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Connective tissue manipulation (CTM) is a soft tissue manipula- 
tive technique which stretches connective tissue, restoring 
mobilii at dennislhypodemis and denidfascia interfaces and 
promoting remodelling of collagen. It is often described as a 
neural therapy because of its powerful reflex effects. Visible skin 
and cummcth tissue zones are stimulated to influence visceral 
and amlatory functions. This was demonstrated vividly by the 
Gennan founder of CTM. E l i t h  Dicke, who found that pulling 
the tissues of her low back relieved her back pain, restored the 
circulation to her aknost gangrenous leg, and reduced digestive 
P-. 
Physiotheraprsts am often deterred from using CTM by the belief 
that it is underpinned by littie in the way of sound scientific theory. 
This assumption is challenged in this paper. Research from 
several physiolosical fiekls is drawn together and evaluated in the 
l i i  of obsenred effects of CTM and, where overlap OCCUTS, tradi- 
tional massage. The contribution of wide dynamic range 
neurones in lamina V of the spinal cord; the anatomy and physi- 
ology of segemental and suprasegmental autonomic reflexes; 
biomechanics of connective tissue; and the significance of the 
physiology of sympathetiilly-maintained pain to zone forma- 
tion and dinical reseerch. will be briefly used to justify the premise 
of the paper. 
This is an extended version of a paper presented to the CSP 
Congress, september 1994. 

Introduction 
Connective tissue manipulation (CTM) is a soft 
tissue manipulative technique whose stimulus is 
directed at  the fascial interfaces. It was developed 
initially in Germany by Elisabeth Dicke in the 
19308, whose work was supported and continued 
by Dr Teirich-Leube and Professor Kohlrausch 
(Schuh, 1994). Workers such as Wunsche 
attempted to measure its effects (Bischoff and 
Elminger, 1963) although this literature is now 
unobtainable. The technique was introduced in 
Britain by the late Maria Ebner, a principal of 
Leeds School of Physiotherapy and a Fellow of 
the Chartered Society of Physiotherapy, who 
promoted its use by teaching and writing. In 
Britain, CTM has the unfortunate reputation of 
not having a credible theoretical background and 
is therefore met with some scepticism by many 
physiotherapists. It is suggested that patients 
are denied this effective clinical modality due to 

lack of therapists’ awareness and understanding. 
This paper attempts to redress the balance by 
exploring the theoretical base which underpins 
this technique and by examining research find- 
ings which inform the use of CTM in order to 
stimulate interest and debate. 

The Technique 
CTM is a technique whereby contact is made 
between the middle finger of the therapist’s hand 
and the patient’s skin. The ‘slack’ in the superfi- 
cial tissues is taken up by flexion of the therapist’s 
distal interphalangeal joint to enable the stimulus 
to occur accurately at the desired strata of tissue. 
A shear force is exerted either at the dermis/hyp* 
dermis or skinlfascial interfaces to produce a 
combination of reflex and mechanical effects, 
some of which occur simultaneously at the same 
time as the stimulus occurs, while some of the 
reflex effects are delayed. (The modifications of 
technique by which CTM is directed at the 
different interfaces in the skin have been named 
in the literature as ‘hauttechnik’ (skin technique), 
‘unterhauttechnik’ (subcutaneous technique) and 
‘faszientechnik’ (fascial technique) (Schuh, 1992). 
Tierich-Leube also developed two useful prepara- 
tory techniques (termed unterhautmassage and 
flachige technik). The original use of the term 
CTM was specific to the fascial technique which 
induces a ‘cutting‘ sensation and this is the tech- 
nique which particularly characterises CTM 
(&huh, 1994). 
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the skin and its connective tlsum iayws 
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The stimulus should take place within the 
patient’s tolerance of pain and therefore requires 
careful, sensitive modification where tissue is 
tight or hypersensitive. The therapist should also 
respond to the change in tension and compliancy 
of the tissues as the treatment progresses. More 
importantly, treatment is guided by the auto- 
nomic responses produced. The technique is 
therefore a skill which must be learned thor- 
oughly to ensure it is carried out effectively but 
safely. 
CTM is useful in situations where there is pain 
(especially of a chronic nature); autonomic imbal- 
ance; anxiety; tissue changes induced by 
autonomic change; and, circulatory disorders, 
among other conditions. Before treatment, the 
connective tissues must be inspected for topo- 
graphical changes which, where there is some 
degree of chronicity present, are commonly seen 
and palpated as flattened, indrawn areas 
surrounded by oedema. These changes are found 
in certain locations, known as connective tissue 
(CT) zones, and are related to specific visceral 
functions (Teirich-Leube, 1990). The zones on the 
patient’s back are the ones incorporated into the 
pre-treatment assessment. For example, where 
there is disturbed heart function o r  a genetic 
predisposition to heart pathology, the heart zone 
is detectable in the area of skin supplied by T1-5 
which corresponds to the segmental sympathetic 
supply of the same organ (Schuh, 1992; Ebner, 
1980; Dicke et al, 1978). The palpable changes 
start a little higher, as the fascia adheres more 
firmly to bone and therefore resists the pull of 
gravity more effectively than skin. Skin zones 
were identified by Head in 1898 who recognised 
. changes in the skin of the dermatome which corre- 
sponded to the autonomic supply of disturbed 
viscera. Head’s work was complemented by 
McKenzie (1917) who noticed increased tension 
and hypersensitivity in muscles sharing a 
common segmental innervation with pathologi- 
cally altered viscera. It was discovered that this 
phenomenon may occur in the opposite direction 
by Hartmann in 1928, who described heart symp- 
toms resulting from connective tissue changes in 
the dermatomes of the heart. The symptoms 
resolved aRer treatment of the connective tissue 
(Hartmann, 1928) - which shows the potential 
significance of soft-tissue manual therapy. Thus, 
Dicke was able to find literature to explain her 
interesting therapeutic findings of the 1930s. She 
discovered CTM by accident when, by pulling and 
stretching the tissues of her back for relief of pain, 
she not only reduced pain and local thickenings, 
but also improved the peripheral circulation so 
much, she was saved amputation of her leg. Her 
gastric symptoms also improved. Head and 
McKenzie’s work offered an anatomical explana- 
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tion for the presence of connective tissue zones 
and their visceral link. Hartmann ih 1928 demon- 
strated that visceral symptoms can be both 
induced and treated via superficial somatic 
tissues. This opened up a whole new realm for 
physiotherapists interested in addressing changes 
in the soR tissues via massage-related techniques. 

CTM is unusual among reflex therapies in that it 
offers a clear anatomical connection between the 
point of treatment stimulus and the structure 
being treated. Thus functional or pathological 
changes, either currently producing symptoms 
or those to which the patient is genetically predis- 
posed (‘silent’ zones), can be detected by 
examining the surface of the back. The relevance 



of these to physiotherapists, who rarely treat 
visceral malhction, may initially appear some- 
what tenuous. Examination of these zones may 
result in the identification of tissue changes which 
may be causing musculoskeletal pain or they can 
denote a more general autonomic imbalance. 
Treatment of them, when applied at  the appro- 
priate tissue interface, can be used to correct 
these mahnctions which in reality tend to coexist 
and can be influenced with CTM along with other 
specific malfunctions such as circulatory disorders 
or hormonal problems. 

Scientific Bash 
These CT zones and the suggestion that there is 
a mode of treating them which is able to produce 
such powerful effects, may puzzle physiothera- 
piste encountering this concept for the first time. 
An attempt to explore the theoretical background 
involves drawing upon literature from a variety of 
fields in order to offer credibility to the claims of 
CThd users. Unfortunately, little has been added 
to the work conducted in the early decades of CTM 
and any exploration of the theoretical background 
requires scrutiny of material which may be 
regarded in academic circles as  being ‘old’. 
However, in the absence of more recent work, it 
cannot be judged ‘dated‘ until disproved or 
replaced. 

It has been augeeeted by Tophoe (1970) and Hame 
(1962) that tissue changee occur as a result of an 
’irritated focus’ in the autonomic reflex loop, prob 
ably in the visceral component, causing abnormal 
activity in the medullary internuncial pool of the 
autonomic nervous system (ANS). The earlier 
work of Cross and Nonnenbruch (1952) identi- 
fies the vaacular link as being central to this 
phenomenon. In their paper, they describe 
Schneider‘s experiment which demonstrated an 
ertensive abnormal vasoconstriction in response 
to mild mechanical stimulation to the ear of a 
rabbit which had suffered cold damage. They 
suggested that hypersensitivity develops in the 
vamdar system which surrounds a damaged area 
and maintained that further healthy tissue could 
become damaged by the secondary angiospasm. 
Thus an area of damage could precipitate these 
changes, resulting in an irritated focus in the 
sympathetic-vascular connection, leading to 
timue changee and autonomic disturbance. 

This concept corresponds with that of Korr’s 
( 1979) ‘facilitated segment’, now well established 
in oatsopathy. It refers to a vertebral segment 
which ir mom easily stimulated than usual (ie the 
synapws am in a state of neuronal ‘facilitation’) 
and which may produce a wide neuronal response 
throughout the segment. Thus. stimulation of any 
d i t r  components (joint receptors for example) will 
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result in a heightened neuronal response in all 
the structures of the segment. This would explain 
why a patient may describe, for example, an  
increased level of discomfort in an already 
inflamed gall bladder following a strain in the 
thoracic paravertebral muscles of the same 
segment. Tophos’ theory, however, suggests a 
broader ‘facilitation’ throughout the ANS, which is 
seen segmentally as zonal tissue changes and 
systemically by altered autonomic balance. Gross 
and Nonnenbruch (1952) describe case histories 
in which diverse symptoms of sciatica, muscular 
weakness and jaundice among others disappeared 
following anaesthesia of a scar. In some cases, the 
scar was relatively minor and at  a considerable 
distance from the apparent source of the symp- 
toms. It seems possible that these scars produced 
changes similar to the circulatory hypersensi- 
tivity found by Schneider and that this is the 
‘irritated focus’ producing a ‘facilitated segment’ 
and that the extra-segmental effects demonstrate 
Tophos’ broader ‘facilitation’. 
This line of theoretical supposition would comple- 
ment ideas from the musculoskeletal field 
(Grieve, 1991,19861, where tissue changes are 
commonly assumed to be segmental autonomic 
changes resulting from nerve involvement in joint 
disorders (Gunn, 1989). It is likely that the ‘im- 
tated focus’ of Tophos and Haase is neuropathic in 
origin and that the CT zones occur as a result of 
the adverse neural tension described by Butler, 
1991, but in this context, occurring in autonomic 
nerves. This theory was actually first proposed 
in 1911 when Cornelius stated that mechanical 
obstruction of a neural pathway resulted in 
sensory, motor, vasomotor or secretory change 
and warranted massage of these ‘nerve points’ 
(Bischof and Elmiger, 1963). The postulated 
mechanism is one of inflammatory change 
resulting from major (such as surgery) or minor 
tissue trauma which may involve the autonomic 
nervous tissue in adhesion formation between 
intra- or extra-neural tissue interfaces. The key 
component is the local circulation - an altered 
capillary response resulting in an imbalance of 
the local tissue fluid, resulting in somatic CT zone 
formation. It is interesting to note that the 
changes recognisable to the CTM therapist as 
zonal signs correspond with those described as 
occuring in reflex sympathetic dystrophy (RSD). 
These include allodynia, trophic changes, 
abnormal sweating and blood flow (Fialka, 1991; 
bnica, 1990, Roberts, 1986 Blumberg and Janig, 
1983) and are discuseed in mnre detail elsewhere 
(Holey 1995; Holey and Watson, 1995). This 
would further suggest that zones are fnrmcd in 
response to altered autonomic supply within the 
segment. For exampte. it would also explain whv 
the onset of symptoms of discomfort in  thtb 1 I C - I I C ~ S  
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of the low back and aching and circulatory 
changes including swelling in the legs can often be 
traced back to pelvic surgery during subjective 
assessment of the patient. Symptoms such a s  
these respond extremely well to a course of CTM 
but are often misinterpreted as spinal pain and 
reach an  unsatisfactory result when treated as 
such. 

Effects of C"M 
The effects produced are  both mechanical and 
reflex. During and following CTM, The tissues 
appear to reduce in tension and to feel smoother, 
more uniform in consistency - less 'dry' or oede- 
matous. Local thickenings reduce in size and 
become looser and more elastic and the skin 
becomes less hypersensitive. As these mechanical 
changes occur, a corresponding reduction in symp- 
toms both local and distant is produced via the 
reflex effect. Some of the local tissue changes 
occur after a slight delay, suggesting a complex 
interrelationship between the mechanical and 
reflex within the skin (Schuh, 1994; 1992). The 
possible physiological mechanisms by which these 
effects happen will now be explored. 
Caution must be applied when considering which 
effects are mechanical and which are reflex. The 
answer remains unknown at present. Sclero- 
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derma, for example, responds well to CTM and it 
has been assumed that the effect of CTM in this 
condition was primarily mechanical. Hemck et a1 
(1992) transplanted clinically normal skin on to 
a sclerodermous area (the tip of a finger) in the 
same patient. It became sclerodermous within ten 
months, substantiating the earlier work of Fries 
et al (1971), who also transplanted affected skin 
to an unaffected part of the body which remained 
normal. These studies show that sclerodermatous 
changes are due to the microenvironment of the 
skin, rather than the composition of the skin 
itself, and it has been suggested by Hemck et al 
that the primary pathology occurs in the micro- 
circulation. It would follow, then, that  CTM 
improves this condition by its reflex circulatory 
effect. 

Reflex Effects 
Effects on the Local Circulation 
The first notable response of the tissues to CTM is 
that a triple response effect is produced. This can 
be an  effect of considerable strength, causing a 
flare and sometimes wheals which can linger for 
several hours, but without discomfort to the 
patient. The stroke of CTM produces a sharp 
'cutting' sensation (Schuh, 1992; Ebner, 1980). 
This stimulation of mechanoreceptors results in 
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the triple response reaction. The 
nerve collaterals which pass to 
neighbouring blood vessels are 
stimulated when sensory stimuli 
occur (Lamb ef al, 1984). An 
examination of the circulatory 
plexus of the skin suggests how 
this can take place at the point of 
CTM stimulation. Where it can 
be applied at the interfaces 
between the dermis and hypo- 
dermis (subcutaneous fat layer) 
and the hypodermis and fascia, it 
can be assumed that  the retic- 
ular plexus found between the 
dermis and superficial fascia1 
layer and the plexus between the 
superficial and deep fascia are 
stimulated, v i a  the capillary loop 
found close to the base of the 
dermis. 

As the triple response can be 
long lasting, it may be accompa- 
nied by mast cell degeneration 
which results in release of irri- 
tatory substances, causing local 
neurogenic inflammation. As few 
blood vessels have vasodilator 

Phy8fohmpy, hmmber 1995, -61, no 12 
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tone. Stimulation of autonomic efferents results 
in release of noradrenaline which increases 
cutaneous blood flow by reducing tone in vascular 
muscle (Williams et ul, 1989). This local effect 
may have implications throughout the central 
nervou8 system, which monitors and attempts to 
balance autonomic function. Perhaps this is a key 
mechanism whereby the stimulus of CTM initially 
affects the ANS. 
In early CTM related studies, Wunche’s histolog- 
ical examination demonstrated that the ground 
substance of CT was more sol-like and less gel-like 
in acute swelling. However, in chronic swelling, 
the ground substance was more gel-like and 
newly formed fibroblasts were present in the 
hypodermis. This new connective tissue resembles 
a scar as it shrinks (Bischof and Elmiger, 1963). 
It would be logical to assume that the reflex 
changes described above may lead to chronic 
tissue changes which require a mechanical 
approach to treatment. It could be suggested that 
the reflex effects may not be adequate to deal with 
some of the hardened, indurated areas, therefore 
reflex therapy and manual therapy are required 
simultaneously, the former to correct the circula- 
tory and autonomic imbalances. An interesting 
observation is that the tissues undergo a delayed 
reaction to CTM. This appears to result h m  the 
reflex events. There is also a delayed change in 
consistency - as if the tone of the skin changes. 
Skin ‘tone’ is not yet understood and it is clear 
that a t  present, we are unable to specify which 
skin changes are attributable to the mechanical 
and which to the reflex effects of CTM. 

Effects on ANS 
CTM has an  obvious reflex effect beyond the 
simple axon reflex. Examples of this are altered 
visceral function such as increased menstrual 
flow, or increased sympathetic reactions of 
sweating, palpitations or faintness, should the 
technique not be applied with appropriate 
caution. These responses must be triggered via 
autonomic reflexes. These reflexes are widely 
accepted in relation to the function of the enteric 
nervous system in the gut - food entering the 
oesophagus stimulating peristalsis, for example, 
which can be described as a type of viscero- 
visceral reflex - stimulation of viscera producing 
a visceral response. 

Sat0 et aZ(1977) demonstrated that autonomic 
reflexes occur in a cutaneo-visceral direction by 
experimentally increasing the tonus in the 
bladder of a cat by the mechanical and thermal 
stimulation of perineal skin. This provides some 
experimental evidence for the presence of 
segmental autonomic reflexes. It is presumably 
the mechanism by which CTM can have an effect 

on organs when it is applied to the corresponding 
zone. For example, clinical findings demonstrate 
that treatment of the bowel zone often results in 
a bowel movement shortly after the treatment 
and an improvement in bowel function is often 
a positive side-effect of treatment around the 
sacrum and buttocks, the area termed the ‘Basic 
Section’ of Ebner (1974) and the ‘basic build up’ of 
Dicke et ul(1978). Similarly, patients receiving 
CTM report an altered bladder output which can 
be particularly marked where the tissues are 
‘spongy’ with fluid or cellulitic. This occurs 
commonly when treatment is applied as described 
by Dicke and Ebner, beginning in the basic 
section to avoid side effects. These can be 
alarming and unpleasant such as palpitations and 
faintness. The exact reason for this is unknown 
but Klein and Hendrickx (1978) have suggested 
that it avoids stimulation of reflexes which 
involve large viscera, such as the heart or 
stomach, and that by the time the stroke has 
reached those segments, the body has become 
‘acclimatised’ to the stimulus. They also suggest 
that working on the fascia surrounding muscle 
stimulates the myotome; thus working over latis- 
simus dorsi, for example, will stimulate the C6-8 
segments via the myotome and T3-4 sympatheti- 
cally (Dicke et al, 1978). This recognition that 
CTM is able to influence segmental relationships 
other than those of CT zones should be utilised 
in its application, for example by the use of 
short strokes which have a deeper influence on 
the fascia (therefore often myotomally) and are 
useful in more chronic situations, or long strokes 
which stimulate more superfically (therefore 
dermatomally) and which should be used in more 
acute situations. 

Sat0 et 01 (1977) offer further research evidence 
which may help to elucidate this phenomenon. 
They demonstrated that mechanical and thermal 
stimulation of the skin on the perineum could 
also inhibit micturition contractions in the cat. 
Their method involved using 26 anaesthetised 
cats and recording bladder pressure using a 
balloon made of condom rubber. Of particular 
interest, they produced a similar effect by stimu- 
lating skin as far away as the abdomen and chest. 
Thus, suprasegmental autonomic reflexes are 
suggested. While the segmental type responds 
to  stimulation of type I11 afferents (Sato and 
Schmidt, 1971), suprasegmental reflexes result 
from fibre type I1 and I11 stimulation and maxi- 
mally from delta fibre type stimulation. This 
reflex involves the medulla and cerebral cortex 
(Koizumi and Brooks, 1972). 

CTM appears to have supra-segmental effects, 
which promote an autonomic balancing effect. 
When patients present for treatment, they are 



assessed for sympathetic or parasympathetic 
dominance. The former may be tense, in a height- 
ened reactive state ('jumpy') with a poor sleep 
pattern and increased skin 'tone'. The latter may 
be lethargic, listless, prone to fatigue with a need 
for excessive sleep and with reduced skin 'tone'. 
These states may be marked, or may be merely a 
subtle tendency away from perfect autonomic 
balance. Treatment with CTM will often produce 
a swing in the direction opposite to that which 
is dominant, before re-balancing sympathetic 
and parasympathetic function. 

It seems probable that some of this autonomic 
balancing should occur before the stimulus is 
applied to the parts of the body in which it could 
produce extreme reactions. The rationale then 
would be that suprasegmental reflexes must be 
stimulated prior to segmental reflexes in the 
thoracic dermatomes. Care must be taken that 
the appropriate tissue interface is treated, as skin 
and its underlying muscle may not share the 
same segmental nerve supply. 

Mechanical Effects 
As already stated, it is unknown at  the present 
time which effects occurring locally in the soft 
tissues are reflex and which are mechanical. CTM 
induces a reduction in soft tissue tension which 
could be as a result of either, but also has a local 
mobilising effect and induces reduction in local 
thickenings. The shear force created at the tissue 
interfaces is thought to produce a traction force at 
the deeper of the two layers. The main constituent 
of connective tissue is collagen, a protein which 
derives strength from its arrangement of cross- 
linked tropocollagen molecules, bonded by 
opposite charges on the amino acids of adjacent 
molecules. These fibres are stretched by the 
application of an angulatory force at  the tissue 
interface. Longitudinal stretch of collagen has 
been well researched in tendons and ligaments 
and it has been found to exhibit standard 
stresdstrain behaviour. When connective tissue is 
stretched initially, the elastic component allows 
elongation. This is thought to be a straightening 
of the 'crimping' in the fibres. This occurs in the 
toe region of the stress/strain curve and is a 
temporary response to stretch. A stronger force 
breaks intermolecular bonds joining fibres, in a 
permanent plastic effect (see for reviews 
Threkeld, 1992; Tillman and Cummings, 1992; 
Carlstedt and Nordin, 1980. 
In the authois clinical experience, the mechanical 
effect can be marked in patients with chronic low 
back pain, who have postural adjustments and 
loss of ranges of movement. The tissues in these 
situations become very inelastic with areas of 
thickening and tenderness as a result of their 
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immobility. This problem appears to be self- 
perpetuating, as the tissues have insufficient 
extensibility to allow movement and produce pain 
when stretched, which results in further thick- 
ening and adhesion at tissue interfaces with 
tissue contracture as movements or postures 
which produce the pain are avoided. 

Woo et a2 (1975) and Akeson et aZ(1973) found 
that on immobilisation, collagen fibres are laid 
down in a random manner, movement being 
necessary to stimulate orientation along the 
lines of stress, and cross-links are formed 
between adjacent collagen fibres. This affects 
the function of the tissue by rendering it inext- 
ensible. The lumbopelvic fascia, for example, 
can become functionally less mobile if pain 
and muscle spasm have a 'splinting' effect on 
the lumbar spine. Patients also complain of a 
feeling of stiffness within the tissues them- 
selves, presumably as a result of poor exchange 
of tissue fluid and, consequently, oedematous 
tissues. 

A strong mechanical effect is thought to be 
produced by CTM because of specificity of the 
stroke, rather than force, causing stretch in both 
the elastic and viscous components of connective 
tissue. Thus cross-links between fibres are 
stretched, remodelling of shortened tissues is 
facilitated, areas of thickening reduced, and 
strength within the tissues and mobility at the 
interfaces re-established (see for discussion Till- 
man and Cummings; Grodin and Cantu, 1993). In 
addition, CTM possibly reduces viscosity in the 
ground substance by improving fluid flow through 
the tissues via  the reflex effect. Evans (1973) 
found that stretch of connective tissue led, on 
release of the stretching force, to a reorganisation 
of the ground substance more evenly between 
the fibres. 



CTM and Pain Mechanisms 
CTM can have a rapid, powerful clinical effect in 
pain states, particularly where the pain appears 
to be sympathetically maintained. Such pain 
normally responds poorly to most forms of treat- 
ment; however, the effect of CTM may be 
considerable. The effectiveness of CTM in pain 
conditions therefore warrants some consideration. 
As discussed above, the stimulus by which CTM 
produces its response occurs in the skin. The 
neurones a t  which stimuli converge from skin, 
muscle and viscera (therefore being sensory, 
motor and sympathetic) are the wide dynamic 
range (WDR) neurones which are found in lamina 
V of the dorsal horn of the spinal cord. Roberts 
(1986) suggests that pain may be maintained by 
the sympathetic nervous system, by a continuous 
stimulation of mechanoreceptors. He proposes 
that if chronic pain has already caused sensitisa- 
tion in the wide dynamic range neurones (known 
to occur by stimulation of C-nociceptors - 
Schouenborg and Sjolund, 1983) the firing of the 
mechanoreceptors in response to Sympathetic 
stimulation will cause tonic firing of the WDRs 
thus perpetuating the cycle. These circumstances 
could presumably perpetuate the zonal tissue 
changes, thus maintaining them after the causal 
problem has resolved. The mechanism, working in 
reverse, could help to explain the powerful effect 
of CTM in such conditions. If CTM reduces sympa- 
thetic vasoconstrictor tone (for example to induce 
the triple response), then it is possibly the case 
that the sympathetic stimulus throughout the 
segment and throughout the neuronal pathways 
involved in supra-segmental reflexes may also be 
reduced. Consequently, activity in the sympa- 
thetically stimulated mechanoreceptors will be 
reduced, eventually reducing the WDR sensitisa- 
tion. An additional factor must be involved to 
cause the very rapid pain relief which can occur, 
possibly via a pain-gate mechanism. A likely 
possibility, as the effects are often long lasting, 
is that the sharp, cutting sensation stimulates the 
descending mechanism whereby post-synaptic 
inhibition occurs (Watson, 1986). CTM has, in fact, 
been shown to cause release of endogenous 
opiates (Kaada and Torsteinbo, 1989) which 
would demonstrate that post-synaptic inhibition 
does occur. 

Research Findings 
It is evident that research from various fields can 
help establish a theoretical base for this technique 
although detailed critical evaluation of the 
reaearch is outside the scope of this paper. While 
CTM wrs report impressive results, there is little 
in the way of valid clinical research findings to 
demonstrate the therapeutic effectiveness of CTM. 
One of the earliest studies on CTM to be reported 

in English language medical literature is that 
conducted by Horstkotte et a1 (1967). It was found 
that from a group of 42 male patients with occlu- 
sive arterial disease, peripheral blood flow 
increased more in the 18 who received a course 
of CTM than in those receiving the conventional 
drug therapy in use at the time. The CTM group 
showed a decrease in blood flow immediately after 
the treatment which was still present 35 minutes 
after termination of treatment. However, a t  the 
end of the two-week treatment period, the highest 
values of blood flow and toe temperature were 
shown in the CTM group. This research had 
several problems in controlling variables, such 
as seventy of clinical problems and other factors 
affecting the sympathetic nervous system. It 
was further limited by the technology and 
drug therapy available a t  the time. An earlier 
‘experiment’ reported by Ebner (1980) had found 
an increase of fingertip temperature following 
CTM peaking 30 minutes following cessation 
of treatment. It is unclear, but likely, that 
this ‘experiment’ was conducted using normal 
subjects, and exact details of the procedure 
are unknown. 

Attempts to explain the mechanism by which CTM 
causes vasodilation have been made by Kaada 
and Torsteinbo (1987) who measured vasoactive 
intestinal polypeptide (a powerful vasodilator) but 
found this not to be significantly raised following 
CTM and suggest, therefore, that the vasodila- 
tion has an alternative cause. This study was 
based on a relatively small sample (12) of volun- 
teers who suffered from a variety of conditions 
but was carried out in a sound, controlled way, 

Studies attempting to measure autonomic change 
produced by CTM have had disappointing and 
inconsistent results. Kisner and Taslitz (1968) 
studied the effects of CTM on the autonomic func- 
tion of nine healthy volunteers. Each subject 
received CTM treatment of the ‘basic section’, 
effleurage following the same pattern of strokes 
and no treatment. Each test procedure was 
followed by a rest period and there was a week 
between each different procedure. Recordings of 
heart rate, blood pressure, galvanic skin resis- 
tance and peripheral skin temperatures were 
made at 1,5,10,15 and 20 minute intervals both 
during the procedures and during the rest period. 
The results showed a rise in sympathetic function 
during CTM in comparison with the control groups 
and no increased peripheral circulation and 
relaxation. Sequential CTM was studied in 
14 healthy subjects (mean age = 61.3 years) 
(Reed and Held, 1988). They were randomly 
assigned to a CTM or control group. The meas- 
ures of skin temperature, galvanic skin response, 
mean arterial blood pressure and heart rate 
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showed no significant change across the CTM 
group or sham ultrasound control group. 
Unfortunately, resulta are not given in the paper 
although it is stated that 'all subjects demon- 
strated changes in all dependent measures... 
regardless of their treatment group'. 
These studies measure autonomic function, which 
is very difficult to control for, as it can be affected 
by emotional responses such as apprehension and 
discomfort. There have been no studies which 
have demonstrated good levels of reliability and 
validity of autonomic measures (Plaugher et al, 
1993). They also measure change across the group 
rather than individual change. If the assertion 
that CTM re-balances the autonomic nervous 
system is correct, then each individual would tend 
to respond uniquely before reaching a balanced 
state. Furthermore, many 'normal' subjects could 
be expected to have a good balance between the 
two components of their autonomic nervous 
systems and would therefore respond minimally 
to CTM. While few individuals have perfect auto- 
nomic balance (as observed when teaching 
courses), a patient group should certainly produce 
a more significant swing than a group of healthy 
volunteers. If better measurement tools were 
found, more detailed analysis of indiuiduul scores 
could be conducted through clinically-based 
research aimed at clinical outcomes which should 
produce more meaningful results. Indeed, in the 
study of McKechnie et a2 (1983) of five patients 
suffering from anxiety, their more complex 
method of measuring autonomic reactions showed 
a significant change in most measures towards a 
state of relaxation (parasympathetic activity) in 
individual measures but no significant results 
when compared across the group. The tools of 
physiological measurement, however, were of 
questionable reliability and a small sample was 
studied. Clinically, the researchers found that 
individuals experienced a drop in tension at a 
unique point in the treatment period and that this 
appeared to precipitate a cathartic reaction, 
following which they were more responsive to 
psychological interventions. 

The results in reported pain relief studies have 
been more positive. Frazer (1978) found CTM to be 
more powerful than epidural analgesia. However, 
his report was a description of an individual 
patient's response with no statistical analysis of 
results, although with some attempt at validating 
pain measures. 

Kaada and Torsteinbo (1989) in their important 
study found that CTM raised beta-endorphin 
levels, an effect which lasted one hour after treab 
ment, with a peak rise five minutes after termi- 
nation of treatment. The CTM was as 
standardised as possible while following Ebneis 

basic recommendatioae. Clinically, however, the 
treatment would be further modified according 
to individual need 80 it muld be erpected that the 
researcher's results would be enhanced outside 
theae experimental conditions. Thie awumption is 
not proven, however, outside anecdotal clinical 
experience. 

While in-depth analysis of these researches are 
beyond the scope of this paper, an attempt has 
been made to show that some research has been 
carried out with varying SUCUXM and that it adds 
to the knowledge of CTM, not least in demon- 
strating the complexity of appropriate design (for 
example, see the Ebner study), the inadequacy of 
measurement tools (for example, sea the Kisner 
and Taslitz, the Reed and Held and the 
McKecbie studies) and the need to fully explore 
and understand the nature of CTM before clini- 
cally-based experimental work can be planned 
and carried out effectively (for example, see the 
Reed and Held study). 

Conclusion 
CTM offers physiotherapists a useful, indeed 
powerful therapeutic tool which has particular 
value in that it has a versatility shared by few 
physiotherapeutic modalities. It has been criti- 
cised for having an insufEcient scientific basis but 
work drawn fmm severel fields considerably eluci- 
date the theoretical background of this technique. 
It has been suggested in this paper that events 
resulting in altered autonomic function - often 
as a result of neural tension in the peripheral or 
visceral autonomic nervous system - cause 
segmental and suprasegmental 'facilitation'. Thie 
leads segmentally to circulatory changes which 
produce RSD-type tissue responses resulting in 
visible and palpable CT mnes and, more widely, to 
an autonomic imbalance. 
Treatment by CTM must begin in the 'basic 
section' in order initially to stimulate tissues 
away from segments which may affect mqjor 
viscera. The therapeutic effecte Occur uia 
segmental (through type 111 afferents) and 
suprasegmental (through 11,111 and delta type 
afferents) reflexes, the latter involving the 
medulla and cerebral cortex. Thus, local and 
peripheral circulation is increased and the a u b  
nomic balancing effect produces a feeling of 
well-being. Visceral function may also be stimu- 
lated. I t  is suggested that CTM induces a localieed 
stretching of collagen fibres and their cross- 
bridges, reducing thickenings and tissue 
contracture and therefore pain on movement. 
Pain is further reduced with CTM by endogenous 
opiate release producing post-synaptic inhibition 
and by breahing the cycle of sympathetically- 
maintained pain. 



There exjsta a complex inter-relationship between 
the reflex and mechanical effects of CTM which 
is at present poorly understood. CTM therapy has 
led to a recognition of an interrelationship 
between local symptoms (for example, pain, fluid 
imbalance, circulatory disturbance) and general 
symptoms of sympathetic and parasympathetic 
dominance. Treatment aimed at  both local and 
general symptoms produces clinical results which 
are significant and satisfying for both patients 
and therapists. There is, however, a paucity of 
clinical research in this area and much more 
needs to be done. 

There is a long journey ahead before physiother- 
apists find the complete scientific understanding 
necessary to enable us to harness the therapeutic 
power of CTM to ita fullest extent. Finding the 
scientific evidence for the theoretical and the more 
important clinical effects is even further away. 
It is hoped that this paper wil l  stimulate debate 
and research to prove or disprove some of these 
assertions and that the knowledge base of the 
technique will be extended as a result. More 
importantly, it is hoped that therapists will be 
inspired to use the technique more confidently 
and consistently when its use is indicated, to offer 
their patients the therapeutic effects which may 
otherwise be denied to them. 
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