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also of the intracrania pressure (ICP). As the ICP rises, greater
resistance to flow will be encountered by the cerebral arteries.
With regard to TCD monitoring, thisis going to bereflected in a
decrease in velocities and an increase in pulsatility. As the ICP
continuestoincrease, resistanceto flow will becomeeven greater,
toapoint, wherea*reverberating” waveform pattern will benoted
by TCD; thispatternisassociated with net blood flow, and usually
implies absence of effective cerebral circulation an event
associated with brain death. It is therefore possible to use TCD
monitoring to detect the progression of intracrania hypertension
and to document the present of cerebra circulatory arrest.
Global Cerebral Ischemia : Theoreticaly, it is also possible to
utilize TCD to monitor the effect of systemic circulatory
derangements upon the brain. An example of this is the
documentation of a globa decrease in end diastolic blood flow
velocities (EDBFV) resulting from aortic insufficiency. Even
simple bradycardia will have an effect upon the EDBFW that
canbemeasured with TCD. Several groupshave studied the TCD
changes occurring during syncope, showing that a drop of
approximately 50% is frequently observed as patients pass out.
Inany caseit isimportant to notethat when systemic hypotension
occurs, completelossof EDBFV isnot tolerated by the brain and
is dways associated with the loss of consciousness. The use of
TCD monitoring during head up tilt tests (HUT) has introduced
anew dimension in the assessment of patients according to the
principa mechanism for their event, into vasovaga, vasodepressor
and*“cerebrd” syncope. Thelatter isapoorly understood condition
in which, for reasons yet unknown, patients seem to develop
cerebral vasoconstriction and loss of consciousness.

Some groups have been aso interested in ng the effect of
cardiopulmonary resuscitation upon the cerebra circulation. The
use of TCD monitoring of theinterna carotid artery during CPR
has shown that, in spite of all maneuvers, MBFV drop
progressively and relentlessy over time. This drop seems to be
the direct result of a progressive increase in resistance to flow,
leading to the development of “reverberating” TCD patterns;
further work in this area might disclose ways in which TCD
could assist in improving the outcome of patients who suffer
cardiac arrest.

DETECTION OF CEREBRAL EMBOLI

In 1990, for thefirst time, Spencer et al. reported the detection of
asymptomatic formed emboli to the cerebral blood vessels using
TCD monitoring of patients undergoing carotid endarterectomy.
This report was followed by great general interest in further
investigating the capability of this technique, as well as its
potential clinical applications. The theoretical basis for the
detection of emboli usng Doppler ultrasound is actualy very
simple. The Doppler effect generaly relies upon the frequency
shift caused upon the ultrasound beam by a moving reflector, in
this case the red blood cells. The intensity of the returned
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ultrasound depends upon the proportion of the transmitted beam
that is reflected. This, in turn, depends upon the tissue through
which the ultrasound passes, and the reflection from the interface
between two materias. Thelatter isproportional to the difference
in acoustic impedance compared with circulation blood, the
Doppler ultrasound beam reflectsreadily and intensely from them,
generating characteristic sounds and changes within the Doppler
waveform. It ispossibleto utilize TCD to detect gaseous or solid
embolic materia. Thereispreliminary information to suggest that
the technique may even be used to differentiate among different
typesof pathologic embolic material, conferring TCD monitoring
avery important placein the eval uation and follow up of patients
during surgical procedures, or of patients at risk of recurrent
cerebral embolisation for avariety of other reasons(e.g. prosthetic
heart valves, patent foramen oval€). The task of applying TCD
monitoring the detection of emboli is likely to be facilitated by
the development of instrumentation capable of automatically
recognizing the Doppler characteristics of embali, differentiating
it from ultrasonic artifacts.

CONCLUSION

The technique of TCD monitoring is a safe and reliable method
for longitudinal assessment of the status of the cerebral circulation
over time. Itsapplicationsare asdiverse astheimaginative efforts
of the user. In general, TCD monitoring appears to have a great
future, becoming more entrenched into the daily care of patients
with neurological disorders. The futureis yet to see even further
improvements in the instrumentation and transducer utilized for
TCD monitoring, perhaps adding more potentia applications of
this technique.
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