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Ultrasound imaging in developin! 
Hassen A. Gharbi & M. W. Wachira 

Despite considerable and 
growing worldwide investment 
in diagnostic imaging 
technology, about two-thirds 
of the population in 
developing countries do not 
have access to even the most 
basic X·ray or ultrasound 
diagnostic services. 

Since the first attempts in 1954 to 
use ultrasound waves in medi
cine, this technique has devel

oped with spectacular rapidity. It is 
now a well-established and widely 
recognized diagnostic imaging 
discipline which enjoys increasing 
popularity among clinicians. An 
important reason for its success is 
that ultrasound equipment is smaller 
and less expensive than other imag
ing devices and does not have 
special requirements for premises 
and installation. The market for 
ultrasound imaging is doubling 
approximately every 5 years and 
today represents about 20% of the 
world market in diagnostic imaging. 
However, as ultrasound cannot scan 
bones or the lungs, X-rays must 
remain the first choice for diagnostic 
imaging equipment in rural and 
district hospitals. 

Clinical uses 
Ultrasound is useful for diagnosing a 
wide range of diseases and patholog
ical changes in the thyroid, liver, 
gall bladder, pancreas, kidney, blood 

Draining a liver abscess under ultrasound control in Tunisia. 

vessels and other organs and tissues. 
It can also give precise answers to 
many of the urgent questions which 
may arise during pregnancy. The 
introduction in clinical practice of 
Doppler and colour Doppler tech
niques has made it possible to ob
serve fetal cardiac activity and to 
visualize blood flow within arteries 
and veins. 

In many developing countries, 
ultrasound may also have an impor
tant application in diagnosis and 
monitoring of parasitic diseases such 
as amoebiasis, schistosomiasis and 
Chagas disease. For example, 
hydatidosis is quite common in 
Mediterranean, West African and 
South American countries. The 
asymptomatic infestation rate varies 
from 1.8% in Tunisia to 5.6% in 
Turkana, Kenya. Studies have 

shown that 95% of cases of hydati
dosis in the liver and abdomen were 
diagnosed by ultrasound. The other 
5% were diagnosed with other 
imaging modalities such as conven
tional radiology or computerized 
tomography (CT). Ultrasound has 
also been helpful in the treatment of 
hydatid cysts. In 1986 Dr M. 
Gargouzi, of Tunisia, developed a 
new technique which he called 
"PAIR": puncturing of the cyst 
under ultrasound control, aspiration 
of contents, injection of a scolicide 
solution (hypertonic saline or 
alcohol) and re-aspiration of the 
contents again. At present this 
technique is used in Croatia, France, 
Italy, Paraguay, Tunisia, Turkey and 
Yugoslavia. 

Ultrasound was first used for 
medical investigations and treatment 
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~countries 

about 25years ago. Today it has a 
wide variety of uses. For instance it 
is used to guide various procedures 
such as drainage of abscesses, 
cryogenic surgery on the liver and 
prostatic cancer, implantation of 
radioactive seeds for cancer therapy, 
and fine-needle biopsies from such 
organs as the liver, pancreas, kidney 
or lymph nodes. 

Since the beginning of the use of 
ultrasound in medicine, the question 
of its safety has been a matter of 
concern among scientists and public 
health professionals, and has stimu
lated intensive discussions in the 
scientific literature. According to 
the current data, although some 
evidence suggests the possibility of a 
risk occasioned by ultrasound exam
ination of the fetus, no human 
injuries resulting from its use for 

diagnostic purposes have been 
reported in more than three decades. 

Availability and cost 
Despite considerable and growing 
worldwide investment in diagnostic 
imaging technology, about two
thirds of the population in develop
ing countries do not have access to 
even the most basic X-ray or ultra
sound diagnostic services. In 1988 
there were only about 1000 ultra
sound units for the 600 million 
people in Africa. Today, according 
to rough estimates, there are about 
10 000- a tenfold increase in five or 
six years. However, in many devel
oping countries ultrasound is used 
by a wide spectrum of medical 
professionals including doctors, 
nurses , midwives and others who 
have not had proper training in this 
imaging technique. This frequently 
leads to the misuse of ultrasound 
which, in addition to the potential 
harm done to the patient because of 
incorrect diagnosis, increases the 
cost of health care. At present, 
therefore, the education and training 
of medical staff who want to use 
ultrasound is a key issue in many 
countries. The nongovemmental 
professional associations such as the 
Mediterranean and African Society 
of Ultrasound (MASU) and the 
World Federation for Ultrasound in 
Medicine and Biology (WFUMB) 
are collaborating with WHO in 
attempting to improve the standards 

and training process in this technol
ogy. Since its creation in 1986, 
MASU has organized training 
courses in Algeria, Burundi, Chad, 
Egypt, Kenya, Morocco, Syria, 
Tunisia and Turkey. 
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The price of an ultrasound 
machine can vary from US$ 10 000 
for a simple general purpose scanner 
to US$ 300 000 for specialized 
equipment. Fortunately, a simple 
unit is suitable for 70-80% of the 
ultrasound examinations for diagno
sis of the most common clinical 
problems. A WHO group of experts 
has drawn up technical specifica
tions for this kind of machine, which 
is portable and well adapted to 
conditions in developing countries. 
It appears that such units are at 
present produced by several com
mercial companies. 

In conclusion, it would not be an 
exaggeration to say that ultrasound 
has revolutionized medical practice 
in terms of providing easier access 
and increased quality of diagnostic 
service for patients. However, much 
work is still needed to make this 
useful technology accessible to all 
who could benefit from it. • 
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