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improve and hasten healing of soft-tis-
sue injuries (Smith et al 1994), to
improve lymph drainage in lymphoedema
(Casley-Smith et al 1998, Fiaschi et al
1998, Kurz et al 1981) and generally
improve blood circulation in oedematous
limbs (Goats 1994). Massage has also
proved beneficial in the management 
of chronic pain associated with fibro-
myalgia (Sunshine et al 1996), rheuma-
toid arthritis, (Field et al 1997a) acute
pain experienced during childbirth
(Waza et al 1993) and after the debride-
ment of burns (Field 1998). It is reported
to prevent adherent scar formation after
surgery (Norris 1993) and it has also
been used to reduce the symptoms of
such conditions as asthma, (Field et al
1998) diabetes (Field et al 1997b) and
enhance the immune systems' cytotoxic
capacity (Diego et al 2001, Ironson et al

ABSTRACT: One of the therapeutic uses of massage is to facilitate repair
of damaged tissue. A potential hazard of massage is that direct pressure on
muscle is known to damage skeletal myofibres. This study examines the
effect of a new form of massage using compressed air on the morphology of
untraumatised rabbit skeletal myofibres. 

Under anaesthetic, the left and right vastus lateralis muscles of 16 
New Zealand, white rabbits were treated with 10 minutes of compressed air
therapy at 1 Bar using a single hole (5 mm) applicator head and control
biopsies were taken from the opposite limb. Biopsies were prepared for light microscopy and transmission electron
microscopy. Morphometry, using image analysis revealed a significant increase in myofibre diameters 10 minutes 
(p < 0.001) and 24 hours (p<0.01) after compressed air massage. Six days after treatment diameters were significantly
reduced (p < 0.01). Morphologically, myofibres in control specimens were normal. Shortly after compressed air 
massage, juxta-nuclear and intermyofibrillar oedema was present and electron-lucent spaces were filled with swollen
mitochondria and elements of the sarcoplasmic reticulum (SR). Glycogen and other non-contractile organelles were
sometimes aggregated in oedematous, sub-sarcolemmal regions. Twenty four hours after treatment, intermyofibrillar
oedema was reduced, but SR swelling remained and many fibres were characterised by focal and large areas of
myofibrillar disorganisation. With the exception of occasional swollen elements of the SR and a single internalised
nucleus, myofibres morphology had returned to normal 6 days after treatment. Compressed air massage causes less
damage to skeletal myofibres than a similar form of localised pressure treatment, deep transverse frictions. Clinical
studies using this new modality are warranted.
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INTRODUCTION
Massage is perhaps the oldest of the
healing crafts, with surviving documents
from China and India mentioning “rub-
bing” as a form of therapy up to 5000
years ago. Hippocrates (circa 430 BC),
is credited with saying, “a little rubbing
is beneficial” (Kaments 1960). More
recently, in 1847, Per Henrik Ling
developed and published a comprehen-
sive system of massage, which today is
known as “Swedish Massage Therapy”,
a modality that covers a wide range of
manual manipulations of the human body
(effleurage, petrissage, frictions, stroking
and vibration) (Beard and Wood 1965).  

Massage is reported to impart a broad
spectrum of benefits on a wide range of
muscular-skeletal injuries and medical
and psychological conditions (Field
1998, Goats 1994). It is widely used to

1996). In addition, massage has also been
used to reduce stress (Cady and Jones
1997).  

A key aim of massage in the treat-
ment of soft tissue lesions is to facilitate
repair and the return to normal tensile
strength of the damaged tissue, with the
production of a flexible functional scar
(Hunter 1994). 
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Figure 1: Compressed air massage unit consisting of
two reservoir tanks, a regulator valve and inflow
and outflow tubing. 

Figure 2: Compressed air applicator heads. Configura-
tion ranges from a single large diameter 5 mm hole
to a long narrow slit.

A new form of treatment has recently been developed, that
employs compressed air as a massage modality (Jet Therapy®).
When compressed air is applied through a 5 mm diameter hole
at pressures of one to two Bar, the pressures generated in
skeletal muscle are high (Mars 2002) and the effect may be
similar to that of deep transverse friction (DTF). Deep trans-
verse friction provides therapeutic movement over a small area
and allows pressure to be applied to greater depth in muscle
than effleurage or petrissage modalities. It has been used 
for the treatment of muscle strains and tears, tenosynovitis,
tendinitis and ligament strains (Fritschy and de Gautard 1988,
Gimblett et al 1999, Hammer 1993). A potential hazard of
massage, especially a technique such as DTF is that direct and
indirect pressure on muscle may damage skeletal myofibres
(Mars and Hadley 1998). DTF has recently been shown to alter
the morphology of underlying myofibres, producing a time
dependent cascade of reversible changes that include myofibre
oedema, supercontraction of myofibres, two types of inclusions
and other sarcoplasmic alterations (Deane et al 2002, Gregory
et al 2002, Gregory et al 2003). 

The aim of this study was to examine the effect of compressed
air massage at 1 Bar on the morphology of untraumatised 
rabbit skeletal myofibres and to compare this with reported
data on the changes in rabbit skeletal myofibres induced by DTF.

METHODS
Sixteen New Zealand, white rabbits were studied with the
approval of the Ethics and Research Committees of the
University of Natal and the University of Durban-Westville.
The animals were housed in the Biomedical Resource Centre
(BRC) of the University of Durban Westville and were main-
tained under the care of the staff of the BRC. The animals were
fed ad libitum. Before compressed air massage, anaesthesia
and analgesia were achieved by an intramuscular injection of
a combination of 50% Ketamine and 50% Xylazine, 10 mg/kg
of rabbit body weight. After treatment, the animals were
observed during recovery from the anaesthetic and then
returned to the holding facility. Subsequent muscle biopsy was
performed under anaesthetic and the animal euthenased.

Compressed Air Apparatus and Treatment
The apparatus consists of an electrically driven air compressor,
two reservoir tanks, medical air filters, a pressure regulator
valve, pressure tubing and several different applicator heads
(Figs. 1 and 2). Compressed air at pressures of 4 to 7 Bar 
passes from the compressor into the first reservoir tank, where
the air is filtered to remove any particulate matter. A regulator
valve controls the pressure at which compressed air is released
from the first reservoir tank into the second reservoir tank 
and subsequently through compression hosing to an applicator
head. Treatment involves gently massaging skin with the metal
applicator head and the stream of compressed air that passes
through the applicator head supplements the massage. The
applicator heads differ in the number, size and position of the
holes through which the air passes. Air pressures for treatment
range from 1 to 2 Bar, and additional pressure may be applied
to the skin by the therapist pushing the applicator head down
on the skin during the massage. 

An applicator head with a single 5 mm diameter hole was
used in this study and compressed air was applied at a pressure
of 1 Bar for 10 minutes. This applicator head was selected as
it produces the highest localized pressure on subcutaneous 
tissue and muscle (Mars 2002). The left vastus lateralis was
treated at the level of the mid-thigh. The fur was removed with
a depilatory, prior to treatment, to enable observation of any
inflammatory reaction and to facilitate treatment. During treat-
ment the applicator head and compressed air jet was moved
proximally and distally over the lateral thigh. 

Muscle Biopsy and Preparation
The skin was incised longitudinally over the treatment site, the
fascia opened and a wedge biopsy of approximately 1cm3 of
the mid portion of the vastus lateralis muscle excised. Samples
were taken from the left vastus lateralis within 10 minutes
(RE1 - RE4), 24 hours (RE5 - RE8) and 6 days after treatment
(RE9 - RE12). Similar biopsies were taken from the right vastus
lateralis of each animal (RC1 - RC12), to serve as controls. To
confirm that the vastus lateralis muscle in one leg could serve
as a control for the same muscle in the other leg, biopsies were



RESULTS
All animals developed ecchymosis of the skin during com-
pressed air massage which was present for up to 24 hours after
treatment. There was minimal or no hyperaemia immediately
after treatment with little bleeding in biopsies taken within 
10 minutes of massage. Maximal hyperaemia was present 24
hours after treatment and 5 days later minimal or no hyper-
aemia was noted in any animal. The air pressure was sufficient
to tear the skin of animal 7. This resulted in surgical emphysema,
which was still present 24 hours later at biopsy. 

Morphometry
Most myofibres in all specimens were cut in cross-section and
appeared as irregular polygons grouped into bundles. Mean
diameters of fibres (FD) in the 4 specimens of the untreated
left and right vastus lateralis were 36.6 ± 10.6 µm (95% CI,
35.92 - 36.64) and 35.7 ± 10.4 µm  (95% CI, 35.01 - 36.37)
respectively. No statistical differences were detected between
either the marginal distribution of FD or FD group means. 

The mean morphometric FD data obtained from control and
massaged muscle 10 min, 24 hr and 6 days after treatment are
shown in figure 3. Within 10 min of massage, average increase
in FD was 17.2% (p <0.001). Twenty four hours after massage,
the average increase was 5.5% (p <0.002). Six days after
treatment, the average fibre diameter of the treated muscle was
reduced by 5% (p <0.05). 

The marginal distribution of fibres is shown in Figure 4.
The control distribution is derived from FD obtained from all
untreated specimens (n = 3804). Note that in control specimens,
there is a near normal distribution of FD with the mode (36%)
at 35 µm. Within 10 minutes of massage, the distribution is 
significantly skewed to larger FD dimensions with the mode
(26%) at 45 µm. Twenty four hours after massage, while the
distribution is near normal, the mode (37%) still at 45 µm. 
Six days after treatment, the distribution almost mirrors that of
control specimens the mode (34%) returning to 35 µm.
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Figure 3: Mean myofibre diameter and one standard
deviation of treated and control muscles. The mean
diameters of treated muscle was significantly different
to the untreated controls (* p<0.05 and ** p<0.001).

taken from the left and right vastus laterali of an additional 
4 untreated animals (CL13 - CL16: CR13 - CR16). To reduce
biopsy induced, muscle “supercontraction” artefact, the entire
biopsy was immediately immersed in Karnovsky’s fixative
(Karnovsky 1965) as per the method of Olmesdahl (Olmesdahl
et al 1979). After 5 minutes immersion, the biopsy was 
examined with a stereomicroscope to determine the alignment
of myofibres.  Each biopsy was bisected, one being prepared
for light microscopic morphometry, the other for transmission
electron microscopy (TEM). 

Light Microscopic  Morphometry
The tissue was re-immersed in Karnovsky’s fluid for 24 hours
prior to dehydration and perfusion and embedding in wax.
Care was taken to orientate the tissue to facilitate the cross-
sectioning of myofibres. Sections of 3 µm were cut of the wax
embedded tissue, mounted on glass slides and stained with
haematoxylin and eosin (H and E). The sections were examined
using a light microscope with a 10X objective and the cross-
sectional diameter of myofibres measured using an image
analyser and SIS software. The morphometric method
employed was that described by Mars (Mars and Gregory). In
brief, suitable areas containing transverse/obliquely sectioned
myofibres were selected for morphometric evaluation. The
myofibres were considered to be near cylinders and the 
diameter of fibres taken to be the minimum distance across
each cell. A minimum of 100 fibres were measured from 
each control and experimental specimen. The mean, standard
deviation and error of the mean was determined for the fibres
within each animal and for each group of animals.
Comparisons of means within and between groups was by
analysis of variance using the Kruskal-Wallace test with 
post-hoc testing using Dunn’s multiple comparison test. A
nonparametric test was chosen because Bartlett’s test revealed
significant differences in the standard deviations of the groups.
Significance levels were set at, p < 0.05. 

Transmission Electron Microscopy (TEM)
Tissue for TEM was minced into blocks approximately 
0.5 mm by 1 mm in such a manner as to ensure that myofibres
were oriented longitudinally through the long axis of each
block. The blocks were re-immersed in fresh Karnovsky’s 
fixative for 1 hour, secondarily fixed in 1% OsO4, block
stained in 1% aqueous uranyl acetate, dehydrated through
graded ethanols and propylene oxide and perfused with Spurr’s
epoxy resin (Spurr 1969). The blocks were embedded in 
silicone moulds and orientated to facilitate either the transverse
or longitudinal sectioning of myofibres. Survey sections, 1 µm
in thickness of both longitudinal and transversely orientated
myofibres were stained with 1% aqueous, alkaline toluidine
blue, examined by light microscopy, and areas of interest
selected for ultrastructural evaluation. Ultrathin sections,
approximately 60 nm in thickness were cut using diamond
knives, picked up on uncoated, 200 mesh copper grids and
double stained with Reynolds’ lead citrate (Reynolds 1963)
and ethanolic uranyl acetate. The sections were examined with
a Jeol 1010 transmission electron microscope at 60 kv.
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Transmission Electron Microscopy
Control: The myofibres in control tissue from right leg vastus
lateralis muscles were similar to the ultrastructural descrip-
tions of normal mammalian skeletal (Dubowitz 1985). Further,
they were similar in every respect to the recent ultrastructural
descriptions by this group of normal rabbit biceps femoris
muscle (Gregory et al 2003).  In longitudinal section, nuclei
were situated beneath the sarcolemma and basal lamina and
appeared as elongated ovals up to 25 µm in length and 10 µm
in diameter. While prominent nucleoli were present in some
nuclei, chromatin was generally distributed in small aggregates
throughout the nucleosol, especially beneath the nucleolemma.
Myofibrils were composed of sarcomeres from 1.7 µm to 2 µm
in length, with Z-band “synchrony” generally present over the
full width of each fibre. Mitochondria in the juxta-nuclear and
intermyofibrillar spaces averaged 0.3 µm in diameter and up to
2 µm in length and contained densely packed cristae within a

moderately electron-dense mitochondriosol. T-tubes were not
swollen and the intermyofibrillar space contained substantial
quantities of �-glycogen. Sarcoplasmic reticulum and Golgi
cisternae appeared normal (Figure 5). Supercontraction bands
were not present in any fibre suggesting that the preventative
measures taken to preclude preparation mediated mechanical
artefact had been successful.

Within 10 minutes of compressed air massage:

While most nuclei appeared ultrastructurally normal, many
juxta-nuclear regions contained swollen mitochondria and
other sarcoplasmic organelles (Figure 6). Intermyofibrillar
spaces were wider than in control tissue and contained swollen
elements of the sarcoplasmic reticulum. Such regions usually
contained apparently normal t-tubes together with normal and
swollen mitochondria within a glycogen rich matrix (Figure 7).
Other fibres had wide, oedematous intermyofibrillar spaces

Figure 5: Control - Myofibrils (M) and mitochondria
(m) in an apparently normal myofibre. t-tubes
(arrowed)

Figure 6: <10 minutes post-therapy - Swollen (sm)
and normal mitochondria (sm) and swollen elements
of the smooth endoplasmic reticulum (s) near a 
normal nucleus (N). b = basal lamina; sarcolemma
(arrowed).

Figure 7: <10 minutes post-therapy - Separated
myofibrils with a sarcosol rich in glycogen (g). Note
numerous swollen elements of the SER, swollen mito-
chondria and disorganised myofilaments (f). Normal
t-tubes (arrowed)
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24 hours and 6 days after compressed air massage.
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is plotted for comparison.
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devoid of glycogen and other particulate material within which
were numerous membrane-bound vacuoles. The t-system in
such areas was difficult to identify, but when located was not
swollen (Figure 8). While there were no supercontraction
bands in any fibre, there were some myofibrillar irregularities.
In oedematous fibres, there was focal disorganization of indi-
vidual and small groups of sarcomeres with actin and myosin
filaments in disarray (Figures 7 & 8). Usually in less swollen
fibres, peripheral myofibrils were “stretched” on the periphery
of fibres, thereby causing asynchrony of Z-bands across the
fibre. Z-band asynchrony was exacerbated by the stretching
(3.2 µm) and contraction (1.5 µm) of sarcomeres within indi-
vidual myofibrils (Figure 9). Of particular note were the large,
oedematous subsarcolemmal spaces, some exclusively filled
with glycogen, some with glycogen together with occasional
mitochondria and others empty save for occasional mito-
chondria and other small sarcoplasmic organelles (Figure 10).

24 hours after compressed air massage:

Numerous vacuoles, presumably dilated elements of the 
sarcoplasmic reticulum, were present in widened intermyo-
fibrillar spaces in most fibres. Some vacuoles were embedded
in a matrix rich in glycogen (Figure 11), while others were
located in a particularly electron-lucent sarcosol similar to that
shown in Figure 8. Irrespective of the matrix, the mitochondria
and t-system appeared normal. Many myofibres had regions
where the integrity of sarcomeres had broken down. In some
fibres, the dissolution of sarcomeres was restricted to 3 or 4
sarcomeres in a single myofibril while in others, sarcomere
dissolution extended over a significant proportion of the fibre
(Figure 12). While focal groups of contracted sarcomeres
caused myofibrillar, Z-band asynchrony in some fibres, only
one example of supercontraction was found in one fibre
(Figure 13). The contraction band extended across most of the
fibre and was comprised of 18 sarcomeres with an average
length of 0.4 µm. Adjacent sarcomeres were “stretched” up to
3.3 µm in length. The nucleus of this fibre was crenated and
the nucleolemma swollen. Other than this single aberration,

Figure 11: 24 hours post-therapy - Normal mitochon-
dria and myofibrils with a sarcosol rich in glycogen
and replete with swollen SER (s).

Figure 8: <10 minutes post-therapy - Oedematous
region (O) between myofibrils. Note apparent 
sarcomere disorganisation (f). Normal t-tubes
(arrowed).

Figure 9: <10 minutes post-therapy - Stretched (ss)
and contracted sarcomeres (cs) near the periphery of
a fibre.

Figure 10: <10 minutes post-therapy - Oedematous
subsarcolemmal "sac" (O) containing aggregates of
glycogen (g) and occasional small mitochondria.
Basal lamina (arrowed).
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and a very occasional, morphologically normal internalised
nucleus, the general appearance of nuclei in this group of spec-
imens was normal.

Treatment ruptured the skin of animal 7 and occasional
groups of erythrocytes were seen in the interfibre spaces.
Other than this, the morphological appearance of myofibres in
this animal was similar to those in muscle from other animals
in this group.

6 days after compressed air massage:

Most fibres appeared morphologically normal with no evidence
of oedema in either the sarcoplasm or t-system (Figure 14).
There were, however, occasional fibres where the sarcoplasmic
reticulum remained dilated and where intermyofibrillar 
vacuoles were still present (Figure 15). While still exhibiting
some abnormalities, such fibres contained apparently normal
mitochondria, nuclei and other non-reticular, sarcoplasmic
organelles. Glycogen levels were normal and there was no 
evidence of t-tube swelling.

DISCUSSION
Compressed air therapy (Jet Therapy®) is a novel massage
technique that focuses a stream of compressed air on skin and
subcutaneous tissue. At applied pressures of 1 - 2 Bar, com-
pressed air therapy falls into the category of a deep effleurage
or friction massage technique and could be used as an alter-
native form of treatment. This study shows that compressed air
therapy causes a cascade of morphometric and morphological
changes in myofibres. Very little has been published on the
morphological changes to skeletal muscle following massage
of any form. A recent study by this group has shown that
another form of massage using localised pressure, deep trans-
verse friction (DTF) applied for 10 minutes to the untrauma-
tised biceps femoris muscles of healthy rabbits also causes
morphometric and ultrastructural changes in myofibres which
persist for up to 6 days after treatment (Gregory et al 2003).
There are however marked differences between the responses

Figure 12: 24 hours post-therapy - An extensive area
of sarcomere disorganisation (SD) near the periphery
of a fibre. Note the juxta-nuclear vacuolar and
swollen SER (s).

Figure 15: 6 days post-therapy - Swollen elements of
the SER (s) in an otherwise normal myofibre. 

Figure 13: 24 hours post-therapy - Stretched sar-
comeres (ss) and a contraction band (B) comprising
18 supercontracted sarcomeres. Note swollen SER
(arrowed) and crenated nucleus (N).

Figure 14: 6 days post-therapy - Detail of normal 
t-tubes (arrowed) and other sarcoplasmic organelles
in a normal myofibre.
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to the two treatment modalities, the main features of which
will be described. 

Compressed air therapy causes a significant increase in
mean myofibre diameters of 17% (p <0.001) within 10 minutes
of treatment. Twenty-four hours later, mean fibre diameter was
still increased by 5.5% (p <0.001) and six days later, treated
myofibres were on average 5% smaller than those in control
muscle (p <0.05). With DTF, myofibre diameters had
increased 13.5% immediately after treatment and were maxi-
mally enlarged 24 hours after treatment 18% (p <0.001). By 
6 days they had returned to normal diameter.   

Following compressed air massage there was asynchrony of
Z-bands across a number of fibres in each specimen. This
appeared to be due to an apparent lengthening or “stretching”
of some sarcomeres, especially those near the sarcolemma on
both sides or on one side of a fibre. Associated with this were
subsarcolemmal spaces filled with glycogen, mitochondria or
small sarcoplasmic organelles. The SR in most fibres was
swollen and in many cases vacuoles filled with fluid, appeared
to have “budded” from the cisternae. While the SR was dilated,
the t-tubes appeared normal.  

In contrast, supercontraction bands stretching the full
breadth of many fibres was the most conspicuous pathophysio-
logical change immediately following DTF. No supercontraction
was noted immediately after compressed air therapy.
Supercontraction was associated with the displacement of
mitochondria and other sarcoplasmic organelles from their
normal positions between myofibrils, to subsarcolemmal and
juxta-nuclear regions, with little morphological evidence of
myofibre or organelle oedema.

Supercontraction has been reported as a common feature of
muscle injury (Reddy et al 1991) and is thought to be caused
by a massive increase in sarcoplasmic Ca++ concentration.
High sarcoplasmic Ca++ is thought to be a consequence of
impaired mitochondria failing to provide enough energy to
power the Ca++ ion pumps that transfer Ca++ ions from the 
sarcoplasm to the sarcoplasmic reticulum (Hawke and Garry
2001). There may also be calcium influx through injury to the
sarcolemma. The large supercontracted areas in many fibres
suggest that immediately following DTF, myofibre contractile
function may be impaired.

Other alterations seen immediately after compressed air
therapy but not after DTF were the large, sometimes fluid
filled intermyofibrillar spaces, occasional swollen mitochondria
and swollen elements of the sarcoplasmic reticulum. Although
sarcolemmae were intact, and appeared morphologically 
normal, the increase of fluid in the sarcosol indicated that the
membrane had become permeable to extracellular fluids.
These observations support the morphometric data and the
increase in size of myofibres after compressed air treatment 
is probably as a consequence of local oedema. The swollen
subsarcolemmal mitochondria are suggestive of functional
impairment and failure to provide ATP to power the sarcolemmal
and sarcoplasmic reticula ion pumps may explain the oedema. 

Although there was still evidence of myofibre oedema and
swelling and vacuolation of the SR, 24 hours after compressed
air massage this was reduced. Occasional internalised nuclei

were observed in some fibres. However, the most notable and
regularly occurring phenomenon was areas of disruption of
sarcomere and myofibril integrity. In such areas “fragments”
of Z-band material were dispersed within a disorganised morass
of myofilaments. In some fibres, sarcomere disorganisation
was restricted to 3 or 4 sarcomeres in a single myofibril 
while in others, the disorganisation extended over a significant
proportion of the fibre. The presence of internalised nuclei and
myofibrillar disorganisation have been reported as evidence 
of both myofibre degeneration and regeneration (Hawke and
Garry 2001).

Twenty-four hours after DTF, supercontraction was not
noted and myofibres were characterised by an oedematous
increase in the space between myofibrils. Two types of inclu-
sions were noted. Type 1 inclusions occurred in large numbers
and presented as amorphous, “colloidal” deposits within the
rough sarcoplasmic reticulum while type 2 presented as groups
of membranous whorls, or myelin figures in the intermyo-
fibrillar spaces. The latter were probably the remnants of 
mitochondria damaged by DTF while the former resemble the
sacs of hydrolytic enzymes described by (Gregory et al 1982)
in pathological cardiac muscle. No inclusions of any type were
observed in any myofibre treated with compressed air. 

Six days after compressed air treatment, most fibres
appeared morphologically normal with normal mitochondria,
nuclei and other non-reticular, sarcoplasmic organelles.
Occasional fibres had dilated sarcoplasmic reticulum and
intermyofibrillar vacuoles were still present with normal 
mitochondria. Fibre size was reduced. This may be an indica-
tion of completion of repair of a sublethal injury. DTF treated
fibres were still oedematous, retained occasional type 1 and 2
inclusions, internalised nuclei and disorganised aggregates of
myofilaments were present in some fibres. The presence of
internalised nuclei suggests that the repair process in the DTF
treated animals was still underway 6 days after treatment. 

To summarise, DTF initially causes supercontraction of
fibres with mild oedema whereas compressed air therapy 
causes only myofibre oedema. Twenty four hours after DTF,
the muscle becomes most oedematous and contains numerous
inclusion bodies suggestive of significant injury, while after
compressed air treatment oedema is receding and there is 
evidence of myofibre repair. Six days after DTF, myofibres
still show pathological features together with phenomena asso-
ciated with myofibre repair while cells exposed to compressed
air therapy have normal ultrastructure. The morphological
changes noted suggest that DTF causes a more severe injury 
to untraumatised rabbit skeletal muscle than compressed air
therapy. 

A possible explanation for this is that the applied pressure is
localised to one area in DTF whereas in compressed air therapy,
the pressure is applied over a wider area. This effectively
reduces the “pressure dose” at any given site. The pressures
transferred to subcutaneous tissue and muscle have not been
reported for DTF. Compressed air therapy at 1 Bar through a 
5 mm outlet hole, produces an average pressure in muscle of
60.7 ± 21.4 mmHg with the highest pressure recorded being 
84 mmHg (Mars 2002). In addition, compressed air therapy
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has been shown to significantly reduce the temperature of skin
and subcutaneous tissues (Mars 2003). Cooling is known to
slow metabolism and it is possible that the reduced pressure
dose and the reduction in temperature during the compressed
air massage are responsible for the difference in the initial and
longer-term response to the two types of treatment.

CONCLUSION
The results of this study show that 10 minutes of compressed
air therapy at 1 Bar causes a cascade of reversible morphome-
tric and morphological changes in untraumatised rabbit skele-
tal muscle fibres. Myofibres become oedematous shortly after
compressed air therapy with separation of myofibrils and
swelling of some mitochondria and elements of the smooth
endoplasmic reticulum. Twenty four hours after treatment,
myofibre oedema is reduced and there is evidence of myofibril
reorganisation and regeneration. Six days after massage, most
myofibres appear normal. The difference in the morphological
characteristics of reversible injury of myofibres after DTF 
and compressed air massage is ascribed to the more diffuse
pressure applied to the tissues and the cooling effect that 
compressed air treatment has on both skin and muscle during
the massage procedure. Clinical studies evaluating the use of
compressed air therapy as an alternative form of pressure 
massage are required.
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Jet Therapy International opened its
new head office and ‘benchmark’

clinic in Durban North recently. At the
opening, Garth O’Connor who started
Jet Therapy in 1999 expressed his 
“gratitude to the medical team who has
assisted and guided me in getting these
trials done.”

“I know people, especially the
medical fraternity, were sceptical when
we started,” O’Connor admits, “but the
recent clinical trial results are hugely
positive and I am thrilled that the scien-
tific community is now providing real
proof about the bona fides of Jet
Therapy.”

Over the past year Prof Maurice Mars,
from the Nelson Mandela School of
Medicine, University of KwaZulu-Natal
in Durban, Professor Mike Gregory of
the University of KwaZulu-Natal and
Chief Surgeon at R K Khan Hospital 
in Chatsworth, Mr Desai, have put Jet
Therapy through a process of rigorous

clinical evaluations and scientific trials
and now have a better understanding 
of how and why circulation therapy,
using pure compressed air, does what it
claims to do.  

The medical team have shown that
the massage increases blood flow
through the skin, that the process dilates
micro-blood vessels and that the therapy
causes less reversible muscle tissue
damage than does conventional cross-
friction massage.  In addition, the clinical
studies have shown that the massage
cools muscle tissue to the same extent as
an external ice pack, while at the same
time reducing pain.

The results of a comprehensive 
clinical trial currently being done at the
Chatsworth Hospital, where diabetic
patients with severe foot ulcers, under
threat of leg amputations are being 
treated by a team of doctors under the
guidance of Mr. Desai, have not yet been
published.  However, all the preliminary

results show a significant reduction in
healing times which could play a major
role in reducing leg amputations, which
appears to vindicate some of the spec-
tacular claims O’Connor originally made.

Going forward, rapid development in
techniques for cellulite reduction, run-
ning parallel with the numerous medical
trials across a range of circulatory con-
ditions, will probably mean a split in the
current retail business between cosmetic
“circulation stations” and medical treat-
ment points at a clinic level.   

Jet Therapy International currently
operates in South Africa, and other parts
of Africa such as Botswana, Namibia,
Zimbabwe and Mauritius and in
Australia, USA Greece, Cyprus and the
United Kingdom.  This month the group
opened new clinics in Swaziland,
Scotland and Holland. 

For more information on Jet Therapy,
call: (031) 563-6949

M E D I A R E L E A S E

POSITIVE CLINICAL TRIAL RESULTS IMMINENT




