ment) or whether the chin pokes forwards 
at of Relative poking 
the chin indicates the 
neck flexors, allowing upper exten-

gravity. It can also be a""Vv':a 

with overactivity of 
which in position is an upper cervical 
extensor by virtue of alignment relative 
to the of Modification of 
test protoco!82 

movements without full 
to accommodate subjects initially to 

the weight of head. Specific 

devices been for 

this purpose.82 Observation should also 
made for a tendency to shoulder protrac-

flexion the trunk, is 
with mass flexor muscle 

ment as opposed to isolated cervical muscle 
It is not uncommon clinical 

patients to with sec-
ondary cervical following abdominal 
strengthening exercises as a result this 
mass muscle pattern. Observa-

should for 
deviations, which indicate an asymmetry 

muscle articular 
move-

Testing dee p neck extensors92 

The 

(the most 
cervical extensors) to ex-

upper cervical extension associated 
with a position. mid-
and cervical lordosis is com-

promised or lost and is with 
flexion anterior translation of 

segments. The of 
testing and is tberefore 
to correct this postural compromise. The 
test is carried out with the subject to a 

into an 

on elbows 
position). The is 

forwards, hanging under 
is asked to draw in 

lated position. Effectively this manoeuvre 
reduces the potential of the multisegmental 
superficial cervical extensors to over
dominant in the movement synergy. 
clinical is that mus
cles such as splenius cervicis, semispinalis 

iliocostalis and multifidus are the 
predominant recruited in mo-
tion pattern. Observation should made 

potential substitutions, indicated by 
elevation of shoulder girdles, 
activity in the muscles, a 
of upper flexion throughout the 
manoeuvre or deviations from the sagittal 

9.7). course testing 
protocols can be turned directly into 
treatment techniques. 

The information gained from these two 
tests yields information the abil-
ity to maintain head-neck and 
alignment. previously 
typical posture is associated 

of the 
extensors. 

length-tension relationship, 
muscle may display inner 

when aligned in neutral 
this reason the attainment 

of anatomical alignment often requires a 
postural 

regimen, with optimal alignment 
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Figure 9.7 Combined aCLivaLion of scapula stabilizers and neck eXLensors 

end-stage goal. Instructions to stand Lip 
straight or throw the shoulders back are 
idealistic instructions rather than practical 
rehabilitation interventions. 

Testing upper quadrant 

function86,93,94 

Test 1. Cervical stability with arm 
elevation 

The objective of this test is to evaluate the 
effect of upper limb motion on the cervical 
spine. In general, the head and neck should 

remain relatively stable while the arm is 
being elevated through flexion. Deviation 
of the head with this movement pattern 
implies that the effort of lifting the upper 
limb is producing potentially harmful 
stresses in the cervical spine. This could 

occur for a number of reasons, such as 
primary weakness of the cervical stabilizing 
muscles, overactivity of the scapular mus

cles (particularly upper trapezius and leva
tor scapulae), or mechanical compromise of 
upper limb motion inducing compensatory 
cervical movement. The test is best per-

formed in sitting and the subject is asked 
slowly to lift the arm forwards through 
flexion into full elevation. The examiner 
stands in front and observes the head 
position throughout this movement pat
tern. The test is repeated on the opposite 
side. In a typical faulty pattern the cervical 
spine side flexes to the arm under test, 
coupled with either ipsilateral or contral
ateral rotation depending on the dominant 
muscle activity. Alternatively, the head and 
upper cervical spine may be observed to 
poke forwards at the cervicothoracic junc

tion, particularly when a large, fixed 
cervicothoracic kyphosis is evident on 
examination. When dysfunction is less 
marked or not visible, it is worthwhile 
palpating the spinous processes of the 
cervical spine during this test. Sometimes 
a vertebral segment can be felt to move 
relative to its associated segments, implying 
a local segmental muscle incompetence. If 

cervical muscle testing reveals incompe
tence, then the rational of exercise pre
scription is to target this area primarily. If 
examination of the upper quadrant reveals 
either a loss of flexibility in the shoulder 
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complex or impaired scapular muscle con
trol, then be as a 

cause. 

Testing 

thera peu tic is 

control 

diminish the tendency for superior scapula 
. This can be done the 

therapist either a downward force 
scapula as motion 

to feedback or by 

Test Scapular stability 
assessment 

The position to test 

control is in prone with the hands by the 
is manually into a 

anatomical position on the 
by the and instruction is given to 
maintain position under voluntary 
control. Observation IS to ensure a 
downward and movement of the 
scapula attributable to lower 
together with scapula apposition on the 
thorax attributable to serratus 
This initial test position constitutes rela

tively low scapular load and altering 
position of the upper limb by 

from the bed and 
moving through abduction elevation 
challenges the scapular stabilizers to a 

extent. As the level load 
it is important to observe substitution, 
typically hyperactivity upper 
which if it occurs will an extensor 

upon tbe upper cervical 

Postural re-education 

The clinical tests outlined thus provide 
the functional 

cra-
1 I.} H""" " , Speci

have been outlined 
to quantify the 

the most 
muscles. The rationale of therapeutic inter
vention is then to target these muscles in 

Improve 
and reintegrate capacity into 

postural control. fulfil this requirement 
re-education exercise must 

cate the demands of daily specific to 
individual. typical head-forward 

posture which has discussed is often 
part of a postural syndrome in 

the is 
inefficient,92 

Three basic postural variations from 
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(a) Kypho-Iordotic 
posture 

(b) Flat back 
posture 

(c) Sway back 
posture 

Figure 9.8 The three main postural types 

ideal alignment have been described87 and 
the clinician should be aware that the 
correction of poor head and neck posture 
will often require a global, systematic 
approach. The postural variations de
scribed can be considered as kyphosis/ 
lordosis, flat-back and sway-back, as 
indicated in Figure 9.S. 

One of the first important goals is to 
create kinaesthetic awareness of optimal 

, postural alignment. In practice this means 
the use of both verbal and visual feedback 
in the form of mirrors, tactile stimulation 
by the therapist, or varying forms of EMG 
biofeedback. Verbal instruction to 'stand 

up straight' is usually an inadequate 
stimulus in isolation to achieve postural 
realignment. In fact, such instruction often 
produces muscle hyperactivity as subjects 
attempt to attain a military-type posture 
which is sustained no longer than the 
period of observation. 

It is important to recognize that optimal 

alignment will not feel 'normal' for a 
patient if it is not their habitual posture. 
If changes in alignment can be shown to 
reduce or alleviate symptoms, or reduce 
palpable tension in hyperactive muscles, for 
example in the neck and jaw, then this will 
improve the likelihood of compliance. 

Preliminary postural exercises to address 
forward head position and therefore sup
port an optimal craniomandibular relation
ship (minimizing downward and backward 
forces on the mandible) can be performed 
in supine using a chin-tuck exercise as 
described for assessment of deep neck 
flexors. Most importantly, any tendency 
to protract the chin should be corrected as 
this is indicative of superficial neck flexor 
dominance (as previously described) and 
will negate the effect of specific postural 
exercises. Scapular control at low load can 
also be encouraged by aligning the scapula 
against the supporting surface, thus oppos
ing a tendency to scapular protraction. 
Mid-cervical extensor function can be 
initially improved from a prone position 
resting on elbows, as described for cervical 
extensor assessment, with the subject re
tracting the neck while maintaining a chin
tuck position. Simultaneous activation of 
scapular stabilizers can be achieved by 
encouraging scapular retraction and de
pression with relative increased load by 
virtue of elbow weight bearing. This can be 
further progressed by sliding each arm 
forward alternately while maintaining scap
ular position and preventing displacement 
of the trunk. This enhances trunk, scapular 
and neck stability simultaneously at a 
reasonable level of load prior to activity 
in upright. Progression to sitting or stand
ing can then be made, depending on the 
specific functional deficits (Figure 9.9). 

Postural alignment can be guided by 
therapist facilitation and visual and verbal 
feedback. All the previously described 
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(a) 

(b) 

Figure 9.9 Postural al ignment. (a) Suboptimal alignment, increased thoracil' 
kyphosis and head and neck protraction. (b) Postural realignment. Restoration or 
cervical lordosis and reduced thoracic kyphosis 

exercises can be performed in the upright 
position, and progression can be made 
using external resistance such as elastic 

tubing, hand weights or puJley systems. The 
cardinal rule is the maintenance of align
ment with the progression of load. 

Postural stability can be challenged to a 
greater extent by reducing the base of 
support or making it unstable. Typically 

this will involve the use of large (65-cm 

diameter) therapeutic gym balls, wobble 
boards or any other apparatus which 

challenges postural stability in this manner. 
There are many philosophies of movement 
re-education which have largely remained 
outside the medical spectrum but have 
useful clinical applications. Systems such 
as Alexander technique, Feldenkrais. 
Rolphing, Pilates, Yoga and Tai Chi95-98 

have common elements which attempt to 
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(a) 

(b) 

Figure. 9.10 (a) Assessment of scapula control with ann elevation. Scapula motion 
should primarily be thal of rOlation indicating good muscle coordination. (b) 
Assessment of scapula control indicated by elevation of scapula as a result of upper 
trapezius overactivity 

enhance kinaesthetic and postural aware
ness. Zinc oxide tape can also be used as 
proprioceptive reinforcement. This is parti
cularly useful in the thoracic spine and 
scapular region. Maintenance of good 
posture is likely to require maintenance 
exercise in conjunction with vigilance in 
situations of potential compromise (YOU 
operation, reading). Efficient locomotor 
system function requires prophylactic inter
vention, as do all biological systems, and 

awareness of optimal posture forms an 
important element of musculoskeletal 
function. 

Summary 

It is important for clinicians managing 
patients with head and neck pain to be 
aware of the influence of posture upon this 

region. The potential effects of altered 
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posture, in particular forward head posture 
and its possible effect on temporomandib
ular joint mechanics, have been discussed 
and strategies for assesment and manage
ment have been suggested. Various aetio
logical factors have been proposed for the 
development of temporomandibular dys
function, including occlusion, life stresses. 
and postural influences. The debate con� 
tinues and it seems likely that all these 
factors are possible contributors to the 
development of symptoms. Clinicians must 
consider all possible sources of symptoms 
in their examination and plan appropriate 
treatment programmes which should in
clude addressing any postural contribution 
to the patients' problems. 
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Clinic I rea oning - a ba is for 
examination and treatment in the 
cranial region 

M. Jones and J. M. von Piekartz 

to thought 
processes associated 
with a clinician's examination and 
ment of a or Clinical reason-
ing is intentional, thinking 

to do them 
to 

it is not 

in a past, and 
clinicians were expected to acquire skilled 
clinical through course 
their education and clinical practice. The 

clinicians, 

skill of clinical reasoning was 
taught. today 
among some 

in numerous activities 
as thinking', 
formal 

or clinical 
this is not to say that we do 
well in circumstances or that we could 

provides a brief of 
clinical reasoning with particular 

to key c1in-
ability to 

introduction of 

a 
craniofacial pain is along with a 
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Figure 10.1 The clinical reasoning process from Barrows and Tamblyn, 1980) 

clinician should not 
whole common 
errors in clinical reasoning, importance 

limitations and 

is to ensure 

yet critical and 
this way 

likely to accept unsubstan-
theory or the popular view. 

skilled clinical reasoning combined 
lateral will 

management 
process expand 
their understanding pro-

Clinical reasoning can broadly be por
as a hypothetico-deductive 

patient 
hypotheses, 
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190 Craniofacial Dysfunction and Pain 

through further data collection. It is a 
cyclic process that commences with the 
initial information obtained about the 
patient (Figure 10./). For example, in a 
rehabilitation setting this may be a referral, 
case notes, observation of the patient in the 
waiting room, as well as opening introduc
tions and inquiries with the patient and/or 
family. This preliminary information will 
elicit a range of impressions or working 
interpretations. While typically not thought 
of as such, these can be considered hy
potheses in that clinicians' initial thoughts 
should guide their further inquiries, with 
clinical decisions being made on the weight 
of supporting and negating evidence. 

The thinking involved in this generation 
of hypotheses includes a combination of 
specific data interpretations or inductions 
(also called forward reasoning or pattern 
recognition) and the synthesis of mUltiple 
clues or deductions (also called backward 
reasoning). While diagnostic hypotheses 
are most easily recognized, other categories 
of hypotheses have also been proposed, 
including.4.5 

It dysfunction 
It pathobiological mechanisms 
It source of the symptoms (often equated 

with diagnosis) 
It contributing factors 
It prognosIs 
It management. 

Initial hypotheses tend to be quite broad, 
such as 'appears to be a back or hip 
problem', or 'the way he is coping with 
his stress and frustration suggests a poten
tial central pain mechanism with maladap
tive or dysfunctional coping strategies'. As 
further clarifying information is obtained, 
the clinician's evolving understanding of 
the patient's problem leads to a refinement 
of hypotheses considered. By the end of the 
patient interview the clinician should have 

acquired sufficient understanding of the 
patient and the patient's problem to be 
able to tailor the physical examination to 
test specifically those hypotheses which 
emerged from the interview. By taking time 
to search for clues of physical dysfunction 
and, equally importantly, how the patient's 
problems are affecting him personally, 
including his understanding of and feelings 
about his problem, the clinician can then 
interpret the physical findings in the broad
er context of how the patient's life has been 
affected by the problem, or his pain 
experience. This hypothesis-oriented ap
proach should then continue through the 
ongoing patient management, where the 
success or failure of different treatment 
strategies contribute to the clinician's evol
ving understanding of the patient's pro
blem. 

As illustrated by the box to the left in 
Figure 10.1, their cognition, metacognition 
and knowledge largely influence the overall 
success of clinicians' reasoning. In this 
context, cognition refers to purposeful 
thinking, which occurs at multiple levels. 
To start, the clinician must perceive a piece 
of information as being relevant, a point 
where novices often make their first mis
take in simply not recognizing key informa
tion. Next, each piece of information must 
be interpreted and then the collective clues 
acquired throughout the examination must 
be synthesized in the context of that 
patient's unique presentation. Hypotheses 
which emerge from this synthesis of in
formation must then be tested against 
further information collected through the 
patient interview, physical examination and 
ongoing management. 

While conceptually quite simple, thor
ough reasoning can be very difficult and is 
fraught with errors. Errors of reasoning can 
occur through any stage of the reasoning 
process, including errors of perception, 
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interpretation, inquiry, synthesis, goal set
ting, planning and self-monitoring.� The 
most common errors are an overemphasis 
on findings which support an existing 
hypothesis, misinterpreting non-contribu
tory information as confirming an existing 
hypothesis, ignoring findings which did not 
support a favoured hypothesis, and incor
rect interpretations related to inappropri
ately applied inductive and deductive 
logic.3,6-1O. Many clinicians, however, will 
be unaware of the thinking processes they 
use when examining and treating a patient, 
and hence errors may well go unnoticed. 

The most common error is an over focus 
on a favourite hypothesis. This of course is 
an inherent limitation of pattern recogni
tion - that is, when you try to put things 
into discrete boxes, the boxes themselves 
become the focus of your attention and it is 
difficult to see any patterns outside those 
boxes. Care is needed to avoid a preoccu
pation with one diagnosis, one structure or 
one system at the expense of the others, as 
this will be reflected in the management. 
That is, if all you have is a hammer, 
everything looks like a nail. 

Metacognition refers to clinicians' aware
ness of their own thinking, that is their 
ability to monitor or think about their 
thinking? This advanced thinking skill, 
characteristic of experts across all profes
sions, II enables clinicians to recognize the 
need for further clarifying information, 
carefully to scrutinize the reliability and 
validity of information obtained and, im
portantly, to recognize limitations in their 
own knowledge base and clinical skills. 12, 13 

Through metacognition, critical thinkers 
pay attention to the context in which their 
ideas and actions are generated and thereby 
develop an awareness of the assumptions 
under which they, and others, think and 
act.14 This reflective scepticism ensures that 
theories and protocols are not taken for 
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granted simply because they have existed 
unchanged for a period of time or have 
been presented by a source of authority. 

Knowledge is a third key factor influen
cing clinicians' reasoning. Errors of inter
pretation and synthesis may be related less 
to the clinician's limited amount of medical 
or clinical knowledge than one might think, 
and more to the clinician's inadequate 
organization of that knowledge limiting 
the ability to retrieve relevant knowledge 
already stored in memory. 15-17 The hypoth
esis categories proposed by JonesJ8 and 
expanded on by Gifford and ButlerS 

provide a useful framework for organizing 
knowledge in the neuro-orthopaedic area. 
These hypothesis categories, discussed in 
more detail in Chapter 8, require clinicians 
to recognize common patterns of dysfunc
tion, pain mechanisms, pathology, healing, 
contributing factors, and risk to manage
ment and prognosis. To hypothesize and 
reach decisions across this wide range of 
clinical concerns requires a good biomedi
cal knowledge base linked to its clinical 
significance, with attention to psychological 
(cognitive, affective and behavioural), so
cial, cultural, environmental and physical 
cues extracted from the patient's story and 
physical examination. 

In addition to the interrelated aspects of 
cognition, metacognition and knowledge 
organization, expert clinicians also appear 
to possess reasoning stra tegies (e.g. diag
nostic reasoning, narrative reasoning, inter
active reasoning, collaborative reasoning, 
predictive reasoning, and ethical reasoning) 
which they employ to assist their under
standing and management of patients and 
their problems. Reasoning strategies are 
lines of inquiry, styles of dialogue or a 
specific focus of thinking which clinicians 
adopt in particular clinical situations. The 
nature and use of these strategies or 
styles of reasoning have been previously 
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THERAPIST 

EVOLVING 
CONCEPT 

oltha PROBLEM 
(hypothesis modification) 

REASSESSMENT 

PATIENT 

Figure 10.2 Cooperative decision making between patient and therapist 

in the occupational therapy and 
19-20 and more recently 

has use 
physiotherapists.22 

Diagnostic reasoning is that 
aimed to reveal patient's dysfunction 

pam 
structures at pathophysiology and 
factors contributing to development 
and of dysfunction. 

is the most 
clinical 1 t IS 

strategies to establish 

patient and responsibility. 
Interactive reasoning occurs when dialo-

gue in the IS 

purposely to enhance or facilitate the 
process. 

putting a patient at 
ease, rapport, the 
confidence of a patient and directly finding 
out more about patient's context (work, 
family, systems) or may be conversa

encounter, 
provides an 

life of the 

case, 
means 

the context in which 
patient's problem(s) while a 
relationship of and trust which is 
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essential to 
patient 
bility, as is required. While 
clinicians with their patients, not 
everyone engages in interactive 

Narrative describes the use of 
or present 

clinician to the 
explaining/educating, 

building rapport. use of 
a 'story', or commonly an account a 
patient who had a similar 
frequently to make a point. 
life scenarios bring credibili ty to 
or explanation which they are 
support, can strategically 
by clinicians to strengthen their message. 

to 
making that 

and patient. 
patient's and not just 
about the problem are actively 
utilized. concept of 
soning is i llustrated in  Figure I 

mg 
IS, 

10. 1 portrayed the 

will also go 
regarding their 

arrive for their assessment with 
their own 
usually 

i deas about problem, 
on ei ther personal 

or the opinions family 
or other health professionals. 
encounter with c1in-

with simply 
providers information 

recipients of their 
understanding of problem 

goes unchanged or con-
by yet another Similarly, 

understanding the man-
opportunity to contribute to 
decisions, are less 

likely to accept responsibili ty part 
m recovery and their is at  
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collaborative 
making between 

promotes patients' evol-

with greater self efficacy 
creased likelihood of compliance. 

Predictive is that part 
clinician's thinking directed to 
patient 

view, examination 
management interventions. 

Ethical/pragmatic  to  
those less 
decisions 
economIC 
larly 
long to 
slow or 
ment of 

reached. 

made 
moral, polit ical and 

which 

as reasoning occurs c1in-
use advice, instruction 

for the purpose of promoting 
feelings 

clinical 

decisions 
on the thoroughness of their 

and the and attention 
given to their consci ous 
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'Pumping' 
constant/variable 
deep 

'Pressure' 
intermittent 
deep 

Figun; to.3 Body chart 

Patient case- initial su 
exami of a patient 
with long rm eran ial 
pain 

Interview 

Patient personal 
M arried 

education 
hobbies 
per week) and 
week). 

Section 1 

garding type 

patient 

chart, Figure 

toms) 

Physiotherapist: 
wha t, at  
problem? 

male. 
ful] 

activities, He some 
as he started nursing 

not complete 
soccer (plays 1 hour 

biking (rides 2 hours per 

interview re

area of symptoms 

(See body 

10.3 for area of symp-

can you tell me 
is your 

Patient: my mam 

momen t is a headache in this 
head 10.3). I feel a 
on my and a kind 

upper my nose. 
especially occurs when I'm very 

Which 

Ing III your 
nose, is your main problem? 
Patient: At this moment I 
ache is my problem. 
Physiotherapist: you 
your .. ���,��.,� 

at this 

three 
feel

In your 

my head-

Patient: my IS In 
my head. 
Physiotherapist: 
does it come 
Patient: Well, I 
but sometimes 
Ph ysiotherapisl: 

of beating. 
Is it constantly or 

a headache every 

your headache is I'fHnnIIPI'" 

Patient: 
frequent. 
Physiotherapist: the pain in your 
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what kind of pain is that? 
Patient: I t's a kind of It's just 
like a sunburn-pain, only not of my skin 
but within my 
Physiotherapist: you 

more inside your 
Palient: it's not the 
but what is 
Physiotherapist: Is 
area of your cheek 
does it 
Patient. this area, 

or 

Physiotherapist: and the over 
your nose, can you explain kind of 
you 
Patient: Well, it's not really a it's 
more a kind of feeling in my nose, 
Physiotherapist: OK, and is that pressure 

all time or does it come and go? 
Patient, pressure is constant but 

""""QC'''' when I over. 
So, when you move your 

head or body the pressure in-

Patient: especially when I write or 
work on computer. 
Physiotherapist: So, your beating headache 
is your main problem. The burning your 
cheek is your next concern and the pressure 
In your nose is the of the 
three? 
Patient: that's right. 
Physiotherapist: I'm 

your head 
patient 

Patient: just those areas men-
tioned. 
Physiotherapist: How about your 
upper back, shoulders and arms (also 
indicating each area on 

. No, areas are OK as well. 
Physiotherapist: And in your any 

Clinical 1 95 

problems 
Patient: Well, sometimes I suffer a dry 
throat is mainly caused by hot 

Question 1. What are your thoughts 

about the information? 

Orthodontist: At this stage I would be 
an occlusal, 

is also of a 

Dentist: Probably a right sinusitis. 
Physiotherapist: 

the qualities of his 
well. 
Neurologist: Atypical facial pain, could 
a 
House doctor, are a 
problems that need to be 
including 

number 
here 

prolapsed 
multiple 

impression is that he 
like way of 

his complaints. 

Question 2. What further informa

tion would you like at this stage? 

Orthodontist: I would want to assess 
pressure on nerves in the infraorbital 
region and ask patient to tilt his 
head forward and to find hints a 

problem. 
Dentist: I would like more information 

what appears to a classic 
pattern. 
Physiotherapist: I would like to know 
about relationship the 
symptoms and whether any of 
sympathetic nervous involvement 
are 
Neurologist: history. 
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House have the 
complaints? onset? Any 
visual complaints? Is the pain related to 
position or movement? 
Psychologist: I would like to know more 
personal data such as 

to 
and feelings about problems. 

Question 3. What sources do you 

think are implicated? 

Orthodontist: Muscle, nerves, sinus, 

SlOn, teeth. 
Dentist: Sinus frontalis, sinus maxillaris, 
and 
Physiotherapist: the quality 

the headache (pumping like a heart beat) 
me to consider the sympathetic 

more than spine. 
in cheek: nervous (e.g. 

spine. 

nerve). 
cranium, TMJ, 

Neurologist: Muscle, psychological, blood 

House 
Psychologist: He that his com-
plaints are being by certain stress 
situations such as very busy at work; 
other potential sources of stress in 
workplace and family system will also 
need to explored. 

which strives perfectionism, 
and as such influence his ability to -cope 

problem. He also 
headache with very busy at work, 

which may be an indication that stress is a 
contributing factor. 
Neurologist: 

dysfunctional self-love). 

House doctor: The cervical and 
perhaps the 
Psychologist: is an early indication 
that stress may be a contributing 

Question 5. What would you exam

ine and what are your thoughts 

about treatment at this moment? 

Orthodontist: Teeth, occlusion, 

TMJ, life situation. As treatment, at 

I would consider a to an 

Dentist: X-ray dental and nasal 
examination. Treatment considered at this 

Physiotherapist: All potential local somatic 

(e.g. TMJ, craniofacial local mus-

and structures 
function neurodynamics tri-

geminal nerve) will need to be a"",,,,,,,,,-,u 

well as any structures 
symptoms to area, such as the upper 
cervical spine. The occlusalidental exam
ination may require to an ortho
dontist or If stress proves to a 
relevant factor then he may also benefit 
from an examination with a 
With cervical 
need to be aware of 
especially during cervical movements such 
as flexion, extension and lateral flexion due 
to influence movements 
can have on cervical ganglia. With 
respect to treatment, it's really too soon to 
say. to be physical dysfunc-

craniofacial or struc-
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tures then manual may be helpful, 
but if stress turns out to a significant 
component then hands-off 
will need to be 
Neurologist: X-rays (anterior, 

considerations include 
tics and possibly a medication 
(i.e. antipsychotic action principally affect
ing psychomotor activity). 
House doctor. No from 

section. 
Psychologist: I would 

of any 
As for I'm not 

2 - Subjective examination/ 

patient interview regarding beha

viour patient's s ymptoms 

You said your 
come and go, do you 

on? 
Patient: Well, when 
when I am working 
my lOcreases. 
ing seems to particularly 

feeling. 
Physiotherapist: What about burning 
pain in your cheek and the pressure 
in your nose, do they occur then as 
Patient: it starts with my 
headache 

. . 
109 lo your 
Patient: Well, the 
but when I busy, it too. 
Physiotherapist: Does that mean the burn-

feeling is provoked by activ-
than your headache and 

different 
tions? 

Clinical reasoning 1 97 

Patient: 
headache 

totally Where the 
pressure in my nose fluctuate 

mental stress I with no 
or when I the 

in my cheek is always present and 
when I'm 

Physiotherapist: Are any more 
that provoke your symptoms? 
Patient: Well, not only with writing, the 

also I pick 
up the floor things like 
general you can say when I 
forward with my head headache 
pressure increase. 
PhYSiotherapist: How is it when you drive a 

Patient: Well, if I am not too I have 
no problems a car, but when I am 
getting the headache and nose 

symptoms? 
Patient: Yes. 
Physiotherapist: Are 
in your daily life that 
symptoms? 

the car provokes 

Patient: Yes, example playing sports 
soccer or In general when I 

my activities, all the pains increase 
with it. 
Physiotherapist: What you think it is 
about sport that your 
symptoms. 
Patient: I'm not sure . 

. Do you think it any-
with movements of your 

or arms or maybe Jarnng 
with 
Patient: I don't , it seems it has to 

with the overall effort playing. 
Although general movements my head 
do seem to headache and 
pressure, this is only 
of playing sport. 

some 20 
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Physiotherapist. What about other times 
when you 
your bike 

without impact 
would that 

as 

your symptoms? 
Patient: I don't know sure as I haven't 

my since 
activities 

that influence the burning pain your 
cheek? 
Patient: No, maybe slight of my 

but I'm not really sure this. 
Physiotherapist: Would you say the 
symptoms seem to each 
that is if one the other two follow 
within a few moments? 
Patient: Yes, always go 
only is that the my 
is always at a low level whereas my 
headache and the pressure 111 my nose 
sometimes 
Physiotherapist: Can you the 
pattern of your symptoms from when you 
go to bed, when you wake and 
how they 
Patient: Well, at to is 
difficult, especially had a busy 
day 1 usually have more pain 
than when I've a day. the 
morning when I get up I usually 
few complaints. It's typical that when 1 

my the symptoms 
crease as weIl. then I will try and 
reduce them by lying down. 
Physiotherapist: So lying down or 

Patient: In general, in morning I've got 
pain than in the afternoon. 

. So your pain a cumu-

right. 

Physiotherapist: If you rest during day 
then, would you have less than if you 
didn't the to 
Patienl: Yes. 
Physiotherapist: How 
tration and your 

your concen
have they 

Patient: I have problems with my 
concentration, when very 
busy at work hard for me to keep 

on what I do. And about my 
memory, I know I forget more than 
my 
Physiotherapist. Do you mean you can't 

past events (i.e. long-term mem
ory)? 
Patient: No, that 
sometimes when I'm talking I a bit 
confused and forget what I was saying. 
Physiotherapist: Have you any pro
blems with brushing your teeth or with 
biting and chewing? 
Patient. No I don't have any problems with 

you said your 
ease when you down, are 

there any other things you can do to ease 
any your 
Patient: No, not that 1 can think 
Physiotherapist: Have you ever 
squeezing your skull? Some people 
that their symptoms. 
Patient: I forgot about that. But when 
I have a headache and I squeeze my skull 

this (bilateral pressure with palms of 
both hands), the does 
Physiotherapist: How long 
squeeze for the to 

Patient: Well, hard to say how many 
minutes it takes. 1 just squeeze my skull 'til 
the pain is gone. 
Physiotherapist: how about your 
concentration? 
Patient: I don't know if 
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symptoms, are they 
your skull? 
Patient: Yes, everything the 

the pam m my cheek 
pressure in my nose as well. 

Physiotherapist: And you found 
is the only place where squeezing 
ease your symptoms? 
Patient: Well, when I put pressure on my 
nose this finger thumb on 
the part of the nose), it also 
decreases the nose pressure and headache 
somewhat, although not as much as 

r get on my skull. 

1. What are your thoughts 

about additional information 

regarding the behaviour of the 

patient's symptoms? 

Orthodontist: I need more information 
about the nose to this 
problem. 
Dentist: Sinus frontalis/sinus maxillaris 
problem. 

. Since all areas of pain are 
provoked by what the refers to as 

, this suggests 
mon central pain 

symptoms or possibly this stress 
occurs Il1 conjunction with poor posture 

somatic and neurogenic dysfunction. 
present a typical 'postural' 

pattern where his symptoms are in 
the the day and 

examination. 
Neurologist: With this new information 
would now consider a to an ear, 

Clinical 1 99 

nose and throat 
House doctor. Neurotic patient? I'm sur-
prised at detailed information 
patient provided. I don't see these 
of patients. 
Psychologist: No change to my prevIous 
thinking. 

Question 2. What further informa

tion would you like at this stage? 

Orthodontist: addition to my answer 
from the previous section, I like to 
have radiography of the sinus 
maxillaris from the 

Physiotherapist. Yes, 
already said about his pressure, 

next of appointments I will 
out more about general 

the effect problem has on it and 
in particular his understanding 
about all this. r would also to know the 

Neurologist: History of his symptoms and 
until now. 

doctor: History 
Psychologist: What does 
he have. how perceive his 

I mean his emotional appraisal 

Question 3. sources you 

think are implicated? 

Orthodontist: Muscles, 
occlusion (in sense of parafunctional 

such as clenching and effect on 
the symptoms). 
Dentist: fron talis, sinus maxillaris, 
and sinus ethomoidalis. 

,vv."""",-":,, pressure 
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problem: 

1\ um -
dura, blood 
upper cervical spine 

1\ peripheral neurogenic: trigeminal 

1\ 

nerve (maxillaris 

lamus is 
sphenoid 
cranial 
neurotransmitter 
and sympathetic nervous system) 

1\ 

to 
stress' high

having 

Question 4. What are your thoughts 

about prognosis so far? 

Orthodontist: I f  not an isolated sinus 
help could come splint 

and stress manage-
menL 

. The 
component is a 

negative prognostic indicator. 
skull and tissues, if involved, 
may require a time to 
Neurologist: Good prognosis. 
House . Not more 
formation. 
Psychologist: 1 would 

to comment on 

Question What do you 

think could be contributing to main

taining this man's problem? 

Orthodontist: In to my 

I would now also an 
problem. 

inflammation. Dentist: Chronic 
Ph}'siolherapist: Increased tone 

tential contributing 
cervical and craniofacial dysfunction. 

and other psychosocial may 
be contributing factors either via 

pain mechanisms or through their 
potential 
and 

thoughts. 
doctor: No change to prevIOus 

: No to previous 
thoughts that stress is the most likely 
contributing factor. 

Question 6. the information 

you now what you 

needs to examined and what are 

your thoughts on treatment at this 

Orthodontist.' 
thoughts. 

to 

Physiotherapist: structures have 
implicated assessment by this 

additional information. TMJ 
dysfunction is now likely 
since there are no 

although 
examined confirmation. The 

itself (Le. craniofacial and 
sinuses), local muscles, spine and 
neural (function neurody-
namics) must be with conse-
quent reassessment all symptoms. 
is now further support for potential cogni

dysfunction which highlights 
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in addition to any 
that may be used in  
overall pain management 
required where explanation, 
t ion and stress 
strongly. 
Neurologist: No change to 
thoughts regarding assessment or manage
ment. 
House doctor. Thoughts 
Psychologist: 

In screening questioning regarding 

general health 

that may alert 

need for caution 

formation was 

• 

tics, 300 mg 

lungs, any 
neurologi-

- no 

on 

vulsant  s t a n d a r d  
(anti-con

med i ca tion 
following 
paracetamol 
never required 
form 

a and 
pain as needed. Has 

blood thinners or any 

• Medical include X-ray 

• 

(no apparent disorder) and nasofron
tal scan (revealed 1.8 em cyst 

lobe). Bloodjrheu-
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Subjective 

interview regarding history of 

patient's symptoms 

Physiotherapist: 
these problems 
Patient: Well, 3 

surgery. 
Physiotherapist: 
Patient: I had an 
Physiotherapist: 
where it was? 
Patient: It was in 
right half of my 
Physiotherapist: 
the 

scan 
Patient: 
of2 by 3 cm 
of flui d. 

me when 

ago 

exactly 

part of the 

hav-

you decide to 

was diagnosis 
wi th the specialists? 

specialist put me on 
neurologist ordered a 

what the 

was a lot of 
half of my brain. 

what moment did these 
or did you suffer any 

time I had a headache 
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during my 
Physiotherapist: Was 
ache as you have 
Patient: it was a different headache. 

headache I then was on both 
of my just above my eyebrows, 

although when I went into the 
wasn't having any U"",lU<1'-"'O;' 

only a stuffy nose 
sinuses. Oh, I I 
mention I was some 

way did your 
character change? 
Patient: I became 
told everybody everything 
on my own and I help from 

When to help me 
wi th aggressively 
and violently. That is something I usually 
wouldn't and my 

to think there was something 
wrong my 
Physiotherapist: doctors 

they saw results CT scan? 
Patient: At they treated me with 
antibiotics by infusion. This didn't 

within 2 three more ab-
scesses developed on my brain. then 

to to take out the big 

Physiotherapist: Did they operate 
your skull or was it a surgery? 
Patient: had to go through my skull. 
Physiotherapist: me where 

how? 
Patient: Yes, drilled four holes in my 
skull . . , here . .  
here in a square this 
10.3). they sawed from hole to 
hole they took this piece of my skull out 

went into my brain to the big 
out. When they 

they put of skull 
my skin 

Physiotherapist: on 
your nose as well, caused 
Patient: That scar is from an on 
my nose, a septum correction. 
Physiotherapist: Was that at the same 
time as 
Patient: they did them both 
Physiotherapist: Wow, did a Jot. 
Pat ient. Yes, they sure did. 

OK, and did they 
You had surgery in this region as 

(indicates medial, cranial side of the 
orbit)? 

my nose too. 
Physiotherapist: How was it with you 
the When these symptoms 
start? 
Patient: About a the 

after the operation? you also say which 
of following three started Was it 
your headache, pressure 111 your nose or 

burning 111 your 
Palien!: there was headache, 
after that came the burning pain In my 

but I 'm not sure the 111 

my nose started. 
Physiotherapist: Now your complaints have 

present about two and a 
months. tell if there is any viH"'''F,''' 

in the your symptoms? 
Patient: Well, the fluctuates a bit 

day with my work but 
to week it is staying the same. 

Physiotherapist: it's not worse? 
Patient: No. 

How 
your you mentioned, 
improved at all? 

. Well, my wife and say I 'm 
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not as but I still agitated very 
easily and my wife thinks my personality is 
different before all 
Physiotherapist. your colds and sinu-

are they than before? 
Palient: before my surgery 
suffered a cold it would at 2 
weeks to go, now severe 

in just a couple 

history 

Other the chronic sinusitis problem 
history spinal, TMJ or 

problems. 

(e.g. 
congenital disorders, 

trauma, mouth breather, thumb 
reveals no relevant 

Questions 1. What are your 

thoughts about new 

information regarding the history 

of the patient's problem? 

if there 
is even a a splint 
could help to the burning in 
the of the right zygomatic bone and 

overall stress management. 
Dentist: frontal and 
operative 
Physiotherapist: 
isms become 

and pain mechan-
with addi-

the onset of 
problems (i.e. 

sort headache 
appear to 

commenced as a combination a chronic 
a central 

itself. 
the 
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associated with the stress and 
frustration he now reports are also likely to 
be to symptoms. 

headaches, 
nasal pressure, burning and 
continued character changes) appear to be 
an of nociceptive 
and involvement secondary to 
the cranial and sinus-nasal surgery 
swelling-ind hypomobility, 

tension/poor control and possible 
dysfunction. 

Neurologist: Diagnosis changed to cerebral 
disorder, a lobus frontalis pathol
ogy. 
House doctor: Strange that pressure in his 

relieves the complaints. he have a 

as he 

them. I would want 
to further, 
the circumstances manifest, reac-
tions of wife and work colleagues 

he is presently with these 

Question 2. What further informa

tion would you like at this 

Orthodontist: my field 
such as past patient's 
occlusion and need a 

physical examination the 
occlusion and teeth including functional 
analysis of occlusion, inspection of 
teeth and of 

Dentist: I would now want to conduct a 
assessment. 

Physiotherapist: about mor-
phological cranIUm 
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intracranial 
dura 

such as blood 
brain. I would 

further information 
his burning 

I will 

ments but a 
appropriate. 

like 

Neurologist: I would like to know more 
the examination 

House doctor: I would like to know more 
neurosurgeon's assessment. 

(assimila
his 

b e ha v i o u r .  E m o t i o n a l  
strength what stronger as-

of himself (relevant skill, 
can bring forward? Also, lifespan areas: 
are there marital problems? More informa-

is needed about the aforementioned 
stress at he something? 
Motivation and resistance: what are his 
motivating I n  what way can his 

(to better situation) 
improved what can 
identified? What about his ability to set 
realistic goals? 

Question 3. What sources do you 

think are implicated? 

Orthodontist: Predominantly 111 

origin but muscles, occlusal and dental 
could the problem. 

pressure 
the burning pain in 

maxillaris region implicate involvement of 
the ethomoidalis, 
maxillaris bone). 
Physiotherapist: addition to previous 
thoughts this information particu-
larly implicates intracranial 

dura), craniofacial 
nervous system dysfunction 

nervous system 
Neurologist: 

trigeminal 
phenomenon of 

bulb within the the 
forebrain as 

sonality changes. 
by per-

House doctor: Neurogenic. 
but also 

cia!. 

Question 4. What are your thoughts 

on prognosis now? 

all symp-
toms to may well 

problems. Physiotherapy 
could help and 

of onset of 
complaints after the surgery. 

Physiotherapist: The long history of mor
the personality 

are both prognostic in-
dicators although the hint improvement 
in character is encouraging. 
now need to be m 

findings. 
Neurologist: Good. Personality are 
somewhat after 
House doctor: presence of 
post-operative 
indicator prognosIs. 

. While he needs 
chosocial assessmen t to 
emotional strength and weakness, at this 

I would still say the IS 

5. your thoughts 

regarding factors contributing to 

maintaining this man's problem 

changed at this c.,.".r<<:./ 

Orthodontist: An muscular bal
ance may be a this 
appears to need pain in his life. would 
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central are likely 
to be contributing to maintaining 
Dentist: infection the 
stress. 

. Personality 
dysfunction as well 

pre-
viously, 
Neurologist: mental so far. 
House doctor: Post-encephalitis pattern, 

like to know what neurosurgeon 

Psychologist: He appears to received 
explanation of his 
may 

stress, Of course, it 
his in personality mem-

ory, an appropriate explanation was pro
vided which he has not recalled. 

Question What would you exam

ine and what are your thoughts now 

regarding management? 

Orthodontist: Muscles, occlusion, 
Dentisl. to specialist, 

and physiotherapist. I would 
ful that he would get a of pain 

manual 
Physiotherapist: on assessment and 
management: movement assess
ment and treatment as indicated of the 
cranium nasofrontal nervous 
system assessment and treatment via tri

nerve neurodynamic testingjmobi

nermc.ally on 
psychologist or 

hands off assessment 
further of 

with as 
Neurologist: Examinations that should 
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an MRL 
include anti-swelling 

wi 
psychologist return to neurosurgeon. 
Psychologist: Psychosocial assessment (e.g. 
his strength 

After the whole subjective examina

tion 

Question 1. What are your thoughts 

about how the patient's has 

b y  his problem? 

Orthodontist: he has developed his 
physical problems as part a special 

mechanism for his frustration. 
Hopefully now surgery, with 

education management, 
will be able to reach a new turning point 

a better understanding of problems 
more healthy 

Dentist: Patient chronic during 
effort and is obstructed by his short-term 
memory and his symptoms. 
Physiotherapist: My are that 

personali ty V"'�"!"V� 

disturbance affect more than facial 
is probably still an ongoing 

with 
nociceptive and peripheral 
put. More information 
tance and social 
next 
Neurologist: Not has made 

since surgery. I f  his 
are still after a 

psychological consult would advised, 
House doctor: Patient seems strong yet 

by problem. My question 
is it really him? 
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Psychologist: 
want to know In 

patient's life 
how 

For 

Categorizing the stress What 
factors increase the complaints and 
what stress factors pro-
blems) play an in life? 
How does he cope with stress 
and problems. 

2 The meaning/impact 

3 

What are his 

rituals or 
involved? What about 
secondary gain from 

4 (Self)-management of complaints. 
Does he feel responsible 
beha viour? What skills 
to cope effectively with 
and what skills does he 
lacking? 

What are your thoughts 

how the patient 

problem and how 

....... '111..1 with the problem? this 

influence your thoughts regarding 

mechanisms, which may 

Orthodontist: Patient is developing 
by himself and appears 

to receive help. In my 
very well, open and 

While this patient's cra
are likely to have both 
peripheral neurogenic 
psychological changes 

have contributed to his 
There may already be a 

maintained pain, or at 

least his present a risk of 
shifting into a central 

considerably more 

tion or 
contributing to his 
House doctor: 
coping well at all 

seems pre-occu
physical dysfunc

which may be 

be 

Psychologist: 
tion etc. about 
important role that 
behaviour. 

dissatisfac
surgery plays an 

influence his pain 

Summary of key findings from 
physiotherapy phys examina
tion 

Due to limitations in space, only 
of the physical examination are 

Other examinations not 
presumed 

Symptoms 
physical examination 
(H) at an intensity of 4/ 10, 
pressure (N) at an intensity 
his burning cheek pain (B) with an intensity 
of 1/10 . 
Inspection: Slight lateral head 
on neck to the right. was 

corrected and produced no change to 
any of his symptoms. 

Assessment of 

nose 
same 

typing position with 
in relative flexion 

at his hands), bilateral pressure to 
simulating the squeezing that 

his symptoms and 
decrease in the headache and 
Both symptoms return to 

on release of the pressure. 
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contrast, when this functional posItIOn is 
maintained various of the 
position are systematically altered (e.g. 
positional to head on neck, neck 
on thorax, thoracic flexion/extension, 

flexion/extension, arms, 
clenching teeth), there is no change to 

any symptoms. 

Neurological examination n-
duction tests} 

,. motor neuron tests. No ,., [}I lfIl-

ent disorder. 
,. Cranial nerve tests. No apparent dis-

,. 

Cervical physiolog 
movements 

Flexion 
,. Full flexion - normal range of move

ment with pulling sensation and upper 
to mid-cervical pain, right greater than 

l1li cervical flexion normal range 
of movement with sharp local upper 

than 
had felt before) 

,. Full extension - normal range of 

,. 

Lateral flexion 

free 
extension - normal 

sharp local 

l1li Full lateral flexion and 

tom 
Rotation 

range of movement and 

,. Normal range of movement and symp
tom free. 

Clinical II'!"., UI.," IU 207 

Soft tissue assessment 

Standing and simulated work/ typing 
,. Apparent shortening or increased tone 

of scapular elevators, glenohumeral 
internal rotators, protractors, 
upper extensors and 
ular elevators 

,. Apparent increased length of scapular 
UvlJ",,",""Jh' and glenohum-
eral external rotators and upper 
cal 

Supine and prone 
,. to 

and 
cervical extensors and 

Passive physiological interver
tebral movements (cervical 

ne) 

Occiput/Cl 
,. Extension bilaterally 
,. stiff bila terally 
,. Lateral flexion 

left 
,. Rotation right 

to 

accessory intervertebral 
movements (cervical spine) 

Unilateral postero-anterior movement over 
the right zygapophyseal !oint 

,. with pam as 
reproduced with upper 
ments) 

postero-anterior movement over 
right zygapophyseal jOint 

,. with local 
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Neurodynamics: (J Jmeans nor
mal range and symptom free) 

Right upper limb tension lest 1 
• abduction plus 

JJ, 
JJ, 

humeral lateral rotationJ J, plus 
bow extension - 20° with 
pulling through whole arm 

an in headache 
pressure to 6/ I O. of 

• Full cervical flexion 
pulling 

with a 

IS 

upper 
burning 

cheek. Depression 
mandible and 

lateral added to 
position elicit an In 

symptoms (headache increased to 4/ 
10, nose to 10 and 
In 10) with a 50% 
reduction in depression and lateral 
excursion movements compared to the 
same movemen ts in 
When sensitizing movements 
right arm are added to the 
neurodynamic the 
shoulder girdle depression and gleno
humeral abduction further increase all 
symptoms 

test 
• Full flexion full range with a 

pulling sensation and upper to mid-
pain, than 

When knee extension is to 
this position, the extension is restl'icted 
20° and the movement an 
additional pulling in the 
right mandibular region, which is 

with release 

is 
with this movement there is only the 
cervical pulling/pain and a pulling felt 
in the posterior 

Passive accessory cranial 
movements 

Occipital-Jrontal compression 
• and pressure 

Lejt occiput-sphenoidjunction 
• Transverse movement to the of 

the sphenoid stiff compared to same 
with 

right around a sagittal 
normal movement with 

nasal pressure 
around a sagittal 

axis - normal movement with increase 
in headache and 

Right 
• All movements normal range and no 

on symptoms 
suture movements 

.. Normal mobility and no 
symptoms with any movements 

Nasofrontal suture junction 
.. 

.. 

sensation 

to 

mobi-

.. Postero-an terior pressure normal 
mobility with increase in headache 
and nasal pressure but no to 
burning 
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Palate 
• 

increase in nasal pressure 
Increase 10) burning 

.. Longitudinal cranially of hard 
cephalad/cranial on the 

normal mobility with 
crease in headache nasal pressure 

• Longitudinal directed of hard 
palate cephalad/cranial on 

normal mobility with 111 

headache and 
1I1crease 

sensation. 

Maxillofacial assessment 

Temporomandibular joint mobility 

.. Normal of movement in all 
directions longitudinal directed 

slight restriction on the right 
producing a pulling 
right mandibular region. When 

longitudinal was maintained and 
cervical was the man-
dibular area pulling into the 
area in which the patient 

the burning pain 
Palpation 

• Tender in area of medial 
pterygoid, masseter and suprahyoid 
muscles 

• No 
marked 
ent 

paltern 

occlusal dysfunction 
from appar-

.. Mouth breather hyperactivity of 
suprahyoids, sternocleido-
mastoid and upper cervical extensors. 
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Reassessment following physical examination, 
• Headache intensity 10, nasal pres-

sure 10, burning 4/ I ° 
• Inhalation improved with increased 

nostril 
.. flexion and extension 

local pain but 

.. Neurodynamics: ULL T 1 -
bow now only limited 10° 
with same through arm, 
but headache only 10 

.. Mandibular neurodynamic test 
restricted 

',",U'UU'_"" now 1 0, nasal pressure 
10 and burning only 10. 

First treatment: 

occiput-sphenoid junction 
• Transverse mobilization 

of the sphenoid for 2 
at a 
symptoms. 

• Symptoms 
Technique 
and 5 minutes. 

IV-

• All symptoms to 1/10 

IV) 

• Upper cervical and extension 

• UL TT I unchanged 
• Mandibular neurodynamic test left 

excursion range improved with 

• 

put-sphenoid junction 
only sligh t increase to llC;,:l.U,;L\.<lll:; 

Support for a nociceptive 
component to the symptoms with 
dysfunction apparent 111 cranial 
mobility, upper cervical upper 
rant muscle tone and upper quadrant 
neurodynamics. Ongoing assessment will 

and 

to explore the 
(i.e. his 
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problems are having on his his 
awareness posture, movement patterns, 
muscle tone and breathing and his 
overall muscle control including his lower 

initial of 
toms the examination 
and further improvement following cranial 
mobilization is suggests 

treatment to this area 
tried, with systematic of treat-
ment to the key 
was given a clear 
clinician's including how his 
stress and frustration could be contributing 
to his symptoms. incorporation 
self-management is considered essential for 

patient. 

Further management 

There was discussion 
the patient's problems 

on life his 
problems. were 
these discussions, including: his 
having a tumour in head; his frustra-
tions the health profession 
his frustrations with his 

consultation with a 
ogist); medications what were 
for; the physical dysfunction found in the 
physiotherapy the pur

the 
the concept 
importance 

the 
aimed at understanding 
patient's 

were 
fully this 

Ongoing the 
systematic treatment 
cranial facial mobilization, upper 

mobilization, nervous 
mobilization and postural 
education. were used to evalu-
ate and improve any 
dysfunction in the respective tissues. 
most 

with 
sphenoid 
mandibular 

improvements were 
techniques to improve 

palate mobility and 
and neurodynamic 

mobility and sensitivity. 

Progress 

This received a total of six treat
ments over a period of I month. The 
headache had about 
the 

therapy, simple 
ques and self-mobilization. The headaches 
improved further cranial nervous 
tissue mobilization were added, 

cantly 
now only present once or twice a 
week when he was very busy at 
work. While there was slight 
improvement in character changes over 

time, was stlll aware of 
becoming continued memory pro-
blems and difficulty stress at 
work. He had initially been reluctant to 
seek any additional with these 

the improvement 
with physiotherapy appeared to 

encourage him and at last appointment 
agreed to a referral to a 
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Analysis of clinicians' reasoning 

It is important to appreciate that the 
clinicians in this activity were shown a 
videotape of the patient examination con
ducted by a physiotherapist and then asked 
to answer the specific questions. This meant 
that clinicians were not allowed to follow 
the line of questioning they may have 
preferred to take and could not necessarily 
get answers to questions they would have 
asked, although they were given the op
portunity to nominate additional informa
tion they would like to have. 

This exercise highlights the importance of 
skilled clinical reasoning with thorough 
hypothesis generation and testing, care to 
avoid premature conclusions, metacogni
tive awareness of your own reasoning and 
limitations, and better multidisciplinary 
collaboration. 

The first impression one gets in reading 
through this case study is the obvious 
difference in hypotheses considered by the 
respective clinicians. This should not be 
surprising, as research to date has repeat
edly shown that the quality of our hypoth
esis generation is closely related to our 
organization of knowledge.17,23-32 Each 
profession has its own unique knowledge 
base which, unfortunately, is sometimes so 
esoteric and poorly understood by the 
other professions that collaboration across 
professions is lacking and patients all too 
often suffer the consequences of mixed and 
confusing information. Nevertheless, by 
looking at this problem from their own 
perspectives these clinicians frequently 
made the classic error of reasoning
focusing only on their favourite hypoth
eses. This is a reasoning error which even 
experts have been shown to make,3,6,IO with 
the risk being that hypotheses not men
tioned may then not be tested for in 
subsequent inquiries or treatments. For 
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example, while all clinicians considered 
from one to four different possible sources 
for the patient's headache, none clearly 
attempted to discriminate between the 
common types of headache, such as ten
sion, migraine with aura, migraine without 
aura, cluster, headache associated with 
craniomandibular dysfunction, dural, neu
rogenic, chronic paroxysmal hemicrania, 
hemicrania continua and cervical,33,34 de
spite being given the opportunity to nomi
nate further information they would like to 
have. 

An intracranial source was never even 
considered until the patient reported the 
history of his brain abscess, and subjective 
differentiating features such as the tempor
al pattern, presence of side shift and 
premonitory symptoms were never re
quested. When the breadth of hypothesis 
generation is limited and inquiries are not 
used to try to discriminate among the 
different possibilities, the risk of incorrect 
diagnosis and management increases. In 
some cases this error of reasoning is likely 
related to the clinician's insufficient orga
nization of knowledge, where for others, 
well familiar with the common patterns of 
headache, it is more an error of incomplete 
hypothesis generation and lack of thor
oughness. 

Despite this general lack of thoroughness, 
most clinicians did demonstrate their use of 
hypothesis testing in their reasoning 
through their requests for further clarifying 
information. It would have been even more 
interesting had the clinicians been re
quested to justify their hypotheses. This 
can be a useful reflective exercise to reveal 
your own biases, as clinicians will com
monly only identify the supporting evi
dence without consideration to any 
negating evidence or those features which 
may not fit with their favourite hypothesis. 
For example, in response to the third 

Copyrighted Material



212 Craniofacial Dysfunction and Pain 

following section 2 

physiotherapist rightly highlights 
of 'mechanical' 

the 

identify 

s ituation it i s  
up what appears to be 

such as the 
forward bending or 

movements and relief with squeezing of 
skull, what may be seen as 
clearly factors, inel uding 
effect of mental pressure 

By directing attention to 
and negating 

themsel ves to 
overlapping 

of patterns 
recognized. 

which i s  useful 
of missing key 

tion, is to screen for common problems or 
associated symptoms and typical aggravat
ing and While each nrf"""'O_ 

sion will 
related to 
able to 

depression, 
activity avoidance, 

responses such 
work requirements and 

On several occasions through this case 
study, judgements were made which seemed 
premature. 
icians appeared 
relevance of 

as 'congenital , 'neurotic 
patient' or statements patient 
'needs pain in life' can risky if these 
statements are as conclusions as 
opposed to hypotheses. knowl-

in a particular area psychology) 
can lead to or even conclusions 

mformation. 

to this limitation is 
to have good metacognitive skills . In this 
case, metacognition of what you know and 

you do not know i s  It will 
you to avoid 

founded conclusions and 

they identified the need 
professional, and 

ician openly acknowledged not 

was 

of patients. 
you would expect from an initial 

examination, 
the dominant reasoning 

the physiotherapist's 
and also evident in the 

IS m due to the nature 
posed to the clinicians, 

oriented 
factors, but is 

diagnostic emphasis 
in general.36 Interactive 

which can range from apparent 
to build rapport to 

the effect the 
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is having on the patient's l ife, including the 
patient's understanding and feelings about 
the problem, would have been more appar
ent through the subsequent management as 
evidenced by the physiotherapist's report 
regarding ongoing discussions of this nat
ure. Nevertheless, the clinicians' responses 
to the final two questions regarding the 
effect on the patient's life and his feelings 
and ability to cope clearly illustrate they 
were thinking along these lines. 

Similarly, narrative reasoning and teach
ing as reasoning could be expected to be 
used more during treatment sessions where 
for example, education was clearly a key 
component of the physiotherapist's man
agement. 

Collaborative reasoning, or shared deci
sion making between clinician and patient, 
is essential to engender patient responsi
bility in rehabilitation. Had the phy
siotherapist pushed the patient into a 
psychological consult before he was ready, 
the likely benefit would have been dimin
ished. Rather, by discussing this issue with 
the patient but waiting until the patient 
could see for himself the potential benefits, 
a shared decision was reached, increasing 
the likelihood of success. 

This particular case was especially useful 
in that it highlights the value of a multi
disciplinary approach which patients with 
ongoing pain states often need. The reason
ing of any of these clinicians on their own 
would clearly not be as complete as their 
collective thoughts. Similarly, the mixed 
messages a patient would receive had they 
visited each clinician separately highlights 
the importance of adopting a common 
language for explaining pain to patients. 
Clinicians must continually strive to im
prove their organization of knowledge to at 
least be aware of clinical patterns recog
nized by their colleagues in other health 
professions. This in turn will promote 
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greater health-care collaboration between 
patient and the respective health providers. 

This case also nicely demonstrates the 
importance of being alert to yellow flags in 
the clinical presentation, which should 
warn the clinician of the patient's risk of 
long-term disability and work loss. This 
requires a basic understanding of pain 
science, including the clinical patterns of 
not only common musculoskeletal syn
dromes, but also of pain mechanisms and 
strategies for altering management accord
ing to the balance of those mechanisms. A 
predominantly mechanical, nociceptive dis
order such as dysfunction of the cranio
facial tissues, upper cervical spine, TMJ, or 
teeth will respond to appropriate mechan
ical corrective measures. On the other 
hand, when an element of central pain is 
present or if  it becomes dominant, then 
such traditional hands-on treatment is not 
only ineffective but may well contribute to 
the maintenance of the patient's pain. In 
this case study there was clearly a compo
nent of nociceptive dysfunction which was 
helped by manual treatments. However, the 
patient also appeared to have a component 
of central cognitive/affective dysfunction 
which, despite the improvement in the 
physical dysfunction, was still present and 
may well be contributing to the residual 
headaches as well as the continued affective 
and behavioural changes. Education and 
self-management were instigated from the 
start with this patient, which are essential 
for him to understand and accept respon
sibility for his recovery. This, combined 
with thorough reasoning, including atten
tion to those aspects of his problem which 
had not changed sufficiently and a meta
cognitive awareness of his own limitations 
in addressing cognitive/affective dysfunc
tion, led the physiotherapist eventually to 
succeed in encouraging this patient to seek 
further help. 
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this case study illustra tes need 
for all clinicians to prepared to recognize 

challenge assump
occasional ly to reformu-

late ou r of how we 
a and open discussion or 

reasoning, as attempted this 
case study, is one way of p rompting 
ourselves to alternative views. 
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Pain management in patients with 
chronic craniofacial pain 

F. A. M. Winter 

Introduction 

In cases of craniocervical and craniofacial 
pain one is usually talking about a range of 
pain complaints. The use of the muscles 
involved in chewing and of the mandibular 
joint may be painful and lead to limited 
movement. Besides this there are also more 
general complaints about pain such as 
headache, facial pain, neck and shoulder 
pain and stiffness. Also, specific complaints 
are sometimes mentioned such as grinding 
or clenching of the teeth (bruxism), clicking 
or popping noises, buzzing in the ears, 
earache, painful nose, eyes, mouth, throat 
and problems with balance. 

Pain complaints form a complex pro
blem, where physical and psychosocial 
factors eventually affect each other. It is 
desirable to distinguish the different aspects 
which affect the complaints, so that they 
can be given consideration in an integrated 
treatment (see also Chapter 8). A case 
history of a whiplash patient may clarify 
the complexity of the problem. 

Both the way the psychosocial discipline 
is introduced and the way, in which the 
psychologist goes to work determine the 
good outcome of an integrated treatment. 

A patient has serious neck and facial pain 
I and memory and concentration problems 

after a whiplash incident. She can no 
longer adequately perform her tasks and 
needs help. This change is frustrating for 
her and her family and the necessary I 
adjustments to the new situation are not 
being made. 
She can only ask for help with difficulty, 
but does expect that the family will sense 
her needs and help. This does not happen 
and the patient becomes rebellious and 
depressive. She does not understand how 
her family can ignore her like this, when 
she has always been available for every
one. However, the family responds that the 
only possible help can be from a psychia
trist. The patient feels this is wrong: she 
has no complaints as a result of psychiatric 
problems, the complaints are the result of a 
car accident. which besides physical com
plaints has also caused psychological 
problems. 
After consu Itation with a dentist he refers 
her to a clinic specializing in temporoman
dibular dysfunction (TMO). It is apparent 
that a big change to her jaw has occurred. 
For the first time she feels she is being 
taken seriously. Additionally, she is pre
scribed earplugs, with which she can cut 
out much 'noise' (undesirable sounds from 
the surroundings) and thus is able to 
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follow conversations better. Thanks also to 
discussions with a psychologist she is 
more able to accept her complaints, com
municates adequately and paces her activ
ities better. 
An integrated therapy, where the physical 
and the psychosocial aspects of the pro
blem are dealt with adequately, appears 
able to break through the impasse she had 
reached. 

Introduction of the psycho
social discipline 

The patient presents with a physical pro
blem. It is only from the perspective of this 
primary premise and subject to this pre
mise, that a psychologist can be engaged. A 
referral is doomed to failure if the conclu
sion is drawn that the complaints are 
psychological in origin, and that for this 
reason a referral to either a psychologist or 
psychiatrist is necessary. It is possible to 
motivate most patients towards psycholo
gical help so long as this discipline is 
introduced in an acceptable manner. 

A medical specialist can explain that the 
pain cannot solely be ascribed to a clearly 
physical factor, but that a dysfunction 
has probably developed whereby different 
factors maintain and exacerbate the com
plaint. For a long time it has been supposed 
that a nociceptive stimulus is the only cause 
for primary hyperalgesia after damage or 
infection. It has taken many studies and 
much research to show that changes 
resulting from damage at molecular, bio
chemical and physiological levels lead to 
functional changes in the nervous system. I 

These changes generate secondary hyper
algesia, even when nociception (actual or 
threatening tissue damage) is no longer a 
consideration. 

What is needed, then, is pain medication, 

physiotherapy, stress management and 
relaxation exercises to break the pain cycle. 
Correctly introduced, the psychologist can 
legitimately look at the psychosocial situa
tion and the stress factors which play a role 
in it. 

A cognitive-behavioural 
approach 

Cognitions, emotions and behaviours and 
their mutual feedback systems all exercise 
their influence on stimulus sensitivity in 
general and on pain in particular. 

Minimization (reduction in sensitivity to 
stimuli) or intensification (increase in sti
mulus sensitivity) is not dependent on the 
duration and intensity of the stimuli alone. 
Among others, the following affect long
term craniofacial pain: 

• The constitution of the person. Does 
he feel rested, relaxed and in a fit 
condition, or tired, tense and wea
kened? 

• The situation. Does it involve isola
tion, loss of purpose and depression or 
is the person in a cheerful frame of 
mind? 

• Cognition, the way the person inter
prets the situation. Does he think, 
'Where will this lead? I'm becoming an 
invalid. I'm a burden to my family. 1 
am powerless, the doctor has to help 
me' or, '1 can cope with this, 1 can 
improve my situation'. 

• Behaviour. Silence, sighing, complain
ing, denial, avoidance, restlessness, 
medical shopping around, versus mak
ing needs known, taking purposeful 
action, alternate relaxation and effort. 

There is a connection between the type of 
stimulus and the degree of arousal. A 
stimulus causes more arousal when it is 
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unexpected, new and with emotional con
tent.2 Chronic pain often changes in 
intensity in a manner that is unpredictable 
for the patient (unexpected), is therefore 
experienced differen tiy each time (new) 
and, seeing the feelings and the limitations 
caused by the pain, is very emotionally 
charged. Chronic pain, therefore, causes 
heightened arousal. Chronic pain is also 
often associated with anxiety, which causes 
nervous tension (arousal), leading to a 
heightened stimulus sensitivity (intensifica
tion, Figure 11.1). 

Arntz and Peters3 researched the connec
tion between anxiety-generated arousal and 
pain in the laboratory. They found no 
connection between anxiety and pain. This 
may be for two reasons: 

The connection between arousal and 
stimulus sensitivity is not a straight
line relationship. Only where there is a 
'normal' level of arousal is there a 
straight-line relationship between the 
strength of the stimulus and aware
ness. High and also low arousal lessen 
the stimulus sensitivity. Low arousal is 
a situation of safety and trust, where 
one is less alert and thus observes and 
feels less. High arousal is a situation 
where intense fight/flight reactions are 
expected. Here one is so focused on 
survival rather than observation that 
the stimulus sensitivity is clearly re
duced. 

2 Besides arousal, attention especially 
influences stimulus sensitivity.4 The 
gate theory is based on the principle 
that the various stimuli jostle for 
priority and so cannot be recognized 
equally well. 

High arousal with attention to personal 
feelings increases the stimulus sensitivity, 
high arousal and attention focused out
wards (onto situations or the environment) 

lowers the stimulus sensitivity.5 

Optimal arousal is necessary for learning 
and for therapy. Too low or too high 
arousal interrupts the learning process. Too 
low arousal means too little information 
will be absorbed due to a shortage of 
attention and thus a limited learning effect. 
Too high arousal with a lot of stress can 
even lead to complete amnesia, as the 
experience is overwhelming and traumatic. 
Cognitive-behavioural therapy thus serves 
to lower the arousal and at the same time 
ensures that attention is focused on ele
ments of self and others which are stimu
lating and satisfying to the patient, and on 
tasks and challenges. Lowering of arousal 
takes place through relaxation exercises, 
good communication and the confidence 
that the patient receives in his own possi
bilities, enabling him to exert influence on 
the situation. 

A whiplash patient feels useless and 
worthless. She becomes increasingly irri
table and emotional. She avoids social 
contacts outside the family due to anxiety 
that others will consider her stupid. She 
notices that her isolation makes her lonely. 
Thanks to the therapy she is better able to 
relax and she gets more rest. She notices 
that this enables her to concentrate better 
and that the greater inner peace further 
increases her concentration and her ability 
to listen. She absorbs information offered 
better and her memory improves; Her self
confidence improves as a result. 
She was very scared of being seen as a 
complainer, or as being weak. She learns 
to discuss her limitations in a balanced 
manner and she discovers support and 
understanding in place of the feared rejec
tion. She breaks through her isolation. 
There are more distracting activities in her 
life and she functions better in her family 
as a result. 

Whenever a pain patient concentrates 
exclusively on the pain, the pain is not only 
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Stimuli 
- minimization Situation 
- intensification 

Behaviour 

Figure 11.1 Minimization and intensification. Possible predisposing factors for long-term 
craniofacial pain 

perceived in all its intensity, but is made 
even worse. Pain is worsened both by 
focusing attention on the pain, and by the 
quality of the attention. The pain is 
increased especially if the attention given 
to it is coloured by negative emotions, by 
feelings of anxiety, rebellion, depression 
and anger. Pain is reduced by positive 
emotions, by humour, acceptance, feelings 
of competence and confidence. The cogni
tive-behavioural approach attempts, 
through changing cognition and behaviour, 
to change the attention and emotions 
around the pain so that the pain cycle 
pain -) anxiety and attention to the 
pain -) more pain - can be broken. 

Characteristics of the 
cog n itive- behaviou ra I 
approach 

With chronic pain and orofacial complaints 
cognitive-behavioural treatment has a 
number of advantages. It is an approach 
that focuses directly on the complaint, 
generally does not last too long and is 
reasonably straightforward to evaluate. 
This approach has a number of specific 

characteristics, such as: 

• a clear goal 
• attention to registration and measure

ment 
• self-assessment 
• involvement of the patient's partner in 

the therapy 
• a tten tion to instructions, homework 

assignments and the learning of skills 
(relaxation techniques, social skills, 
assertiveness, etc.) 

• attention to 'healthy' behaviour. 

Clear goal 

The patient believes that he has a serious 
physical sickness/ailment or aberration/ 
disorder. He thinks that he will only be 
able to restart his normal way of life when 
the cause of the pain has been found and 
removed. The patient has the same goal as 
the clinician: to cure the ailment that causes 
the complaint. 

It is important that the patient also has a 
personal goal- to function as well as 
possible, despite the ailment - in addition 
to the clinician's goal - to cure the ailment 
by finding the cause (diagnosis) and then its 
removal (prescription). 
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Table 11,1 A pain activity diary 
Timetable: General base level 

and Pain 

Day scheme: what I did 

Time Sit St!w 

Day scheme - Example: lying down, sitting and standing 
8.00 

or walking 8.30 

Time Lying Sil SI/W 

8.00 X 
8,30 X 
9,00 X 
9,30 X 
10,00 X 
10,30 X 
11.00 x 
11,30 X 
12,00 X 
12.30 x 
13.00 x 
13,30 X 
14 00 X 
14,30 x 
15.00 x 
15,30 X 
16.00 x 
16.30 X 
17.00 x 
17,30 )( 
18.00 x 
18.30 x 
19,00 X 
19,30 x 
20.00 X 

Day scheme: how I want to do it 

Time Lying Sit St/w 

8,00 

8,30 

9,00 

9,30 

10.00 

10,30 

11,00 

11,30 

12,00 

12.30 

13,00 

13,30 

14.00 

14,30 

15.00 

15,30 

16,00 

16,30 

17.00 

17.30 

18,00 

18,30 

19,00 

19.30 

20.00 

Activity 

Toilet 
Breakfast 
Cleaning 
Cleaning 
Coffee 
Vacuum 
Relax 
Housework 
Lunch 
Rest 
Rest 
Walking 
Cleaning 
Laundry 
Tea 

Cooking 
Cooking 
Dinner 
Relaxation 
Relaxation 
Wash 
Coffee 
Walking 

Activity 

9,00 

9,30 

10,00 

10,30 

11,00 

11,30 

12,00 

12,30 

13,00 

13,30 

14,00 

14,30 

15,00 

15,30 

16,00 

16,30 

17,00 

17,30 

18,00 

18,30 

19,00 

19,30 

20,00 

Base level specific 

Activity Mon Tues Wed Thur Fri Sat Sun 

Walking 

Measurement pain 

Measurement is particularly important, 
because to locate 

also 
without 
The 'sub

Too 
providers use the vague 

'low pain threshold' as a 
oversensitivity. The pa-

should regarded as 
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1 2 3 4  5 6 7 8 9  

No Pain 1---1---1---1--1--1---1--1---1---1 Extreme Pain 

Indicate what your pain was like dunng the last hour. 

where 1 represents pain-fl13e, 5 an average pain level 

and 9 for eX/l13me pain. 

Figure J 1.2 A vIsual-analogue scale 

of the intensity 
generally 
(Figure II 

pam 
gives an 

the pain but 
character 

Along this a pain actlVlty diary 
(Table 11, I) can be used. In this way one 
can note if vanes In and 
which it. 

Self-assessment 

to Band ura, 6 
information 

IS 
to an 

concept of 
way in which 

their (psy-individuals evaluate and 
chosocial) functioning, 

The patient thinks 'If I 
can do more', His most 
thus to allow the pain to 

ability can 
he 

pain, I 
goal is 

so that his 
To allow 

This 

him into a depen-
dent The behavioural-cognitive 
treatment tries to get the to think; 
'If! can do more, I will less pain', His 
most important goal becomes to 

his load-bearing ability, so that 
can be reduced. The patient 

his own 

needs 
will 

Partner 

to carry responsibility for 

and a 

many patients 
a rather passive and dependent 

the doctor is for 
must 

In a study by Funch 7 social 
seeme:a to be the predictor by 

likelihood of continuing the 
in instances behavioural therapy 
to chronic 

treatment it the 
or other 
life, supports 

ment and is prepared to 
to approach 

manner and to motivate 
plan, The 

clinician and the 

a part. It is 
in the right 

to help in the 
must become the 

that describes 
IS co-

It appears that often have 
difficulty in determining their own position 
towards the patient therefore, 

and They can have 
feelings, conflicting, 

as powerlessness, 
lion and sympathy. 

opportunity to express 
feelings, then it can also become 

they react to complaints and 
do so in that manner. Then one can 

with them the possible effects 
of their manner of reacting to 

complaints. 
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learning skills 

patient wants to be his own clinician 
he will to a therapy 

programme the necessary balance 
between effort, relaxation and leisure. 
do patient must able to 

to his 

people are necessary to 
and to 
reason it is desirable to 

at a time. 
reason, there are a number of advantages 
linked to patients in groups. The 
advantages of a group lie in the 
following areas: 

• pain can on 
epidemic Individual treatment 
over long periods of time becomes too 
costly. knowledge 

require time when one 
to do this with more at 

same time. 
• Motivation. It can be very motiva-

tional and stimulating to participate in 
a learning process This is 

in such 
Anonymous 

• Acceptance. Working in 
with to 

IS 
to discover are 

not the only ones. 
you can brainstorm the 
offered the way to 

deal with it. You can practise 
using role-play. You can give 

You can 

other and exchange 
the homework 

Attention to healthy behaviour 

Generally, health care focuses itself on 
and unhealthy behaviour and tries to cure 

Too much to and its 
can, however, have the 

wrong results. is why it is better to 
determine carefully the patient's capabil

to build on these, rather 
on what he is not able to This 

means that behaviour (well beha
viour) by the pain patient particularly 

Traditional assistance is unfortunately 
still too focused on discussion and 

is not 
uncertainty. on what 
patient is able to do and on his successful 
expenences In systematically building on 
his and security. 

An In this is at 
the appropriate time. Patients are inclined 
to allow medication, rest and to 

determined by the amount If 
they have a lot of they allow 
themselves and 
their 

hesitate to take medication and 
help unconnected and independent 

the pain. A pain devel-
ops, i.e. the pain and 
determine action is It is 
that all kinds of operating mechanisms will 

the pain way. The 
to change lifestyle, so 

creates a balance 
and relaxation, and involves others in a 
predictable satisfactory manner that is 

family need to 
who are 
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to 
patient 
forthcoming 

many cases 

attention to 
and be 

welL 
ap-

ty ---t more pain etc. With chronic pain a 
short programme can be 
The ingredients here are gradually building 
up the load-bearing ability, relaxation 

homework assignments, inc1ud
in the therapy, and 

skills. this way 
load and load-bearing 

Therapeutic interventions 

What are the loading with which 
pain patient is confronted, what can be 

Med 

about therapeutically? 

I problems 

uncertainty regarding 
and uncer-

tainty a dysfunctioning part of 
body. Undesirable medical therapy 

dependence. 
intervention: through 
information about 

tions of the craniocervical and craniofacial 
area and of abnormalities, 
fractures, stiffness arthritis. 

Physical problems 

and 

and problems sleeping. 
total muscle relaxation. 

the neck and both 
loss of energy 

Therapeutic intervention: relaxation ex-
erCises. the by 

gradually 

relaxation. of overjunderload-

Cognitive problems 

Loss of and memory 

intervention: cognitive 
niques to achieve more and trust. 

and exercises. 
feeling competence by 

self-image. Replacing 
patterns with thinking 

constructively. 

Emotional problems 

Heightened irritability, moodiness, feelings 
depression, and uncertainty. 

with of work 
or important activities. 

intervention: stress manage-
ment and relaxation with the goal 

increased ability. 

I problems 

Communication d 
and problems. to 

do with work and finances. pro-

loss of perspective. 
Therapeutic intervention: the 

partner in the therapy programme, com-
munication exercises training in 
skills. patient in case of 

attention on social 
activities, so that the 

more a purpose In 
The multidimensional 

niofacial pain seems to 
of reducing complaints 

recrea
has 

life. 
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Figure t t.3 The mu IIi factoria I lnll uences of long-term 
craniofacial and craniomandibular inter-
vention has 10 be of a nature of 
the overlapping of multifactorial influences 

Subgrou 

character of the pain differs greatly 
from person to person. question 

this have the most 

a source of 
tension? Are social relationships sufficiently 

or IS talk 

misunderstanding hostility? What is 
the relationship between load 
bearing capability? Can the 

the that IS 

ance 
treatment. An 

make allow
m 
instru-

ment is multidimensional pain inven-
tory (MPI) (Table 11 This 

of a short test that 

of way 
the pam, what impact it has on the 
various life aspects. 

with 
craniofacial and craniomandibular pain 
should, in particular, classified on the 
basis of joint psychosocial behavioural 

of the 
factors which play a role, patients can 
asked how they experience com-

plaints, how significant people in their 
react to their 

way (pain) complaints 
daily Then the 

can the treatment depending on 
pattern of to 
too often those 
with a standard treatment which IS 
more or less on their own and 

The MPI 

profiles: 

.. Dysfunctional: 
pain has a 
functioning. 

over the incapacitating 
pain. Patient has become emotionally 
vulnerable and can perform a 
activities. 

.. Interpersonally 
being 

is not understood, not sup
ported and not helped. 

quite well in areas, the pain. 
e Others: patients with characteristics of 

In 
who 

ly dis-

aJ.>Ul'-,U m 
categories mentioned above. 

therapy, the of 
dysfunctional or as 

is to learn skills 
they can start 

and can be 

cast as adaptive 
emphasis with dysfunctional patients 

be on stress and 
up the and mental 

bearing capacity. With the interpersonally 
much could placed 

on communication skills. The way com
plaints are way help and 
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Multimodal 

• Behavioural therapy helps if 

less 9 Instead 

as a 
observation, and goals are 

and safe manner. Daily 
charts and 

play an important role 
• therapy 

to normalize 
and 

patient is 
existing signals 

from other important his 
body, in his consciousness. em-

thus lies on conscious and 
concentrated observation, so that the 

does not only go automati-
to the pain the 

can also very 
a 

• muscle relaxation and 
therapy a restful and 

pain-reducing effect. Learning system-
to relax the system 

to the anxiety 
The 

building up and repair. 
• Hypnosis if it goes 

and if 

images in a 
manner can help to 
because they can provide a 

counterbalance against 
and ca 

• 

• 

• 

patient and his 

is able to 
and pain. 

it shows 
percep

The 

more realistic. to a reduc
tion in anxiety and uncertainty which 

a positive effect on the experience 

I advice for the 
clin ician 

• Empathy. The 
unsure. Give 
listening 

• Control. Don't 
that 

is anxious 
confidence 
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Table 11.2 The Multidimensional Pain Inventorv (MPI) 

MPI questions 

Pain 
Rate the of your pain at the present moment 
On average. how severe has your pain been during the last week? 

Interference 
Since the time your pain began. how much has your pain changed 

your ability to work? 
How much has your changed the amOU/l! of satisfaction or 

enjoyment participating in and recreational activities? 
How much changed to participate in 

recreational social 
How much do you limit your 

from worse? 
How much your pain changed the amount of satisfaction or 

enjoyment you get from family· related activities? 
How much has your your relationship with your 

family. or other? 
How has your changed your ability to do household chores? 
How much has your pain interfered with ability to plan activities? 
How much has changed or with your friendships 

with people your family? 

week how much control do you fee l that you 
over your life? 

week how do you feel that you've been able to 
your problems? 

During the past week how successful were you in coping with 
situations in your life? 

Affective distress 
Rate the overall mood 
During the past week how you been7 
During the past week how tense or anxious have you been? 

Support 
How supportive or helpful is yow spouse (sign ificant other) to you in 

relation to pain) 
How your spouse r'''Jmllc"nl other) about you because of your 
How attentive is your spouse other) to you because of your 

Expresses at me 
Expresses frustration at me 
Expresses anger at me 

Solicitous 
Asks me what 
Takes over my 
Tries to get me 
Gets me some 
Gets me <",mAth,no 
Turns on the TV 

Distracting responses 
Talks to me about something else to take my mind 011 the pain 
Tries to involve me in some activity 
Encourages me to work on a hobby 

Household chores 
Wash dishes 
Go 
Help cleaning 

Outdoor work 
Mow the lawn 
Work in the garden 
Work on the car 
Wash the Car 
Work on a needed household repair 

Social activities/activities away from home 
Go out to eat 
Play cards or other games 
Go to a movie 
Visit friends 
Take a ride in a car or bus 
Visit relatives 
Take a trip 
Go to a park or beach 

2 3 4 5 
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a 

Don't the patient and 

chronic pain on 
and joints. Give instructions, 

guidelines and exerCises, the 
patient to better to his 
complaints. 

!III Controlled exercise. Let the patient 
at fixed 

amounts - not when 
pam. 

a Distracting activities. 
become aware of the 
attention and emotions on the experi-
ence of pain. an exercise situa-

where the devotes his 
Ie a t ten tion and 

painful and a similar 
exercise where there is dis-
traction. 

a Well behaviour. patient record 
relatively 

has few or clearly less 
complaints than on average. Always 

what has gone well. 
patient find sources 

a few 

times. 

Conclusion 

It is 
the first 
relating 

that a careful diagnosis is 
III cases problems 

to craniocervical craniofacial 
On of this 

to different ways 
pain and management. An 

approach is required. Depending 

questions 

tion. 

certain 
extra a tten-

The common 
therapy is contribute to 

the balance between load and 
ability. In cases of chronic 

it is to plead for 
multiple convergence together 
with Melzack Wall;12 an 
approach, disciplines 

towards recovery. 
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Clinimetrics for the clinician - th 
use 0 some indexes appli able in the 
craniocervical and craniofacial regions 

Aufdemkampe 

Introduction 

the 
of 

a wide variety 
to describe the 

instrument, score, 
factor, 
have 

profile, system stage 
been applied to the result 

that emerges from the measurement pro-
cess. To Feinstein2 

use of the term 'index', which 

will 
chapter. 

The advantage of term index as 
to measurement is that an 

a more 
patient's 

status, while term measurement usually 
refers to a single 

measurement can 
consisting of one 

the 

outcome 
quality care measurement. 
term or ideology is to, two 

a ppear to all 'U�'Y"'_� 

principle is 

and the concerns 

dological or psychometric 
indexes. European 
Health Outcomes (ERGHO)9 

an ERGHO statement 
a Health Outcome Measurement 

which seems to apply to all 
five basic First, 

This 
(indivi-

group of patients or 

descriptive 
(description of the domain m 

which is interest), 
(patients, carers or doctors) 

determination of users of the "tJ"'"''''V 

information 
etc.). 

use of the 
are: 

• indicator: 
one point 

the at 

The endpoint is 
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It comparison: relating differences at 
points in 

treatment 
such as 

It assessment: 

outcome, 
through 

measurement of 
use of the information 

to the clinicians. 

Third a condition-specific, 

mension-specific or generic 

It indexes have 
a narrow focus with considerable de
tail in the area of 

It dimension-specific 
on such as 
or the disability level of Interna
tional of Impairments, 

It indexes are 
health, interactions 

different conditions or 
which may include healthy people. 

[0 

one should consider fact 
that most health measurement are 
essentially evaluative or subjective as op-
posed to indexes such as 
concerning or gender. 

Finally, one should not patient. 
As take to complete, the 
quality of the information depends on the 
willingness the patient to cooperate. 

Methodological or psycho
metric properties of indexes 

Several groups have 

methodological or psychometric criteria to 
evaluate 11.12 The most commonly 

are internal in-

trarater and reliabili ty as criteria 
for and 
concurrent, predictive validity and respon-
siveness as for validity. 
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Internal consistency to the 
of the relationship between separate items 
in an reliability refers to 
repeatability of outcomes. 

refers to theoretical 

to another index, seen 
Predictive validity 

of an index to 
responsi veness 
small 

by means of 
statistical procedures; however, these pro-

scope of book. 
of an 

index it IS 

applied In patient care or 
reality 
book by et al.12 encompasses 

and research results 
reliability and validity of 

Whenever possible, 
reliability validity 
following paragraphs 

appear to be a 

indexes specifically 
only some examples will 

Condition-specific indexes 

Condition-specific are character
ized the fact that they concentrate on 

condition or 
can on such a index. 
Many of condition-specific indexes 
can found in MedlineCft or 
For example, Benninger and 

have developed an specifically 
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Table 12.1 The Facial Disability Index 

.,1",,,,,.11<,,; with permission of authors and Bach, 1996, for ,hlor"r,nn and distribution) 
choose the most appropriate 

function of your facial muscles. For 
to following 

question consider your 
to problems associated with the 

during the past month 

Physical function 
How much difficulty did you have keeping food in your mouth, moving food around in your mouth, or getting food 
stuck in your cheek while eating? 
Usually did with: 
5 no difficulty 
4 a little difficulty 
3 some difficulty 
2 much difficulty 

Usually did not eat because: 
1 of health 
o or other reason 

How much difficulty did you have drinking from a cup? 
did with: Usually did not drink because 

5 no 
4 a little 
3 some difficulty 
2 much difficulty 

1 of health 
o or other reason 

How much difficulty did you have saying specific sounds while 
Usually did with: Usually did not speak 
5 no difficulty 1 of health 
4 a little difficulty 0 or other reason 
3 some difficulty 
2 much diHiculty 

How much difficulty did you have with your eye tearing eX(�es.slv'eIV or becoming dry? 
had: Usually did not tearing because: 

5 no 
4 a little 
3 some difficulty 
2 much difficulty 

How much difficulty did you have with brushing 
Usually did with: 
5 no difficulty 
4 a little difficulty 
3 some difficu Ity 
2 much difficulty 

Social/well-being function 

1 of health 
o or other reason 

teeth or rinsing your mouth? 
did not have difficulty brushing or rinsing because: 

of 
o or other reason 

How much of the time have you felt calm and peaceful? 
6 all of the time 5 most of the time 
4 a good bit of the time 3 some of the time 
2 a little bit of the time 1 none of the time 

How much of the time did you isolate yourself from people around you? 
1 all of the time 2 most of the time 
3 a good bit of the time 4 some of the time 
5 a little bit of the time 6 none of the lime 

How much of the time did you get irritable toward those around you? 
1 all of the lime 2 most of Ihe time 
3 a good bit of the time 4 some of the time 
5 a little bit of the time 6 none of the lime 

How often did you wake up early or wake up several times during your nighttime sleep? 
1 every night 2 most nights 
3 a number of nights 4 some nights 
5 a nights 6 no nights 

10. How often has your facial function kept you from going out to eat, or participating in family or social activilies? 
1 all of the lime 2 most of the time 
3 a good bit of the time 4 some of the time 
5 a little bit of the time 6 none of the time 

Scoring: 
Physical function 
(Total score (questions 1-5) -N)/(Nx100/4) 
Social/well-being function 
(Total score 6-1O)-NJ/{Nx100/5) 
N: number questions answered. 
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rhinosinusitis, the so-called Rhinosinusitis 
Disability Index. Another example of such 
a condition-specific index is the Facial 
Disability Index (FDI) as developed by 
VanSwearingen and Brach.14•15 In their 
1996 article, the authors state: 'Disorders 
of the facial neuromuscular system can 
result in marked disfigurement of the face 
and difficulties in activities of daily living 
such as eating, drinking and communicat
ing. No systematic means of measuring the 
disability associated with facial nerve dis
orders exists'. This led VanSwearingen and 
Brach 14 to the development of the Facial 
Disability Index (Table 12.1). 

The authors studied this index for 
internal-consistency reliability (theta relia
bility for physical function was 0.88 and 
theta reliability for social/well-being was 
0.83) and construct validity of the two 
subscales of the FDI when compared to 
clinical measures and the patients' self
report of social well-being. The FDI 
physical function subscale correlated sig
nificantly with the clinical measures 
(rp=O.SI, P<O.OI) and the FDI social/ 
well-being subscale correlated significantly 
with the patients' self-report of social well
being (rs=0.69, P<O.OI). 

The two subscales of the FDI did 
correlate significantly with each other 
(rp=0.47, P<O.OI). 

Dimension-specific indexes 

The Neck Disability Index will be described 
here. 

The Neck Disability Index is an example 
of a dimension-specific index as it focuses 
on the disability domain of the interna
tional classification of impairments, dis
abilities and handicaps. 

The Neck Disability Index (NDI) has 
been developed by Vernon and Miorl6 as a 
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modification of the Oswestry Low Back 
Pain Index 17 (Table 12.2). 

The face validity was ensured through 
peer review and patients' feedback. Internal 
consistency of the index appeared to be 
good (alpha = 0.80) and test-retest reliabil
ity was also good (rp = 0.89). The construct 
validity appeared to be sufficient as the 
scores were normally distributed with the 
mode in the moderate category and the 
concurrent validity, when compared with 
scores on a visual analogue scale, was 
moderate (r p = 0.60) and fair when com
pared with the McGill Pain Questionnaire 
total score (rp=0.70). Haines et al.lt! 
studied the internal consistency, which 
again appeared to be very good (Cronbach 
alpha = 0.92), and the common interitem 
correia tion, which appeared to be modera te 
(r = 0.S3). They further performed an ex
ploratory factor analysis to determine if the 
NDI was unidimensional or multidimen
sional. The NDI appeared to be unidimen
sional. Finally, they performed a stepwise 
multiple regression to identify which vari
ables best predicted the scores on a visual 
analogue scale for pain. Item I (mUltiple 
r=0.68, P<O.OOOS) and the total NDI 
score (multiple r = 0.6S, P < O.OOOS) best 
predicted the visual analogue scale scores. 
The NDI has been translated into several 
languages and has been used in several 
studiesl9•20 which compared the NDI with 
the Patient-Specific Functional Scale. 

Generic indexes 

There are many generic indexes which 
could be used in the craniocervical and 
craniofacial and other musculoskeletal re
gions of the human body. Due to the large 
number of generic indexes, a clinician or 
researcher may be overwhelmed and needs 
to know which one to choose. 
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Table 1 2,2, The Neck Disability Index 

(Reformatted with permission of authors Vernon/HaglnO 1987, for publication and distribution) 

This questionnaire has been designed to give the doctor information as to how neck has affected your ability 
to manage in everyday life, Please answer every section and mark in each only ONE box which applies to 
you, We realize you may consider that two of the statements in any one section relate to you, but please just mark the 
one box which mosl closely describes your problem, 

1 Pain intensity 
I have no pain at the moment 

o The pain is very mild at the moment 
The pain moderate at the moment 

o The pain is fairly severe at the moment. 
o The pain is very severe at the moment 
o The pain is the worst imaginable at the moment. 

2, Personal care (washing, dressing etc,) 
D I can look after myself normally without causing extra pain. 
o I can look after myself normally but it causes extra 

It is painful to look after myself, I am slow and 
o I need some help but manage most of personal care. 
o I need help every day in most aspects self care. 
o I don't get dressed, wash with difficulty and stay in bed, 

3. Lifting 
o I can lift heavy without extra pain. 
o I can lift heavy but it me extra 
o Pain prevents me from lifting weights the floor, but I can manage if they are conveniently positioned, for 

example on a table, 
o Pain prevents me from lifting heavy weights, but I can manage light to medium weights if they are conveniently 

positioned. 
I can lift very light weights. 

o I cannot lift or carry anything at all. 

4. Reading 
o I can read as much as I want to with no pain in my neck, 
o I can read as much as I want to with slight pain in my neck. 
D I can read as much as I want with moderate neck pain, 
o I can't read as much as I want because of moderate neck pain. 
o I can hardly read at all because of severe pain in my neck. 

I cannot read at all. 

5. Headaches 
o I have no headaches at all. 
o I have headaches which come infrequently. 
o I have headaches which come infrequently. 
o I have moderate headaches which come frequently. 
o I have severe headaches which come frequently. 
o I have headaches almost all the time. 

6. Concentration 
D I can concentrate fully when I want to with no difficulty. 
o ! can concentrate fully when I want to with slight difficulty. 
o I have a fair degree of difficulty in when I want to. 
o I have a lot of difficulty in concentrating when want to. 
o I have a great deal of difficulty in concentrating when I want to, 
o I cannot concentrate at all. 

7, Work 
o I can do as much work as I want to. 
o I can only do my usual work, but no more. 
o I can do most of my usual work, but no more. 
o I cannot do my usual work. 
D I can hardly do any work at all. 
D I can't do any work at all. 

8. Driving 
[] I can drive my car without neck pain, 
o I can drive my car as long as want with neck. 
o I can drive my car as long as I want with my neck. 

I can't drive my car as long as I want because of pain in my neck. 
D I can hardly drive at all because of severe pain in my neck. 

I can't drive my car at all. 

Copyrighted Material



Table 12.2. The Neck Disability Index (continued) 

9. Sleeping 
o I have no trouble sleeping. 
o My sleep is slightly disturbed (less than 1 h sleepless). 
o My sleep is mildly disturbed (1-2 h sleepless). 
o My sleep is moderately disturbed (2-3 h sleepless). 
o My sleep is greatly disturbed (3-5 h sleepless). 
o My sleep is completely disturbed (5-7 h sleepless). 
10. Recreation 
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o I am able to engage in all my recreation activities with no neck pain at all. 
o I am able to engage in all my recreation activities, with some pain in my neck. 
o I am able to engage in most. but not all of my usual recreation activities because of pain in my neck. 
o I am able to engage in a few of my usual recreation activities because of pain in my neck. 
o I can hardly do any recreation activities because of pain in my neck. 
o I can't do any recreation activities at all. 
Scoring the Neck Disability Index (NDI) 
This is a 'neck' variation of the Oswestry Low Back Disability Scale, but fashioned with modern Canadian language. 
Score each section out of total 10, top box gets 10, next 8, then 6, down to 0. For example: 
Pain intensity 
10 I have no pain at the moment. 

8 The pain is very mild at the moment. 
6 The pain is moderate at the moment. 
4 The pain is fairly severe at the moment. 
2 The pain is very severe at the moment. 
° The pain is the worst imaginable at the moment. 

This sample is constant for each section. Note that the total score is a positive 100, meaning a fully functional person 
with no disabilities. 
Range: Severe < 50, moderate> 50, mild> 80, near normal > 90. 

Beaton et af? l, for instance, compared 
five generic indexes in workers with mus
culoskeletal disorders. They included the 
SF-36, 22 Nottingham Health Profile 
(NHP), Health Status Section of the 
Ontario Health Survey (OHS), Duke 
Health Profile and Sickness Impact Profile 
(SIP) next to a self-report of change in 
health between repeated tests. In subjects 
with reported change in health the SF-36 
appeared to be the most responsive, with 
moderate to large effect sizes (0.55-0.97). 
The authors also determined the test-retest 
reliability of the indexes which were: for 
SF-36 overall, ICC = 0.85; for NHP overall, 
ICC=0.95; for Duke overall, ICC=059; 
for OHS overall, ICC=0.78; and for SIP 
overall, ICC = 0.93. Beaton2l also presents 
reliability coefficients for subscales of the 
indexes such as SF-36-pain and SF-36-
physical function and SI P-physical func
tion. Portney and Watkins23 have sug
gested that an I C C above 0.75 is  

indicative of good reliability.23 Only the 
Duke Health Profile overall score appeared 
to be of insufficient reliability in the study 
of Beaton?l 

As the SF-36 and the Sickness Impact 
Profile are widely used in studies worldwide 
and in several languages, these will be 
elaborated upon. A wealth of information 
concerning the SF-36 can be found at their 
Internet site (www.sf36.com). According to 
their site: 'This comprehensive short-form 
with only 36 questions yields an 8-scale 
health profile as well as summary measures 
of health-related quality of life'. As docu
mented in more than 750 publications, the 
SF-36 has proven useful in monitoring 
general and specific populations, compar
ing the burden of different diseases, differ
entiating the health benefits produced by 
different treatments, and in screening in
dividual patients. Next to the SF-36 there 
exists the SF-12. This even shorter one
page, 2-minute survey form has been shown 
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to yield summary physical 

populations. 
shortform, which was published early 

is already one most used 
surveys. Translations of SF-36 and SF-
12 are being tested more than 
countries as part the International 
Quality of (IQOLA) Pro-

use 
routinely granted to indivi-
duals and organizations their own use. 
Via the website it is possible to the SF-
36 The been applied 

to changes 
ul" .... a�'c severity, as a measure 

relevant to craniocervical 
tions; example, by Gliklich and 
Hilinski24 for ethmoid sinus for 
chronic sinusitis and by Boline el in a 
randomized clinical to determine 
effectiveness spinal manipulation for 
chronic tension-type 
more, the SF-36 has 
researched for all reliability and validity 
items showing methodological prop
erties?6,27 

health measures can 
found in the literature. international 

(ran-
when 

generic 

internationally acceptable 
12, 

Discussion 

the 

An important both for clinicians 
and researchers, is whether one 
be to assess the patient or 

(such as a 
a condition-specific and a 

index) should be used to fully understand 
the patient's 

Enloe and 
question in patients 
ease.34 They used the 

Inventory (DHI35) as a 
and the 

emotional score. 
Enloe ShieldsJ4 

that two indexes 
conclude 

different information about 
status patients with vestibular Ul"'",a,,c;. 

An important conclusion for both clinician 
IS this that one 

cannot on a index to fully 
describe patients. In contrast, Riddle 
and Stratford36 found in with 

that NDI and 
substantial 
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overlap, thus inferring that the two indexes 
are fairly interchangeable and only one 
index should suffice. 

There appears to be a promising field of 
research into the (non)interchangeability of 
disease- or condition-specific, dimension
specific and generic indexes in patients with 
diseases in the craniofacial region. 

Conclusion 

Much research has already been performed 
on a large number of indexes applicable in 
the craniocervical and craniofacial regions. 
Although some issues still need to be 
addressed, the applicability of indexes in 
this specific region of the human body 
seems clear. Many other indexes have not 
been described but can be found via Med
lineQj'1 or other retrieval systems or via the 
Internet. 

Although indexes may be researched for 
reliability and validity issues, they are 
ultimately intended for clinicians and their 
patients, and policy makers. Clinicians 
should be aware of the powerful properties 
of indexes for evaluation of individual 
patients in an era where payment for 
therapy is no longer unlimited. Indexes 
are important instruments that enable the 
production of reliable outcome measures 
for the chosen therapy. 

Furthermore, indexes can be used to 
evaluate the patients' progress during 
treatment periods and thus enable the 
clinician to adjust the amount or type of 
therapy given during this period. 

Finally, the use of (reliable and valid) 
indexes can serve as a vehicle to emancipate 
clinicians and to convince society at large 
of the effectiveness and efficiency of thera
pies given to patients. 
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Glossary 

Abnormal generating sites (AIGS) 

Persistent sites abnormal gen-
by the axon. These sites may be the 

result Injury or pathobioiogical 
consequences of or axoplasmatic 
changes 
Adenoidectomy An operation 
moval of unencapsulated tissue 
in nasopharynx (adenoids) 
ALiodynia Pain that from a 
which would not be 
be primary (from the 
(from the 
Anomaly from the average or 
norm: anything that is structurally unusual 
or or contrary to the 
Connection between branches of 
nerves is an example of an anomaly 
Antidrome Impulses a peri ph-

In 

opposite direction. Are 
an important role 

Axonal transport The mechanisms by 
axoplasm is moved in the axon cylinder, 
including 

matrix in which and parts 
develop 

Bruxism Diurnal or nocturnal 
tional including clenching, 
gnashing, grinding of teeth 

CGRP (Calcitonin gene related peptide) A 
neurotransmitter dominantly the per-

nervous which is seen 

with P 
Cleft palate Congenital fissure in the 
median line of the palate, often U"�'V'-"'U 

with cleft occurs as a feature of a 
syndrome or Syno-
nym: palatoschisis 
Clinical pattern Collection of 
symptoms commonly presenting 
111 a si tua tion 
Clivus The surface from the dorsum 

to the magnum composed of 
of the body of the sphenoid and part 

of the basal part of occipital 
Concurrent validity Concurrent validity 
deals with whether an inference is 
able at the time 
Conjunctivitis Inflammation of 
tiva (the mucous membrane 

surface eyeball the 
surface of lids) 

Construct validity Is on a 
argument supports the idea that a 
measurement what one wants to 
measure 
Content validity 
the of 

validity concerns 
the 

Copyrighted Material



238 Craniofacial Dysfunction and Pain 

Craniosynostosis Premature 
the cranial sutures resulting in malforma

the skull caused by abnormal stress-

Cystectomy of the bladder 
or removal of a 
Diplopia Double 
Disability Any or inability 

from an impairment) to an 
in the manner or within range 

considered normal a human being. 

are of disturbances 
in function at the level the person 
(definition of the ICIDH) 
Drop attacks Attacks of or 

of) consciousness. 
Dysaesthesiae experi-

absence stimulation. 
A disturbance 

language due to emotional stress, to 
or to paralysis, in 

of 
Difficulty in swallowing 

Endosteum Tissue that is border be
tween the medullary cavity and bone matrix 
ENT specialist Doctor who 

of ear, nose, and 
of structures of 

Synonym: otorhinolar-

Face validity Face validity 

whether a test to do what it IS 

to do 

twitching, groups (fasciculi) 
fibres, a coarser form of muscular contrac
tion than 
Func t i o n a l  development  rceptible  
(growth) result, logically arising from 

direct 

Gomphosis Joint in matrix, lined by 
and by a fibre 

i.e. a suture of periodontium 

Handicap Any for a given 
individual, resulting from impairment or a 
disability limits or prevents the fulfil
ment of a role that is normal for that 
individual. The handicap 
deals with the relationship that evolves 

society, culture people who 

people's 
ICIDH) 

or as 

111 life (definition 

Hyperalgesia More than normal for a 
stimulus that would painful. 
Can primary (from the tissue) or 
secondary (from the central nervous sys
tem) 
Hypoplasia Underdevelopment 
or organ, usually to a 

cells or atrophy 
source the 

to a reduction in 
and not 

Intraclass correlation coefficient (ICC) In
dex of reliability an 
analysis 
Impairment Any or abnormality of a 
psychological or anatomical structure 
function. Impairments are 

level organ 
ICIDH) 
Incarnation Form 
Inquiry 

Investing layer 

matrix 

at 
the 

Irritability A in which it takes 
very little activity to cause the 
which then take a long time to subside. 
High irritability is often a result 
highly mechanical chemically-sensitive 

In 

Lacrimation 

structures 
secretion of tears, espe-

craniometric at the 
of the and lambdoid 

sutures 
Malfunction A functional process 
to pathological 
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Malocclusion variation. U nu-
sual biological or functional 
between the maxillary and mandibular 
teeth 
Mitosis The usual of 
reproduction of conslstmg 
quence of modifications of 
that formation of two 

same 
that 

cell 
Morphology The with the 

or the structure of human 
and 

To change in shape: 
the adaptation the 

canal 
Nasion A point on 
to middle of 

skull corresponding 
nasofrontal suture. 

Synonym: point 
Neural container The direct environment 
the nervous 
Neuroblastoma A 

by 
embryonic 
Neurodynamics The 

neoplasm 
nerve cells of 

nervous 
Nocebo 

between 

anymore or makes the patient worse, 
without consciousness the 

clinician 
Nosology Assumption of au,,,,",,,,,,", 
Ontogeny The study the development 

individual from 
Open system An 

that is in continuous 
environment and is not thermodynamic 

Otorhinolaryngologist 
�'''<''nl'' accessory intervertebral movements 

Manua! which test/restore glid-
movements one on another 

\\\\,;�\o\o�ka\ \nte,t�e,tte,\)ta\ mo'ie,
ments Manual techniques which test/restore 
physiological movement two ver
tebrae 

Glossary 239 

Periaqueductal grey (PAG) Region of the 
and upper which has a 

concen tration of neurons are 
capable of producing powerful neurotrans-

that can modulate 
tive impulses 
Periosteum that is the border be-

matrix and surrounding 

Phenomenology The description of 
and occurrences of any 
whether or extraordinary, 
relation to the pathology or clinical pattern 
Photalgia Light-induced pain (usually eye 
pain) 
Photophobia. A voidance of an 

of undue anxiety about eyes, 
photosensitivity and photalgia 

Study 
mals in an evolutionary process 
Plagiocephaly An 

due to 
doid and coronal sutures on 

by an oblique 
the cranium 
Pneumatization The development of air 

such as of mastoid and 
bones 

Pneumatized Air developed in the 
mastoid and ethmoidal bones 
...... '>""'rnlo validity The possibility to 
from a measurement outcome to the future 
Prognathic Having a forward projection of 

jaws beyond established normal 
relationship with the cranial 
Pterion A craniometric point at the 
tion of the 
squamous 
frontal the parietal 
Ptosis (of the eye) A drooping of 
Retrognathia Facial disharmony 

the to 

position 
Rhinology The 
with the nose and 

eyelid 
111 which 

concerned 
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Rhinorrhoea A discharge from the nasal 
mucous membrane 
Scaphocephaly Craniosynosthosis 

sagittal suture, a 
narrow cranial vault; sometimes accompa-
nied mental retardation 
Secondary hyperalgesia pain than 
usual from a stimulus that would normally 
be painful, caused by the central nervous 

Strain Stored by mechanical load 
The reaction of a body under strain 

Stress transducer that trans-
forms on the 
bordering 
Substance P A neurotransmitter released at 
the of primary 
neurons that acts as a transport substance, 
being found at the distal terminals as well. 

Suture Gomphosis between two (bone) 
matrix parts 

Symphysis mend The fibrocartilaginous 
of two halves mandible 

it becomes an osseous union 
year. 

veli palatini muscle of 
soft tenses the soft palate; contri-
butes to opening of auditory tube 
Thermorhilotomy Section of nerve 

nerve root by a high 

the of pain or 
spastic 
Tonsillectomy Removal of any collection of 
lymphoid III region the 
(tonsil) 
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Index 

Abnormal impulse generating sites, 154,237 
Accessory movements, 33 
Adaptation, 3, 18 
Adenoidectomy, 237 
Adrenocorticotrophin hormone (ACTH), 158 
Ageing, 24, 38 
Allodynia, 237 
Alveolar bone, 12-14, 
Amitriptyline, 93 
Analgesic abuse, 94 
Anomaly, 237 
Antidromic 
Anxiety and 
Arm 

KISS syndrome, 52 
49 

Articulations, 173-4 
dysfunction, 100-1 

46, 47, 48-9 
50,53-4 

treatment, 51, 55-60 
Attention, 218-19 
Auriculotemporal nerve, 132 
Autorhythmic firing, 136 
Axolemma, 153-4 
Axonal transport, 237 

Babies 
asymmetry, 47, 48-9 

50,53-4 
52-3 

52,53-4 
for use on, 55-8 

Behavioural therapy, 225 
Biofeedback, 225 
Biological 

Birth 
cranial moulding, 75-6 
trauma, 49,50, 52-3 

Body growth, I 
Bone 

aU"f"auvlI, 3 

stress sensitivity, 2, 3 
Brachycephaly, 24 
Brain 

growth, 5, 6, 7, 9, 70 
movement effects, 29, 30-1 

birth trauma, 49 
growth, 10 

121 
tumours, 

Breathing therapy, 225 
Bruxism, 31,237 
Buccal nerve, 132 

CalcItonin gene related peptide, 154, 
Calvaria, 10, 22 

embryological development, 
Cartilage, 2, 3, 5 
Case studies 

cervicogenic headache, 107-14 
clinical reasoning, 194-210 
muscular torticollis, 38-40 
whiplash, 216-17, 218 

Cavernous sinus, 126-8 
Central sensitization, 151, 155-8 

maladaptive, 156-8 
Cephalometry, 24, 26 
Cerbellopontine angle, j 22-6 

surgery, 124-5 
lUmours, 124 

Cerebrospinal fluid, 29-30 
Cervical articulations, 173-4 

p"JU'UVU, 100-1 
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Cervical flexion 
Cervical flexors, 
Cervical muscle 
Cervical rotation pain, 
Cervical spine stability, 171-2, 173-4 

with arm elevation, 179·80 
('pr"',Y>o,pn'r headache, 85-115 

case studies, 
criteria for, 86--7 
diary keeping, 97 

95-6 

dietary factors, 91-2, 94. 96 

differentiation, 103-7 
joint pain, 
muscular factors, 89-90,101, 164 
neck movements, 96 
neural pain, 89 
neuroanatomical basis for, 87-95, 164 

neurodynamics, 102-3 
inflammation. 91-2 

95 

96 

nucleus. 87-90 

head posture, 169 

tooth movement, 14 

,52 

Chin·tuck. 
Chondral matrix, 6-7, 10 
Cleft 17, 237 

patterns. 237 
Clinical reasoning, 188-215 

study, 194--210 
cognition. 
Clle recognition. 193 

191.211 

191,212 
3 

Clinimetrics, see Measurement indexes 
Chvus, 237 
Cluster headaches, 126, 128 
Cognition 

clinical reasoning, 190-1 
150 

23 

158 

Collaborative 
Communication. 
Complex regional 
Compression of 
Concurrent validity, 
Conjunctivitis, 237 
Connective tissue, 120-1 
Consolidation of form, 2 

region, 34-6 

Construct 229, 237 
Content 237 

Continuum model. 92-3 

Corticotrophin releasing factor. 158 

Cortisol, 158-9 
Cranial nerve 

entry zones, 121-2 

innervation, 141 
see Nellrodynamics 

Craniosynostosis, 24, 238 
Cranium, 22 

'''CUlIlMIV. 50, 53-4 

treatment, 51, 55-60 
compliance. 30 
deformity correction, 24 
moulding birth, 75-6 
movement, 74--5 

Cue recognition, 193 

Cystectomy, 238 

Dental crypts, 12-13 
Dellnal matrix, 9·11 

Detoxification, 94 
Diabetic neuropathy, 120 
Diagnostic 192, 212 
Diary 221 

Diet and 91-2, 94. 96 
Differentiation, 103-7 

238 

238 

Dizziness Handicap Inventory, 234 

24 

Drop 
Drug-induced headaches, 94 

Duke Health Profile, 233 
Dummy use and otitis media, 72 
Dura/dural attachments, 120-1 

innervation, 89 
passive movement effects, 28-9 
sensitivity. 164 
sllture 75 

Ear 
anatomy, 65-8 
disease, see Otitis media 
external auditory meatus opening, RI-2 

5-6 
and pain, 150. 218 

Endocrine system, 158-9 
Endosteum, 3, 

ENT specialist, 
Environment, 1-2 
Ethical 
Eustachian 68-9, 82 

dysfunction, 7() 

obstruction, 68 
Evoll.ltion. I 
Exercise therapy, 225, 227 

External auditory meatus 81-2 
Extracral1lal 
Eye pain, 1 

Face validity, 229, 238 
Facet joints, 173-4 
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Facet joints (COni,) 
and headache, 101 

Facial Disability Index, 230, 231 
Facial nerve 

anatomy, I 139 
nemodynamics, \37, 139-42 

141 
skull,6 

embryological development, 
fusion disorders, 17 
growth,71 
'long face" 72 
mobilization response, 23 
pain, 23 

shape changes, 6 
sutures, 11 12 

Family, 221, 222�3 
Fasciculation, 238 
Food,related headaches, 91-2, 94, 96 
Foramina, 128-9 
Forehead on hindhead rotation, 80-1 
Form consolidation, 2 
Freeway 168 
Functional 238 
Functional movement 

biomechanics, 171-2 
disturbances, 172-3 

Gate control theory, 148 
Genetics, 1-2, 16,238 
Goal setting, 219, 221 
Gomphoses, 3, 
Greater occipital nerve, 89 

222 
1&,18 

Handicap, 238 
'Hands on' and 'hands off' approaches, 32 
Harelip, 17 
Head 

control, 49, 50, 
flexion 

masticatory muscle 
neural tissue movemerll, 1 

posture, 166-71 
craniofacial morphology, 171 
craniomandibular function, 167 8 
forward 167, 168 

position, 167-8 
measurement, 165-{) 

airflow, 171 
occlusion, 170-1 

associated 

dysfunction, 165 

151 
classification, 
clusteHype, 126, 128 
continuum model, 92 �3 
diaries, 97 

factors, 91-2, 94, 96 
94 

drug therapy, 93 
economic costs, 85 

150 
therapy, 93,94 

patient education, 94-5 
rebound, 94 
recurrent, 150-1 
seroloninergic system, 90, 92 
sleep habits, 94 
stress, related, 94 
see also Cervicogenic headache 

Healthy behaviour, 222, 227 
Hearing loss, 64, 
Helmets, corrective, 51, 52 

bone, 168 
238 

151 
151,240 

Impairment, 238 
incarnation, 238 
Indexes, Measurement indexes, 
Infrahyoid muscles, 176 
Inquiry, 238 
Interactive reasoning, 192,212-13 
Interclass correlation coefficient, 238 
Internal consistency, 229 
Interviews, 96, 194-5, 197-9,201-3,212 
Intracranial blood pressure, 9 
Intracranial blood vessels, 29 
Intracranial pressure, 9 
Intracranial volume, 30, 31 
Investing 
Irritability, 
ischaemia, 153 

Jugular foramen, 36 

KISS syndrome, 46-62 
features, 47 
outcome, 58-{,)0 
risk factors, 51 
�gnsand 52 
treatment, 

Knowledge, 191, 211 

Lacrimation, 128, 238 
Lambda, 238 
Learning, 222 
Lingual nerve, 132 
'Long face', 
Longitudinal movements 

nasofrontal 79 
petrous bone, 

Longus colli weakness, 165 

Malfunction, 238 
Malocclusion, 15, 170, 239 
Mandible 

growth, 14-15 

Index 243 

articular mechanoreceptors, 
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Mandible (COni.) 
res! position, 168 

upright postural position, 168 

Mandibular nerve 
anatomy, 132 

neurodynamics, 133-5 

neuropathy, 135-7 

Masseter muscle, 174 

Mastication, 15 

muscles, 174-6 

head posture, 169 

tooth movement, 14 

Mastoid 
air celis, 69, 82 

antrum, 68 

lift, 79-80 

68 

70 

Maxilla, sagittal rotation, 36-8 

Maxillary suture, I I ,  12 

Measurement indexes, 228-36 

choice, 228 

condition-specific, 229-31 
ISlOn-s1pecl/]c, 229, 231, 232 

generic, I, 233-4 

reliability, 229 

uses, 228-9 

validity, 
Mechanical stress, 2, 3, 6, 240 

transducer, 11-12, 25-6, 240 

Meckel's cartilage, 14 

Medullary bone tissue, 9 

28 

124 

131 

nerve, 132 

Mctacognition, 191, 21 

Mitochondria, 2 

128 

239 
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Suprahyoid muscles, 176 
Sutures, 9, 74, 240 

24,38 
along, 9 

81 
fissure, 9 

joint-like nature, 
maxillary, II, 12 
mobility, 4, 9, 24 
pain, 26-7 
premature closing, 24 

"m"n," Y" 46, 55 
nervous system, 90, 91., 158 

maintained pain, 158 
menti,240 

10 

Teaching as reasoning, 213 
Techniques 

use on babies, 55-8 
cervicogenic headache, 100-7 
factors affecting choice of, 38 

of use, 56 
131-41 

for media, 77�,82 
passive movements, 33-40, 77-82 

Teeth 
alveolar bone development, 12-14, 7J 
chewing-induced movement, 14 
crypts, 12-13 
eruption, 14, 71, 83 

mouth breathing, 72 
space, 168 

muscle, 174 
Temporomaodibular articular mechanoreceptors, 169-70 

joint 

joint space changes, I 

pain 
on cervical flexion, 104 
Qn cervical rotation, 105-6 

periosteum 15 
Tensor veh palatini, 240 
Thermorh!zotomy, 240 
Thoracic spine for headache, 94 
Thumb sucking, 71, 
Tissue regeneration, 

240 
Torticollis, 1,32,52 

case study, 38-40 
ocular, 26 

Transverse movement 
t-sr)henol:Cl region, 36 

78 
79 

ln1",1!;n1"or"al junction, 79 
nerve, 91, 136 

Tumours, I 

nucieus, 87-90, 92- 164 
system, 90-1, 92 

surgical treatment, 124-5 
Tympanic membrane, 66 

Upper limb 
KISS syndrome, 52 
proprioception, 49 

concurrent, 229, 237 
construct, 229, 237 
content, 237 
face, 229, 238 

229, 239 
manoeuvre, 64, 65 

VasclIlar 118,123 
Vascular loops, 
Vertebral canal 

Well behaviour, 222, 227 
Whiplash, 35-6, 38, 216-17, 218 

Yellow flags, 212, 213 

Copyrighted Material


	Front Cover
	Front Matter
	Contents
	Contributors
	Forward
	Preface
	Acknowledgements
	1- Skull growth in relation to mechanical stimulation
	2- Features of cranial tissue as a basis for clinical pattern recognition, examination and treatment
	3- Primary and secondary cranial asymmetry in KISS children
	4- Manual therapy movements of the craniofacial region as a therapeutic approach to children with long-term ear disease
	5- Cervicogenic headache: a clinician's perspective
	6- Cervicogenic headache: physical examination and management
	7- Neurodynamics of cranial nervous tissue (cranioneurodynamics)
	8- Experience of pain and the craniofacial region
	9- The influence of posture and alteration of function upon the craniocervical and craniofacial regions
	10- Clinical reasoning - a basis for examination and treatment in the cranial region
	11- Pain management in patients with chronic craniofacial pain
	12- Clinimetrics for the clinician - the use of some indexes applicable in the craniocervical and craniofacial regions
	Glossary
	Index



