
was guided by stool cultures and sensitivities, but was 
more usually limited to the more severe enteric 
infections. The majority of the cases were admitted 
between June and August (46%), with a nadir between 
March and May (14%). The mortality rate was among 
the lowest recorded at the Meeting, and estimated at 
1.5 per thousand admission into hospital for 
diarrhoeal disease. 

It is interesting to compare notes with the other 
participating Mediterranean countries. In Morocco, 
diarrhoeal disease have a peak incidence in August 
and mainly effect children under the age of two years; 
Salmonella is responsible for 72% of stool cultures, 
and lack of adequate sanitary hygiene plays a major 
role in pathogenesis. Bacillary dysentery is a problem 
in Yugoslavia where it is reported to effect 
211/ 100,000 population. Rotavirus is the main 
offending organism in Spain, accounting for 50-60% of 
all diarrhoeas of infancy. In Tunisia, enteric 
infections are a major cause of referrals to hospital; 
infants between the ages of one and eleven months 
are mainly effected, and the mortality is extremely 
high, amounting to 24% of all admissions for diarrhoea. 
(17% of all deaths in infancy are caused by upper 
respiratory tract infections). Salmonella is respon
sible for 60% of cases, Shigella 25%, E. coli 10% and 
Vibrio cholera 3%. Epidemics come on in waves and 
also effect hospital populations; resistance to 
antibiotics is a feature , particularly with S. wien, 
which has reached Tunisia from Algeria. The cholera 
vibrio is also showing resistance to tetracycline in 
some countries like Bangladesh where this antibiotic 
has been gravely abused. 

In Turkey, diarrhoeal diseases run into millions of 
cases per year, but only 4% of these are notified; this is 
partly owing to the fact that tourism is still the most 
important industry. Cholera cases are due to Vibrio El 
Tor which causes a much milder disease than classical 
cholera, and is associated with a low fatality rate. 

Notification of diarrhoeal diseases is not 
obligatory in Greece. Typhoid fever is not a problem, 
and paratyphoid is practically non-e~istent. In 
Thessalonica, Vibrio parahaemolyticus thrives in 
shellfish and sea-water. Campylobacter is a problem 
with pig and chicken handlers. 47% of diarrhoeal 
diseases under the age of three years are caused by 
Rotaviruses, whereas Hepatitis A and B viruses are 
important pathogens in older children under 15. The 
infant mortality rate in diarrhoeal diseases is high, and 
ranges at 19 per thousand cases. 

Typhoid is a major problem in Italy, effecting 
9.2/ 100,000 population; Shigella is less common. Two 
recent outbreaks of cholera were attributed to the 
consumption of raw sea food. The 1973 cholera 
epidemic was a national disaster; it cut off 75% of the 
tourist industry, and in 1980 it is still 25% less than it 
was before the epidemic. The fatality rate of 
diarrhoeal diseases is very low in adults, but accounts 
for 5% of the infant mortality rate; the fatality rate in 
hospitalised cases is next to nil. 

A few practical points of interest which came up 
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during these reports included the following listed 
hereunder: 
1. Enteropathogenic E. coli is manifesting a dec

reasing incidence throughout the world. 
2. S. anatum may be present in duck's eggs. 
3. There is a constant increase of Salmonellosis in 

non-temperate climates, e.g. Germany, i.e. in 
countries not favouring growth and proliferation 
of pathogenic micro-organisms. 

4. V. cholera has been cultured from steamed and 
boiled crabs in Louisiana. 

5. Campylobacter jejuni is on the increase in 
Europe. 

6. Yersinia grows well at low temperatures and is a 
problem with refrigerated food and with veter
inary surgeons. 

7. S. wien and S. agana display a marked resis
tance to antibiotics. 

Breast milk is abundant in antibodies, and my 
first recommendation at the Meeting was for the 
promotion of breast-feeding at least for the first six 
months of life. This was immediately seconded by Italy 
and Greece. My other recommendation was for 
discouraging the indiscriminate use of antibiotics, 
which more often than not cause more harm than 
good, particularly from superinfection by resistant 
bacteria and viruses. This too was recorded and 
adopted. 

The commonest pathogens of infantile 
diarrhoeas are the Rotavirus and Norwalk-like virus 
(Norwalk agent; Hawaii agent; Ditchling agent; W 
agent; M.C. agent) . Other viral entero-pathogens 
include Astrovirus, Calcivirus, adenovirus-like agent, 
Otofuke agent. Small round virus, corona virus, 
enterovirus and influenza virus. - Antibiotics are 
obviously contra-indicated. Antimicrobial therapy 
with bacterial diarrhoeas is controversial; with severe 
Shigellosis antibiotics with high blood levels are 
required - resistance to ampicillin is common. In 
severe cholera, tetracyclines reduce shedding, the 
duration and the final amount of diarrhoea. 
Resistance to this antibiotic is encountered in 
Bangladesh and some parts of Africa because of 
abuse. With typhoid fever, resistance to chloram
phenicol is occasionally encountered. 

There exist a variety of drugs which reduce 
secretory diarrhoea; WHO recommends that they be 
used with extreme caution if at all. Aspirin and 
Indomethacin are prostaglandin inhibitors, and it is 
believed that these prostglandins are important in the 
pathogenesis of diarrhoea; these drugs may act by 
influencing the chloride in the fluid output into the gut 
lumen. Chlorpromazine is another drug used against 
diarrhoea, but it may aggravate hypotension. 
Cyclohexamine is a poison and inhibits protein 
synthesis. Ethacrynic acid paradoxically is an anti
diarrhoeal but is also a powerful diuretic and therefore 
potentially dangerous. Nicotinic acid and loperamide 
are also included in this list of antidiarrhoeal agents, 
but their action is unpredictable. Neomycin is fre
quently incorporated in various preparations, but it 
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Therapeutic Ultra-Sound MR. MARK SACCO 
SRP (Lond), Cert. Ed., Dip TP 

PHYSIOTHERAPY TUTOR SLH 

The results of research, the use of sophisticated equipment and the contribution of electronics to the field 
of medicine haue contributed in a big way towards a change in the management of uarious medical/ surgical 
conditions, and especially so in Orthopaedic practice. In a general population whose pace of life is getting fast 
and whose degree of daily actiuity is increasing, the need of an efficient treatment that aims to return the 
patient back to his/ her actiuities in as short a time as possible is felt . This is not possible in all instances but 
there is a great number of conditions such as sprains, bursitis, tendonitis, capsulitis, etc, that can be treated in 
such a way as to keep the patient mobile rather than restrict him to bed, chair or immobilise him in plaster! 
Obuiously some other form of treatment in lieu of rest must be applied and this can take the form of ultra-sonic 
waues, heat energy, electric therapy etc. Of these, ultrasound plays a special role, and proof of this is the 
number of patients successfully referred to the physiotherapy department for ultrasound treatment. It was 
with this uiew in mind that I became attracted to this well documented account of the discouery of ultrasound, 
its physical properties, and its effects on the tissues, its indications and contra-indications. Euery doctor who 
refers a patient for ultrasonic therapy and euery physiotherapist that applies the treatment must be 
conuersant with its properties, indications and contra-indications. Those who are not, are well aduised to read 
this article carefully. 

CHARLES J GRIXTl MD FRCS CONSUL TANT ORTHOPAEDIC SURGEON 

Ultra-sound is defined as sound with a frequency 
above the audible limit of 20KHz. The frequency used 
for therapeutic ultra-sound ranges from 500KHz to 
3MHz (500,000 cycles per second to 3 million cycles 
per second). 

Way back in 1883 Galton used a whistle to 
measure the upper limit of the audible acoustic 
spectrum. Quartz transducers used to transmit and 
receive ultrasonic waves first came into use just after 
the first world war. Langerin used low frequency ultra
sound propagation in water as a means of detecting 
submarines , and for communication . Early 
experiments using high intensity ultra-sound 
observed effects including the death of fish which 
swam through the beam, and painful sensations in the 
hand if placed in the beam. The fact that effects were 
obtained in tissues led to the use of ultra-sound in the 
modification of tissues, both in surgical and 
therapeutic applications. 

Generation of Ultra-sound 

A device which converts energy from one form to 
another is known as a transducer. For medical 
purposes, ultra-sound is usually produced by a piezo
electric material. Crystals of some materials have the 
property that, when a voltage is applied across them, 
they change shape, and conversely, when they are 
compressed, a voltage develops across them. This is 
the piezo-electric effect. The most commonly 
occurring piezo-electric material is quartz, but 
artificially made ceramics such as lead zirconate 
titanate or barium titanate are now being used in 
therapeutic ultra-sound. 

A rapidly varying sinusoidal voltage is applied 
across the flat surface of the ceramic . Thus the 
t':eramic expands and contracts with simple harmonic 
motion. As the transducer face moves forward, the 
medium in which it is immersed, is compressed and as 
it moves back, a rarefaction is created. 

Transmission of Ultra-sound 

This depends on the case and speed with which 
the media can be deformed and is indicated by the 
acoustic impedance of the material. Sound waves 
travel more easily through a medium with a high 
rather than a low characteristic impedance, for 
example more easily through steel than through 
water. 

Ultra-sound energy is propagated in soft tissue as 
longitudinal mechanical waves in a directional beam 
whose shape depends upon the diameter of the 
transducer relative to the wavelength of the ultra
sound in the tissue. These longitudinal waves will be 
converted to a transverse wave when something solid, 
like bone, lies in the path of the sound beam. For 
therapeutic purposes it is important to note that a 
transverse wave will not travel through fluids. When a 
sound wave encounters a different medium from the 
one in which it is travelling it may be reflected, 
refracted and/ or absorbed or scattered. 

Reflection: 

When an ultrasonic wave is incident on an 
interface between two different types of tissues some 
reflection will occur. The amount of reflection will 
depend on the characteristic acoustic impedance (z) 
of the tissues involved. (z is the product of the density 
of the medium and the sound velocity in that medium). 
The reflected beam interacts with the incident beam 
and this may lead to the formation of standing waves. 
This is important when irradiating over bone which 
has a considerably higher acoustic impedance than 
soft tissue. Standing waves may affect the flow of 
blood3 . 

Refraction: 

Waves may continue to travel through the new 
medium; if it strikes the new medium at a right angle it 
wi ll continue to travel in a straight line, otherwise 
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refraction occurs and this depends on the relative 
velocities of the two media. The greater the difference 
in velocities the greater the angle through which the 
wave bends. 

Absorption: 

As the waves travel through any medium some 
are absorbed, resulting in a reduction in intensity and 
heat being produced. 

The amount of absorption that is likely to take 
place in a tissue is characterised by this absorption 
coefficient. Tissues withahighcollagencontent absorb 
most strongly. Most soft tissues have similar 
absorption coefficients (0.5 dB cm -1 MHz -1) but 
muscle has a slightly higher coefficient (1.5 dB cm-1 

MHz-l) and lung and skull bone have high absorption 
coefficients (20 dB cm-1 MHz-l).8 

The beam is reduced to half its intensity in a 
certain distance i.e. the half value distance and this 
depends on the nature of the medium and the 
frequency of the waves. In general, attenuation 
increases with rising frequency, thus, a 3 MHz beam 
will travel less than a 1 MHz beam. For example the 
half value distance for 1 MHz in air is 2.5mm, in water 
1.5 m and in skin 40 mm. 

Ultra-sound is rapidly attenuated in air, and only 
0.1 % of the incident energy is transmitted across the 
air/ tissue interface. Thus ultra-sound is always 
applied via a coupling medium. This coupling agent 
must not absorb much ultra-sound and must provide 
a good acoustic match with the tissues so that 
reflection at the skin surface is minimised6. 

Scatter: 

Most tissues contain numerous acoustic inhomo
geneities. The incident ultrasonic beam thus suffers 
multiple reflections while being transmitted through 
the tissue. Some of these reflections carry energy out 
of the main beam. Thus the effect of scatter would be 
to diffuse the heating effect of the main beam. 

Intensity: 

This is the energy crossing a unit area in a unit 
time (watts per centimetre squared W cm2) 

Ultrasonic Field 

This can be thought of as being composed of two 
distinct regions. The near field and thefar field. Close 
to the transducer, in the near field or Freznel zone, the 
beam is mainly confined to a cylinder having the 
diameter as the transducer. The intensity within this 
zone varies considerably both along and across the 
beam and it is not until the far field or Fraunhofer zone 
that the intensity becomes regular without marked 
changes in intensity. The near field extends a distance 
r2/ from the transducer face, where r is the 
transducer radius and is the ultrasonic wavelength 
in that medium. In the far field the ultra-sound beam 
diverges, consequently the use of a smaller 
transducer or ultra-sound with a longer wavelength 
will lead to a less directional beam and inaccurate 
treatment. In therapeutic use the transducer is 
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typically 15mm in radius, therefore the extent of the 
near field in water with a 1 Mhz transducer will be 
150mm. 

As has been discussed above the intensity in the 
near field can be very peaky, and although the spatial 
average of intensity may be low, the peak intensity can 
be considerably higher. This is one reason why the 
treatment head must be kept moving during 
treatment (Hill, 1970). (See graph at the end of the 
article). 

Mode 
The ultrasonic beam can be continuous or 

pulsed. For example 1:1; this exemplifies that the time 
ratio the ultra-sound is on is for 2 milliseconds and off 
for 2 milliseconds, with a resulting decrease in thermal 
effect7. 

Physiological and Therapeutic Effects of 
Ultra-sound. 

Physiological effects at a chemical, histological level 
1. There is a metabolic increase in the tissues2• 

2. DNA synthesis is increased in cells, 
particularly fibroblasts. 
3. Fibroblasts can increase their collagen 
production and the endoplasmic reticulum 
becomes swollen with newly formed collagen. 
4. Polymerisation of collagen is held up, and 
the excess laying down of collagen is prevented 
in the isonated tissues. 
5. Softening of a cement type substance which 
attaches fibres to the basement membrane in 
connective tissue. 
6. Tissue regeneration/ repair is speeded Up.4 
7. Decreased nerve conduction in C fibres 
giving an analgesic effecP 
8. Endothelial damage in the small blood 
vessels with little blister-like formations which 
are usually reversible. 
9. Parathrombosis/ Stasis; a therapeutic dose 
with a static transducer for 15 minutes will cause 
clumping together of the red blood cells at every 
half wavelength. The clumps are always 
surrounded by plasma but may cause blockage 
in small vessels and ischaemia. Occasionally the 
clumping and stasis is not reversible on 
cessation of ultra-sound. it occurs more readily 
in larger bore veins. This is another reason why 
the treatment head must be kept moving. 
10. Increases fibroblast movement in the 
isonated tissues. 
11. Myofibroblast activity is increased. 
12. Fibroblast membrane permeability is 
increased . Substances synthesized can pass out 
more readily. 
13. Lysosomal membrane fragility is increased 
withconsequent release of proteolytic enzymes, 
thus the acute symptoms in an acute 
inflammation may be exacerbated by 
ultrasound. 
14. Increases tensile strength and elasticity of 
the scar tissue. 1 

, 
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Gastroenteritis in the 
Maltese Islands 
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WHO meeting on Diarrhoea' Diseases (1980) 
T he thirty-first World Health Assembly of 1978 
urged its member states through its resolution (WHA 
31.44) to identify diarrhoeal diseases in the 
Mediterranean as a major priority area for 
necessary action. Towards this end a WHO 
Mediterranean Meeting was convened in Rome in 
April 1980; besides Malta, eight other Mediterranean 
countries participated in the meeting, and these were 
Algeria, Greece, italy, Morocco, Spain, Tunisia, 
Turkey and Jugoslavia. The rendezvous was the 
Istituto Superiore di Sanita in Rome. Malta was 
represented by Or. P. Cuschieri and Or. A. Mifsud. 

The main purpose of the meeting was to submit 
specific recommendations relating to the following: 

1. Epidemiological surveillance and exchange of 

2. 

3. 
4. 

information between National Health authori
ties and WHO. 
The diagnosis and laboratory identification of 
pathogens, old and new. 
Oral rehydration therapy. 
Support for water and sanitation and related 
health education programmes. 

The countries bordering on the Mediterranean 
basin are an attraction to tourists from the North 
mainly because of beach availability and warm 
climate; the latter , however, encourages microbial 
multiplication in food and beverages, and this in its 
turn favours food poisoning. On the other hand, quite 
a few tourists visit not one but several Mediterranean 
regions on their holiday round, and spread of infection 
from country to country is thereby facilitated. 
Although bordering on the same sea, the various 
holiday resorts vary in quite a few aspects, particularly 
in socio-economic development, cultural and 
educational patterns, food habits, standards of 
hygiene, sanitation and health services. In the larger 
countries, differences also exist between one region 
and another. 

Although notification of disease is a pre-requisite 
to proper and adequate surveillance, it is difficult to 
ascertain to what extent these measures are adopted 
by member countries, in view of the detrimental effect 
this might have on the tourist industry, which always 
plays a major role in the national economic balance. 

Commenting from the bacteriological point of 
view, Or. Cuschieri reviewed the enteric pathogens 
which are common in Malta. Cholera has not 
appeared since the early 1900's, and this has been 
supported and confirmed by routine and periodic 

bacteriological investigations on local sewage and by 
stool cultures on visitors from overseas who suffer 
from a diarrhoeal disease. 

Bacillary dysentery has been on the decline since 
1970; Shigella sonnei predominates with an occasional 
Shigella flexneri . Four cases of typhoid fever were 
reported in 1979, and the consumption of raw food, 
particularly shellfish, has been incriminated more 
often than not over the past few years; paratyphoid 
fever is rare. 

The majority of Salmonella food poisonings were 
caused by S. typhimurium (55%), whilst S. ana tu m 
accounted for another 31%. Meat and chicken made
up dishes have been the more frequent culprits. 

Enteropathogenic E. coli account for a minimal 
amount of diarrhoeal diseases in children. The 
development of techniques for the detection of 
Campylobacter and Yersinia is still under way, and it 
is envisaged that facilities would soon be available for 
the diagnosis of Rotavirus and Norwalk Agent. 

With regards to the situation in Malta from the 
paediatric point of view, quoting data gathered from 
hospital records and from the Department of 
Statistics it was apparent that the vast majority of 
enteric infections are treated by the general practi
tioner at home by a variety of proprietary anti
diarrhoeal agents and glucose-electrolyte mixture 
administered orally to replace milk feeds; traditionally, 
to one litre of sterilised water a tablespoonful of sugar 
and a teaspoonful of salt are added. With the onset of 
dehydration, the child is then referred to hospital for 
fluid replacement, usually in the form of quarter saline 
in 5% dextrose, and this is more commonly adminis
tered through a peripheral vein. Very rarely a cut
down is required when shock has supervened, and 
blood volume replacement would then also require 
blood or plasma. 

Two pre-graduate medical students surveyed all 
the admissions of children under the age of ten years 
during 1979 into the paediatric wards of Karin Grech 
Hospital; a summary of the statistics prepared from 
this study follows. With a population of 57,000 
children under the age of ten years in the Maltese 
Islands during 1979, an average of 1.1 % required 
admission into hospital for control of a diarrhoeal 
disease. Of these, 50% were in the first year of life, and 
25% in the first six months. The mean hospital stay 
was seven days, and intravenous fluid replacement 
was the rule for the first few days. Antibiotic therapy 
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produced and vice-versa. Generally speaking, women 
have shorter vocal cords than men; that is why their 
voices are higher pitched. Men's voices are generally 
an octave lower than women's. Up to the age of 
puberty, boys and girls have larynges of the same size, 
and voices of nearly the same pitch. In boys, the 
larynx grows larger and the voice breaks. 

The vocal cords can produce only simple sounds 
of varying pitch. Different vowel sounds are produced 
by varying the shape of the mouth cavity through the 
use of voluntary muscles and related oral tissues, 
including the tongue and lips. Consonants are formed 
by changing or interrupting the air flow through the 
throat and mouth. 

Conclusion 

In the Mediterranean region, Man's life, including 
his speech and vocabulary, probably blossomed so to 
speak, in Neolithic and later times. In this living 
stream, we can imagine to some extent the 
emergence, conflict, rejection and survival of various 
ideas which occurred with the passage of time. Few 
other factors have effected history more than 
vocabulary and coordinated efforts among settled 
communities. However, without the evidence of 
writing we cannot tell exactly what were the languages 
of the paleolithic and neolithic peoples. We know little 
on how languages developed. Limited information can 
be derived from the fragments of early writings and 
drawings in ancient caves. During the Early Stone 
Age, man's vocabulary must have been rather scanty. 

The development of languages 'poses many 
questions. What, for instance, constituted the original 
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languages of the world? How did they come about? 
Was it pure chance in the beginning? Shape of palate, 
mouth and jaw must have, to some extent, 
contributed to this end. In the dental profession, we 
notice that people with short upper lips are less likely 
to use the sound 'p' and some mouths find's' and 'th' 
not easy to pronounce. However, there are other 
factors as yet unknown; probably several factors 
acting in various ways. 

Neolithic Man must have been hard working and 
energetic. This is evidence by the temples he built, 
such as i=!agar Qim, Mnajdra, Tarxien, and Ggantija. It 
is reasonable to assume that he was an imaginative 
and capable creature. With new power, he controlled 
to some extent his environment and adapted himself 
to it. He roved the countryside and valleys, hunted, 
reared animals and grew crops. He gave names to 
strange or unusual birds and animals which he had not 
seen before. 

He had his mind and his skills to help him, his 
conscience to contend with and his imagination. The 
weather must have played an important part in his 
everyday life. He was also concerned with omens, 
diseases, life and death, and sacrifices to his gods. Life 
for Neolithic man was likely to have been a very 
difficult one, one of hard labour in order to survive. 
Challenges in everyday life must have spurred him on 
to greater efforts. He probably coined new words for 
new things and new crafts. With the ups and downs of 
life, new words and new expressions blossomed. 

Brief Classification of Speech Defects 

(a) Dysphasia (disorder in the use of symbols for communication 
whether spoken (motor) or heard (sensory) 

(b) Dysarthria (disorder of articulation). 
(c) Dysphonia (disorder of vocalization). 
(d) Dementia (intellectual deterioration). 
(e) Certain types of deep cleft palates - speech impairment. 
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Mechanical physiological effects 

1. Micro-massage: the membranes and 
particles within the cell vibrate but not the whole 
cell. 
2. Micro-shaking by means of the alternate 
compression and rarefaction the particles and 
membranes vibrate . 
3. Acoustic streaming which causes increased 
membrane permeability. The microstreaming 
next to a membrane in damaged tissues causes 
increased absorption and diffusion of the exu
date. 
4. Acoustic radiation pressure: (the pushing 
force caused by the alternating compression 
and rarefaction). The positive pressure is 
followed by a negative pressure which never 
quite returns to the pre-pressure situation, and 
hence the idea that one can drive medication 
through the skin. A process known as 
Phonophoresis. 
5. Cauitation: The alternating waves of high 
and reduced pressure causes the formation, 
growth and pulsation of gas or vapour filled 
voids. It can occur in body fluids , cell 
suspensions or in tissues. Cavitations can occur 
in two ways: (a) Stable cavitations which are 
formed but remain il'ltact for many cycles. (b) 
Transient cavitation, the bubbles grow suddenly 
and collapse under the changing pressure of the 
ultrasonic field, with a resulting huge, local rise 
in temperature. This will cause gross damage to 
cells and tissues. This will not occur if the 
transducer is kept moving. 
6. Heat: The backwards and forwards 
movement of particles causes friction and this is 
converted in to hea t pro bab ly s ub-threshold heat . 
Using pulsed beam, the heat generated is so 
minute that this is not sufficient for a therapeutic 
effect. 

Summary of physiological effects 

Thermal 
Mechanical 
Chemical 

Summary of therapeutic effects 

Absorption of extravasated tissue fluids 
Heating 
Tissue Repair 
Thinning/Softening of fibrotic tissue 
Analgesic 
Spasmolysis 
Phonophoresis 
Diagnostically. (Ultra-sound with a 

frequency of 1MHz can be used to diagnose 
certain early fractures. For example the 
metacarpals; which do not show up on X-Ray. 
The suspected site is isonated with continuous 
ultra-sound and should an ache be felt, then a 
fracture has to be kept in mind) . 
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Contra-indications to the use of ultra-sound 

a) eye, ear, ovaries, testes, abdominal organs 
and CNS 
b) pregnant uterus 
c) tumours 
d) thrombosis or phlebitis 
e) haemorrhage 
f) infection 
g) devitalised tissue following radiotherapy 
h) diminished peripheral circulation 
i) implants/ arthroplasties 
j) intra-uterine device 
k) cervical ganglion and vagus nerve if patient 
suffers from cardiac diseases. 

Precautions one should take prior to treatment 

a) Diminished skin sensation - is not a 
contraindication so long as the operator has 
sound anatomical knowledge and is familiar with 
the apparatus. Extra care should always be 
taken with these kinds of patients and a skin 
sensation test should always be carried out. 
b) Should a patient complain of a burning 
sensation which is compatible with raising of the 
periosteum then stop treatment and amend. 
c) An ache or a strong, uncomfortable 
vibratory feeling is compatible with heating of 
the bone. STOP and amend treatment. 
d) Damage to transducer due to inadequate 
coupling will result in shattering of the quartz 
or ceramic with no out-put of the apparatus. 
This is the easiest way that ultrasonic apparatus 
is damaged. The average cost of an ultrasonic 
transducer is Lm60. 
e) Hearing-Aids should be removed. 
f) Ultra-sound may interfer with a demand 
type of pacemaker. 
g) The apparatus should be given time to rest 
as output intensities Vary if the apparatus is used 
for long periods of time. 

Common conditions in which Ultra-sound is used: 

sprains and strains 
tenosynovitis 
tendonitis and para tendonitis 
haematoma 
bursitis and epicondylitis 
capsulitis 
fascitis 
Dupuytren's contracture 
adhesions of scar tissue 
venous ulcers 
minor fractures (disregard the fracture 

and treat the surrounding soft tissues). 
episiotomy scars 
surgical wounds 

Unusual conditions for ultra-sound treatment 

soreness after manipulations or mobili
sations 
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Fig. 1 Beam Profiles, illustrating significance of peak intensity and space average intensity in near and far fields . 

neuroma 
post herpatic pain 
breast engorgement 

Ccse Report 

History: 

G.F., a 33 year old female from Mqabba was 
referred to the physiotherapy department on the 
26.12.85 with right Longhead of Biceps Tendonitis. 

On examination, the patient presented with 
generalised pain on f1exion of the shoulder joint, a 
localised tender spot under the right acromion 
process and limitation of medial rotation. The 
patient's major complaint was the pain in the right 
shoulder as she came to clean windows. The patient 
was treated solely by means of ultra-sound. On her 
first appointment 27-12-85 she was given ultra-sound 
at an intensity of 0.5 W/ cm2 for 1l/2 minutes, with a 
pulsed mode for pain relief using a rank sonacel 
ultrasound unit with a frequency of 3 MHz. Following 
this she was treated daily for twelve other consecutive 
treatments using the same apparatus but an increased 
dose of 0.8 W/ cm2.1t is also interesting to note that the 

16 

patient did not rest the shoulder but continued to 
carry out her daily chores. She was discharged on the 
14-1-86 with no pain in the shoulder region, full range 
of movement at this joint and functionally able to carry 
out her occupation without any hindrance. 
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who studied this aspect, says that there are about fifty 
different positions and the stop-stop-stop process is 
very rapid. On reflection we realize how highly 
developed man's neurological system is. Although the 
main function of teeth is chewing, they are also 
important in speech and help one speak clearly. The 
shape of the dental arch and the way the teeth occlude 
can have an effect on speech sounds. Certain letters 
of the alphabet need the assistance of teeth to form 
proper sounds, while some others may not be 
pronounced fully correctly without the aid of teeth. Of 
course, teeth also contribute considerably to one's 
facial shape, form and expression. 

The development of articulate speech is not an 
instinctive process. A child does not arrive in this 
world with an inborn predisposition to express himself 
in any particular language. One born of Maltese
speaking parents like us, will gradually learn to speak 
in a foreign tongue if brought up in an environment 
where another language is used. 

Various anatomical hard and soft structures play 
a part in speech. It is interesting to reflect on this 
aspect. There are no special organs designed 
primarily for speech; by a process of adaptation and 
over a period of millions of years, man has learnt to 
make use of apparata which perform other functions, 
such as the respiratory system, jaws, tongue, lips and 
palate, the masticatory and facial muscles, etc. These 
are used primarily for breathing, swallowing, and 
mastication of food. The larynx evolved to act as a 
safety valve to guard against the entrance of saliva and 
food into the airways and the lungs and to regulate the 
inward and outward flow of air during respiration. Of 
course we know that it also plays an important part in 
speech. 

Before a child can express his needs, say of 
hunger and thirst and, in due course, his thoughts in 
words, he must pass through various stages, during 
which he gradually acquires the ability to co-ordinate 
the movements of the various muscle groups, and 
eventually exhibits articulate speech. This period 
varies between a normal, intelligent child and a less 
fortunate one_ Genetics, health and environment all 
play their part. The great majority of children, given 
the right conditions can learn to pronounce nearly all 
words during childhood. Speech is usually not 
established until towards the end of the second year of 
life, but the actual sounds used in speech are acquired 
much earlier. 

The Growth of Speech 
Both the sensory impressions received and the 

neuromuscular control of the speech organs are 
concerned in the growth of speech. The nervous 
system of man is a marvellous, highly sophisticated 
structure by which one is able to react to various types 
of stimuli of the environment and other factors and 
which controls the activity of the other systems of the 
body so that the whole may act in harmony. 

As this development proceeds, the child is able to 
make increasing use of the spoken sounds he hears 
around him. Both the sounds he hears from others 
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and those he makes himself become important in the 
process of speech development. Impulses arising in 
the sense organs such as the eyes or ears reach the 
brain by means of afferent or sensory nerve fibres, the 
most important being the auditory nerve. Tactual 
sensations resulting from contacts between various 
parts of the speech mechanism, tongue teeth, and lips 
and kinoesthetic sensations, or impressions of 
movement enable the child to distinguish the positions 
and movements of the particular parts of the speech 
mechanism being used in articulation. Through this 
system of sensory and motor nerve fibres with the 
association areas of the cerebrum, speech patterns 
are gradually built up, and co-ordination of the 
muscles concerned in speech ensues. These patterns 
form very definite speech habits, and any alteration in 
such habits or anatomical defects will influence 
speech adversely. For example in the case of cleft 
palate patients, faulty speech may develop because of 
the child's inability to produce sounds normally owing 
to the cleft palate and is not the result of auditory 
imperception or lesion in the afferent nervous 
pathway. 

As the child grows, there is gradually a change 
from mere vowel sounds to the use of sounds which 
more nearly resemble language. Parallel with the 
development of speech there is soon a fairly rapid 
growth in understanding. Adult brains are not merely 
in constant chemical and physiological action, they 
are also small generators producing electrical 
impulses that make the brain thousands of times 
busier than a switchboard. Brainwave patterns are 
not fully understood, but they effect speech and 
expression considerably. 

In a normal healthy individual, voice can be 
regulated. Meanwhile breathing must be kept up. To 
win better dominance over his environment and 
organise the community around him, that individual 
must be a well-integrated whole and capable of 
teaching or guiding others by means of his voice or his 
actions. Voice must have played a vital part in the 
story of very ancient man. 

So man has been blessed with Voice. How is it 
produced in modern man? It is produced in the larynx, 
or voicebox - a structure of cartilage in the throat that 
can be felt as the Adam's apple and forming part of the 
wind-pipe. Two thin bands of tissue are stretched 
across it, one on each side of the opening. The human 
voice is regulated by the nervous system and results 
from air being passed over the vocal cords while 
breathing out. Muscles contract and relax the vocal 
cords. When we make sounds, these muscles narrow 
the opening by pulling on the vocal cords. As air from 
the lungs passes through the larynx, the cords vibrate. 
The result is audible sound. (The cricket, which 
makes such a strident call which goes on for several 
hours, has strong cords and tissues in relation to its 
small size). The volume of the sound in Man depends 
on the force with which the lungs push up air, 
however, the pitch of the sound depends on the 
tension in the cords and their length. The tighter they 
are pulled, the higher is the frequency of s0und 
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