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Figure 2 Colour Doppler image ofa patient with a large malignant melanoma treated with
radiation therapy. The injection ofthe contrast agent shows no significant Doppler
signals.
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Figure 3 Colour Doppler image ofa patient with an orbital carcinoma before (A) and after
(B) injection ofthe contrast agent. A clear cut enhancement of the Doppler signal with the
visualisation ofnew vessels inside the tumour is present.

had an orbital lymphoma, and two patients had
an orbital metastatic carcinoma. Among the
malignant melanomas, four of them were less
than 3 mm, two were more than 3 mm, and one
of these large malignant melanomas was evalu-
ated 8 months after radiation therapy.
The colour Doppler evaluation was performed

after the diagnosis was established on the basis of
an echographic examination utilising standard-
ised echographic criteria for the differential
diagnosis of orbital and ocular tumours.'I3 9
The echographic diagnosis was proved in six

out of 10 patients by pathology and in the last
four cases by the clinical follow up. A biopsy was
performed in the two patients with orbital
carcinoma, and in the patient with orbital
lymphoma. Further, three patients with malig-
nant melanoma (one more and two less than
3 mm) were enucleated.
The echo colour Doppler evaluation was per-

formed with a CD Sonochrome by General
Electric with a 7 5 MHz probe. During
unenhanced baseline scans, pulse repetition fre-
quency (PRF) was set so as to visualise very slow
flows. Gains, filters, and colour gating were
optimised. The settings were not changed when
the contrast agent was administered. It was given
by bolus injection into an antecubital vein. The
dose of 16 ml at 200 mg/ml was given to all
patients. A 5 ml flush of saline solution followed,
to clean the injection cannula.

Results
In these patients, enhancement of the echo
Doppler signal of different degree has been
detected, depending on the various lesions.
Enhancement lasted 40 to 240 seconds and no
side effects were observed.

In the patient with a metastatic choroidal
carcinoma there were low Doppler signals with
poor signal to noise ratio inside the lesion with
slightly increased Doppler signal intensity after
the intravenous injection of the contrast agent.

In the four patients with a malignant
melanoma of less than 3 mm there were low
Doppler signals with poor signal to noise ratio
inside the lesion with no significant changes after
the intravenous injection of the contrast agent.

In the patient with a malignant melanoma of
more than 3 mm (Fig 1) there was a good
Doppler signal intensity in some areas of the
lesion. After the injection there was a marked
enhancement of the signal with the visualisation
ofnew and smaller vessels all over the tumour. In
the patient who underwent radiation therapy
(Fig 2) no Doppler signals from the lesion have
been detected, with no significant changes after
the injection of the contrast agent.

In the two patients with an orbital carcinoma
(Fig 3) there was sufficient Doppler signal
intensity before the injection with a clear cut
enhancement of the Doppler signal after the
injection, and with the visualisation of new and
smaller vessels inside the tumour.

In the patient with an orbital lymphoma (Fig
4) there was an almost sufficient Doppler signal
intensity inside the lesion, with a moderate
enhancement of the Doppler signal after the
injection.
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Discussion
From the early 1970s standardised echography
has been used to detect blood flow. With
standardised echography the blood flow may be
detected either with standardised A scan or
Doppler.9 In particular in small lesions standard-
ised A scan is more sensitive in detecting blood
flow, compared with Doppler, which can detect
blood flow only in large vessels. However, the
introduction of duplex and colour Doppler'"
machines allowed a better documentation." -13

For this reason, and for the international trial
requirements8 that involved specialists in other
fields of medicine, we used a colour Doppler to
test the efficacy of this new contrast agent. The
most promising contrast agents rely entirely
upon increased backscatter.
Gramiak and Shah'4 showed that the agents

which most effectively enhance backscatter were
those containing free gas bubbles, but these
bubbles have two great drawbacks: they are
very short lived and are quickly and completely
removed by the lungs. Moreover, these bubbles
are extremely unstable, and several approaches

Fig 4A-

Fig 4B

Figure 4 Colour Doppler image ofa patient with an orbital lymphoma before (A) and after
(B) injection ofthe contrast agent. A moderate enhancement ofthe Doppler signal is

present.

have been adopted to stabilise them - gelatine
preparations, viscous solutions, albumin, and
saccharides. Albumin and saccharide stabilised
solutions are the most promising echo contrast
agents currently available. The intravenous
injection of a contrast agent that is able to
overcome the pulmonary circle may be used to
better detect the blood flow in normal and
pathological structures. So far the contrast
agents available on the market have not been able
to survive pulmonary transit, and could not be
used in the ophthalmic field.
To survive the lung circle, the agent that we

used in this study (SH U 508 A), is made of
galactose microparticles with an admixture of a
very small amount of naturally occurring fatty
acid, suspended in water'5 which produces
microbubbles ranging in size from 2 to 8 iim
with 97% ofthem less than 6 rim.

This size is very important because, to scatter
the sound in all directions and not reflect the
sound straight back to the source, their diameter
should be less than half of the wavelength of the
incident sound but not be much smaller than
100 [m.
On the other hand, to avoid the formation of

emboli in the microvasculature and to pass to the
lungs, they must be less than 10 itm in diameter.
Fortunately, when the size of the bubbles falls
below 10 [tm, their resonance frequency enters
the medical imaging band of 1-10 MHz, increas-
ing the scattering effect and overcoming some of
the acoustic disadvantage of their small size. 16

In a previous paper17 we proved with an in
vitro study that the concentration of the contrast
agent used in this clinical trial produces only
single spikes from the backscatter, visible with
the echographic technique but it does not pro-
duce significant changes in the reflectivity and in
the sound attenuation inside the lesions.

In conclusion we believe that contrast agents
which overcome the lung circle, increasing the
signals coming from blood circulation in the
vessles, will allow better study of blood flow.
This will enable us to evaluate the normal and
pathological vascular network in the eye and
orbit, and could spread the echographic indica-
tions into several other fields of ophthalmology
such as the microvasculature of the optic nerve
and its head.8
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