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Blood Pressure Monitors

Lo 5. \Waddell, WM, Diplomate ACVECC

lood pressure monitening is essential
B for many veterinary patents. It allows

for detection of both hypertension and
mypotension and guides us in choosing and
mionitoring appropriate therapy for these con-
ditions. Normal values for dogs have been
reported to be 110 to 190 mm Hy for systalic
and 55 10 110 mm Hg for diastolic blood pres-
sures. For cats, normal ranges have been
reported to be 120 to 170 mm Hy systolic and
70 to 120 mm Hg diastedic. Howewver, systolic
pressures consistently above 160 mm Hg and
deasiolic pressures above 100 mm Hyg should
be considered hypertensive in both dogs and
cats. Hypotension i defined as systolic pres-
sures. btlosar BO mim Hy andicr meaan arterial
pressures. below 60 mm Hy in either species.

Blood pressune monitoring can be dvided into
bwo main categories, imashe and noninva
sive, Invasive blood pressure monitaring
directly measures arterial pressure; this
methad is the gold standard buf, is not done
in most vateninary practices. The noninwasive
methods are most commanly used, and either
oscillometric or Doppler technology i avail-
able for use in veterinary patients, Mon-
irvasive blood pressure monitoring is based
on inflation of a cuff to ecduede arterial flow
lollowed by measurement of the pressure at
which flow returms.

Indications

Thizre are two categories of patients that ben-
ofit from blood pressure monitaring—thase
suspected of being hypertensive or hypoten-
sivie, The fallowing presentations are indica-
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tions for blood pressure monitoring as they
may be associated with hypertension:

= Sudden blindness

= Acute neurologic signs

= Agwte or chronic renal failune

=  Hyperthyroidism

= [iahetes mellitus

*  Hyperadnenocoricum

*  Pheochromoyloma

* Poor pulse quality

¢ Decreased tissue perfusion

Hypotension can be cawsed by decreased cir-
culating valurme, peripheral vasodilatation,
andfor myocardial dysfunction. Patients under
sedation and general anesthesia can develop

hypatension secondary 1o a combination of
these factors.

Noninvasive Blood
Pressure Monitors

Advantages

All noninvasive blopd pressure monitors are
technically easy to use; the eguipment is not
cost-prohibitive and is readily available. With
frequent use, blood pressure measurements
can be done quickly, relatively easily, and fairly
accurately.

Disadvantages

Honinvasive methods can give erroneous
results, usually due to inexgperience of the
operator and selection of an inappropriate
culf size. If the cuff is too small, a falsely high
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Blaod predsure meassmement in a cat with acute
remal failure using the Doppler. The front leg it uted,
with the oufl on the antebrackium and the Doppler
probe owver the metacarpal antery,

reading will be obtzined; if the cuff is fa0
large, a falsely bow pressure will be given, The
appropriate uff width should be approxi-
mately 40%% of the circemference of the limb,
All of the noninvasive methods tend to give
systolic readings that are lower than those
measured by direct, or invasive, methods. The
degree of eror is dependent on the noninva-
sive method used as well as the patient’s
blood pressure, Patients with hypertension will
have the greatest difference i systolic pres-
surgs reporied by noninvasive methods com-
pared with direct measurements,

Doppler

Dappler methods use a 10-MHz ultrasocund
probe o detect blood flow in an arterg The
probe & placed over an artery distal 1o the
cuff. Doppler sounds bacome audible when
pressure in the cufl is less than that in the
artery,

Advantages

Thesa methods are useful in patients with
hypatension or those who have arhythmias,
The audible signal ks particulady useful during
procedures in which the patient is anes-
thetized, a5 it allewss thee clinician to hear the
heart rate and dhythm and 1o detect changes
in Blood pressure,
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Dircsmap blood prestune moaitar, This is an osgilla-
meetric system. The display ghees diastolic, systolic,
ansl maan presoores and heart rate.

Disadvantages

The Doppler methad only measures systelic
pressure. It also takes a higher level of techni-
cal skill than do oscillometric methods
because the artery has to be located with the
probe.

A study published a few years ago compared
Doppler readings 1o systolic and mean arterial
blood pressure measured via direct method in
anesthetized cats.! This study used healthy
cats and induced hypatension with iscfiurane.
The investigators found that the Doppler con-
sistently underestimated systolic pressures,
but commelated well to mean arferial blood
pregsure, This has been a peint of great dis-
cussion, but the limitations of the study

should be remembered. These were otherwise-

healthy cats under anesthesia. How well this
can be extrapolated to critically ill, hypoten-
sive cats is unknown,

Dinamap

The Dinamap (Device for Indirect Noninvasive
Autormatic Mean Arterial Pressure] is an oscil-
bametric method of blood pressure determing-
tioan, The cuff is altemately inflated and deflat:
ed, During deflation, oscillations (i.e., alter-
atigns) in ouff pressure are sersed by the
transducer. These oscillations are caused by
pulses in the imb, The peak amplitude of
escillations equals the mean arterial pressure.
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Systolic pressure equals the pressure at which
oscillations are first detected, and diastodic
pressure equals the pressune at which oscillz-
tions decrease rapediy. The heart rate i meas-
ured as the number of escillations per minute
and should always be compared with the
patient's heart rate as determined by palpa-
tion or avscultation by stethoscopss,

Advantages

The Dinamap is technically easier 10 wse than
the Doppler, since the exact location of the
artery does not need o Be found. 1T can be set
to repeatedly measure the blood pressure at a
defined interval (for example, every 30 min-
utes) and will retain several readings wntil the
machine is turmed off.

Disadvantages

Errors can result if the patient moves or if sig-
nificant arrhythenias are present, Anpther dis-
advantage is that repdings are not given
instantaneausly, so although it can be set for
repeated measurements, readings can only be
made every few minutes,

Cardell

The Cardell system akso uses the psdllometric
method. These systems can measure systolic,
deastalic, and mean arterial pressures and
heart rate,
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Thae cutt i on the left sntebrackiom,
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Cardell blocd pressure monitor being used o8 & dog alter surgery for traumatic diaphragmatic hernia regair,

Advantages

The Cardell system has been shown 1o be
effective in measuring pressune in ¢ats and
dogs of all sizes. Advantages over the
Dinamap system include less time 1o obtain
measurements and smaller size and thus easi-

e portability.

Disadvantages

Because this is a newer system, it is more
expensive than some of the athers, and refur-
bishad wnits are not yet available to reduce
the cost. Significant arrfthmeas and move-
ment by the patient can cause difficulty in
obtaining raadings.

Economic Impact

The mitial purchase of the equipment can be
relatively expensive—maost systems range
between 5750 and 32500, However, the
equipment does not reguire much mainte-
nance or supplies, 50 ongoing Costs are mini-
mal. The potential use for these machines in a
practice is unlimited, as they can benefit many
gefiatric patients, patients under anasthésia,
animals with chranic disease, and emergency
and critical care patients, The cost of the
equipment can ¢asily be regained by changing
a fee for bloed pressure measurement.

See Aids & Hesources, back page, [or

relerences, contacts, and appemilices
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