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invasive method using
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Abstract

This study compared indirect blood pressure measurements using anon-invasive method, high-definition oscillometry
(HDO), with direct measurements using a radio-telemetry device in awake cats. Paired measurements partitioned
to five sub-ranges were collected in six cats using both methods. The results were analysed for assessment of
correlation and agreement between the two methods, taking into account all pressure ranges, and with data
separated in three sub-groups, low, normal and high ranges of systolic (SBP) and diastolic (DBP) blood pressure.
SBP data displayed a mean correlation coefficient of 0.92 + 0.02 that was reduced for low SBP. The agreement
level evaluated from the whole data set was high and slightly reduced for low SBP values. The mean correlation
coefficient of DBP was lower than for SBP (ie, 0.81 + 0.02). The bias for DBP between the two methods was 22.3 +
1.6 mmHg, suggesting that HDO produced lower values than telemetry. These results suggest that HDO met the
validation criteria defined by the American College of Veterinary Internal Medicine consensus panel and provided
a faithful measurement of SBP in conscious cats. For DBP, results suggest that HDO tended to underestimate DBP.
This finding is clearly inconsistent with the good agreement reported in dogs, but is similar to outcomes achieved
in marmosets and cynomolgus monkeys, suggesting that this is not related to HDO but is species related. The data
support that the HDO is the first and only validated non-invasive blood pressure device and, as such, it is the only
non-invasive reference technique that should be used in future validation studies.
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Introduction

In middle-aged and older cats, arterial blood pressure
(BP) is a key parameter to assess for identification of sys-
temic hypertension associated with target organ damage
and even more before the occurrence of any damage. The
measurement of BP is, in addition, important to evaluate
the efficacy of antihypertensive therapy.! Various meth-
ods for BP measurements are applicable in clinical
patients. In anaesthetised animals, BP can be measured
directly by means of an intra-arterial catheter connected
to a pressure sensor, and this approach is considered the
gold standard method. Direct measurement of BP has
been applied to conscious animals,? but is technically
difficult and not routinely available. A second approach
utilises indirect non-invasive methods, which are gener-
ally more clinically applicable.? The two most commonly

used non-invasive methods, Doppler sphygmomanom-
etry and oscillometry, use a cuff placed on a limb or the
tail. These indirect methods provide estimates of the sys-
tolic BP (SBP), but none have met validation criteria as
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defined by the American Association of Medical
Instrumentation (AAMI)* or modified criteria suggested
by an American College of Veterinary Internal Medicine
(ACVIM) consensus panel® for validation of automated
non-invasive blood pressure devices. More recently, a
new method of indirect BP measurement, high-definition
oscillometry (HDO), has been developed. As with other
indirect methods, the BP is measured at the level of a
peripheral artery with a cuff placed on a forelimb or the
tail, and these methods provide SBP, diastolic BP (DBP)
and mean BP (MBP), which are obtained from the analy-
sis of the waveforms of recorded pressure oscillations. In
cats, only one evaluation study of HDO has been pub-
lished at present.> This evaluation was performed by
comparison of measurements obtained by a Doppler
ultrasonic device with direct BP measurements under-
taken in anaesthetised animals. The authors concluded
that discrepancies between the techniques were
achieved. However, in this study, many of the compari-
sons were made in anaesthetised animals and are thus of
questionable applicability to conscious cats. In conscious
cats® and dogs,” comparisons of an indirect oscillometric
device and a Doppler ultrasonographical device with
direct BP measurements have shown that neither met the
criteria for validation of AAMI* or the ACVIM consen-
sus panel.® The purpose of this study was to compare
SBP and DBP values obtained by HDO measurements
with values achieved simultaneously using a well-
recognised direct method,*'® using radio-telemetry, in
conscious healthy cats. In addition, to reproduce the
recording conditions expected in hypertensive, normo-
tensive and hypotensive animals, this evaluation was
performed at ranges of BP corresponding to low, normal
and high BP levels.

Material and methods

Animals

All animals used in this study were handled and cared
for in accordance with the Directive 86/609/EEC
European Convention for the Protection of Vertebrate
Animals used for Experimental and Other Scientific
Purposes.’* The study protocol related to this experi-
ment was reviewed and approved by the internal ethics
committee.

Purpose-bred European cats (four males and two
females, aged 6-8 months old and weighing 2.4-3.7 kg)
were used in this study. During the acclimatisation period
of 2 weeks, and apart from the recording sessions, ani-
mals of the same sex were group-housed. Toys (balls,
scraper or other), as well as different floors, were used for
enrichment. The animals were placed in a temperature-
regulated (15-21°C) animal house kept at a relative
humidity between 45% and 65% (except during the clean-
ing slot) with non-recycled filtered air changed approxi-
mately 10 times per hour. Tap water was provided at

libitum. Likewise, food (Special Diets Services (SDS), ref-
erence: Diet F for cat) was available ad libitum.

Telemetry device description and implantation

The telemetry device and the method used for instru-
mentation of cats were derived from the method
described previously by Miller et al.® The telemetry
device (model TL11M2D70PCT; Data Sciences
International, St Paul, MN, USA) includes a hermeti-
cally-sealed transmitter body, containing an electronics
module, sensor and battery that is attached to a fluid-
filled catheter. After instrumentation, the battery can be
turned on and off through the skin with a magnet. The
catheter consists of polyethylene tubing coated with
anti-thrombogenic film and a thin-walled, gel-filled tip.
The gel prevents blood diffusion and conveys pressure
changes to the sensor in the transmitter body.

During the instrumentation, all procedures were
conducted according to aseptic surgical methods.
Anaesthesia was induced using propofol (Rapinovet)
administered at 8 mg/kg (IV) and was maintained by
a continuous intravenous (IV) infusion at 0.04-0.06
ml/kg/min throughout the surgery. Buprenorphine
(Temgesic) at 0.01 mg/kg was administered intramus-
cularly before the start of the surgery to avoid surgical
pain. Radio-telemetry transmitters were implanted
subcutaneously. The sensor of the transmitter was
introduced into a femoral artery up to the abdominal
aorta. Postsurgical analgesia was provided by adminis-
tration of meloxicam 0.07 mg/kg (Metacam) given
orally, once a day for 2-5 days after the surgery.
Prophylactic antibiotic therapy, 30 mg/kg amoxicillin
(SC), was administered daily for 1 week after surgery.
At least 2 weeks of recovery were allowed after the sur-
gery before starting the experiment to ensure BP
reached a steady state, as observed after cat instrumen-
tation with the telemetry device.’

Experimental design

The BP was measured in each cat to collect at least 25 SBP
and DBP readings per animal and per range, and for the
five sub-ranges respectively (SBP: <109, 110-129, 130-
149, 150-169, 2170 mmHg; DBP: <69, 70-89, 90-109, 110-
129, >130 mmHg). According to this study design, a total
of at least 750 SBP/DBP readings were generated. Two
vasoactive agents, amlodipine (1 mg/kg, PO) and phe-
nylephrine (0.1, 0.3, 1, 3 and 10 mg/kg, PO) were admin-
istered in order to reach the lower and the upper parts of
the SBP/DBP ranges defined above. Amlodipine was
chosen because this calcium channel blocker induces a
stable and long lasting hypotension related to peripheral
vasodilatation with only minor reflex tachycardia.
Phenylephrine produces a peripheral vasoconstriction
resulting in relatively stable hypertension after oral
administration. The oral route was chosen because a
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comparatively stable, long-lasting effect was achieved
when compared with other routes of administration, such
as the IV route. Moreover, the oral route was less painful
than the IV and thus more appropriate for repeated
administration in the same animal. Medications, amlodi-
pine or phenylephrine, were administered approximately
0.5-1 h before measurements of BP. Only one vasoactive
agent was administered within a day. For phenylephrine
specifically, two ascending dosage levels at most were
tested per day for the same animal. A maximum of five
sessions of measurements (ie, 5 sets x 5 readings/set) was
performed for each animal per day. No randomisation of
the order of vasoactive agent administration was made as
the objective was to collect 25 SBP or DBP paired measure-
ments (ie, HDO/telemetry) for each animal divided in
the five sub-ranges of blood pressure (ie, five values/
animal/range).

BP measurement

The measurements were performed in a quiet labora-
tory room close to the animal room. Telemetric meas-
urements of BP were recorded using a RMC-1
biotelemetry receiver placed close to the animal.
Simultaneously, SBP and DBP were measured at the
level of the tail artery using the HDO detector (High
Definition Oscillometry device; S + B MedVET). A set of
five successive, simultaneous readings was performed.
The measurements were performed under quiet condi-
tions and over the shortest possible period (ie, within 3
mins). Telemetric measurements of BP (figures and
waveforms) were recorded continuously at a sampling
rate of 500 Hz for the entire duration of the HDO meas-
urements. The minimum and maximum SBP and DBP
values were determined from the telemetry system
using the continuous telemetry waveform trace
recorded during the HDO measurement. The HDO
value was then compared with the telemetry SBP/DBP
range, and the delta was the smallest difference. When
the HDO value fell in the telemetry range, the delta was
0 mmHg. If the HDO value was below the telemetry
range, the delta was the minimum blood pressure value
from the telemetry system minus the HDO value. If the
HDO value is higher than the telemetry range, the delta
was the HDO value minus the maximum blood pres-
sure value from telemetry system. Heart rate was calcu-
lated from arterial blood pressure waveforms achieved
by telemetry.

Statistical analysis

At least 25 paired readings were collected per animal,
both by HDO and telemetry methods (ie, five paired
HDO/telemetry values/animal/BP range). The results
were analysed separately for each animal taking into
account all pressure ranges together, then for low
(<110 mmHg), normal (110-149 mmHg) and high

(>150 mmHg) ranges of SBP, and for low (<90 mmHg),
normal (90-120 mmHg) and high (>120 mmHg) ranges
of DBP.

Differences between paired readings of SBP and DBP
obtained from the methods were calculated. The agree-
ment level between the two recording devices was
assessed in each pressure range using the method
described by Bland-Altman.’® The differences between
values achieved with the two methods were plotted
against the mean of all paired measurements. The bias
between the two methods was assessed from the mean
difference of the two methods. A positive or negative
bias would reflect an under- or overestimation of BP val-
ues by the HDO method in relation to the reference
method (ie, telemetry). The agreement between the two
methods was assessed from the mean difference + 2 SD.
The percentage of paired measurements lying within a
difference of less than 10 mmHg and less than 20 mmHg
for the two methods was calculated as recommended by
the ACVIM consensus panel.? Finally, linear regression
curves were built for calculations of correlation coeffi-
cient (r) between the two methods. Calculations, graphs
and correlation analysis were processed using RS/1 soft-
ware (release 6.0.1; APPLIED MATERIALS).

Drugs

Amlodipine besylate and phenylephrine hydrochloride
were purchased from Sigma-Aldrich. The vehicle for
both molecules was sterile water. Formulations were
prepared daily and kept for a maximum of 8 h, at room
temperature, away from light. Amlodipine and phenyle-
phrine were administered orally in a volume of 1 ml/kg.

Results

When comparing SBP values collected using the HDO
and telemetry methods, the correlation coefficients (CC)
of the paired measurements between the two methods
were between 0.91 and 0.98 for all but one cat, whose
CC was 0.85, resulting in an overall mean CC for the six
cats of 0.92 + 0.02. In this latter animal, the CC was
reduced owing to differences between HDO and telem-
etry values within the low range of SBP (ie, <110 mmHg)
in this cat. When SBP data were partitioned as low (n =
5-6 measurements/cat), normal (n = 14-19 measure-
ments/cat) and high (n = 10-13 measurements/cat)
pressure level groups, CCs were 0.71 + 0.26, 0.78 + 0.09
and 0.87 + 0.07, respectively, confirming that the correla-
tion between the two methods was increased for higher
SBP levels (Table 1; Figure 1).

The relevance of HDO for a faithful measurement of
SBP over a large range of pressure levels (Figure 2) was
high, as supported by the low mean bias achieved
(ie, 2.2 + 1.1 mmHg). Likewise, when SBP values were
separated in the different sub-groups (Figure 3), the bias
remained very limited, but it was clearly impaired for
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Figure 1 Linear regression between systolic blood pressure (SBP) and diastolic blood pressure values measured with high-
definition oscillometry (HDO) and telemetry in an individual animal, cat number 2008024. SBP correlation coefficient r = 0.98;

DBP correlation coefficient r = 0.86

low SBP values (ie, -10.8 + 11.3 mmHg), suggesting
HDO slightly overestimated SBP compared with telem-
etry during hypotensive conditions. Nevertheless, in the
low SBP subgroup, the 95% limit of agreement was the
narrowest and all paired values were within 10 mmHg
(Table 2), supporting a very good correspondence
between the two methods.

Overall, the percentages of paired SBP measurements
lying within a difference of less than 10 and 20 mmHg
between the two methods was 88 + 3% and 96 + 2%,
respectively. A higher discrepancy was found at the high
SBP levels, specifically for the 10 mmHg difference.

When comparing DBP individual values collected
using the HDO and the telemetry methods, the CCs of the
paired measurements between the two methods were

between 0.73 and 0.86 individually, with a mean CC of
0.81 = 0.02, suggesting a lower correlation between the
two methods for DBP measurement compared with SBP.
When evaluated on data in three subgroups of pressure
level, the CC was dramatically reduced owing, most likely,
to the limited number of observations and limited distri-
bution of values within each pressure range (Table 1). The
bias between the two methods was 22.3 + 1.6 mmHg, indi-
cating that HDO measurement of DBP tended to produce
lower values than the telemetry devices. Likewise, the
limit of agreement between the two methods for DBP
measurement was 22.6 + 1.9 mmHg. The percentages of
paired measurements lying within 10 or 20 mmHg, were
3-27% and 16-56%, respectively, confirming the discrep-
ancy between the two methods for DBP measurement.
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Table 1 Correlation between systolic blood pressure
(SBP) and diastolic blood pressure (DBP) values
measured with high-definition oscillometry and telemetry

Parameter Pressure Correlation
group coefficient
SBP Low 0.71 +0.26
n=56
Normal 0.78 + 0.09
n=14-19
High 0.87 += 0.07
n=10-13
Overall 0.92 + 0.02
n=25
DBP Low 0.51 + 0.21
n=7-19
Normal 0.40 + 0.34
n =6-20
High 0.51+0.29
n=59
Overall 0.81 £ 0.02
n=25

n = number of measurements used for individual correlation analysis
for each cat

Mean (+ SD) data calculated from individual data obtained in six
animals

When evaluating the agreement level between the meth-
ods for DBP values in the three pressure ranges, the bias
was dependent on the pressure range with the smaller
bias observed at low DPB.

Running additional pulse wave analyses to identify
correlation of SBP and DBP, a high correlation was found
for SBP, whereas a similar poor correlation was observed
for DBP. However, these analyses suggested a good cor-
relation between DBP measured with telemetry and

MBP measured with HDO. This observation was con-
firmed by correlation analyses performed on these data
showing a CC of 0.90 = 0.02. In addition, a good corre-
spondence between DBP by HDO and MBP by telemetry
was achieved when tested by means of the Bland-
Altman method (Table 3).

We assessed heart rate during the simultaneous BP
measurements with HDO measurement through the
experiment. On the first day of BP measurement with
HDO, the mean level of heart rate during the recording
was 197 + 6 beats/min. On the following days, heart rate
during measurement decreased to achieve a level that
remained below 180 beats/min, suggesting that animals
were accustomed to the recording conditions and were
apparently undisturbed by the HDO measurement
(Figure 4).

Discussion

Hypertension in cats is mainly secondary to an underly-
ing pathology, particularly in cats with chronic kidney
disease. To predict outcomes in affected cats, proteinuria
is arguably a better clinical parameter than measurement
of BP.'* However, BP measurements in studies of sponta-
neous chronic kidney disease in cats have relied upon
devices that meet neither the AAMI nor the ACVIM cri-
teria for validation,® which may have compromised the
reliability of BP measurements. Future studies will be
necessary to assess the reliability of BP measurements
obtained with a validated device.

It is now established that about 20% of hypertensive
cats have idiopathic hypertension.!” The diagnosis of idi-
opathic hypertension is based on elevated SBP and DBP
above 150 mmHg and 95 mmHg, respectively, associated
with target organ damage (TOD) depending on its risk
category.® Hypertensive cats frequently display TOD,
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Figure 2 Bland-Altman plot of agreement between systolic blood pressure (SBP) and diastolic blood pressure (DBP)
measured with high-definition oscillometry and telemetry in cat number 2008018. Mean difference (bias): — -- — -- — -- —, low limit

of agreement (-2 SD) and high limit of agreement (+ 2SD):

- —-—. SBP: bias = 2.7 mmHg; limits of agreement = + 20.7

mmHg; percentage of paired measurements lying within a difference between the two methods less than 10 mmHg = 84%;
less than 20 mmHg: 100%. DBP: bias = 19.5 mmHg; limits of agreement = + 24.5 mmHg; percentage of paired measurements
lying within a difference between the two methods less than 10 mmHg = 25%; less than 20 mmHg = 47%
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but when BP is slightly increased and thus associated A reliable measurement of BP in cats must overcome
with a low risk of TOD or in the acute phase of greater at least two potential sources of error. First, potential bias
BP increases, TOD is absent. In this situation the diagno- in data interpretation can occur in conscious subjects
sis of hypertension requires reliable BP measurements. owing to the ‘white coat effect’, which is a pseudonym
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Table 2 Agreement between systolic blood pressure (SBP) and diastolic blood pressure (DBP) values measured with
high-definition oscillomtery and telemetry

Mean (= SD) data calculated from individual data achieved in six animals

Table 3 Agreement between diastolic blood pressure (DBP) values measured with telemetry (Tel) and mean blood
pressure (MPB) measured with high-definition oscillometry (HDO)

Mean (+ SD) data calculated from individual data achieved in six animals

for artifactual BP increases related to anxiety and/or
excitement caused by the measurement condition. To
manage this risk of bias, the ACVIM consensus panel
defined a standardised measurement process.

The second source of error is related to the method
used for BP measurement in the clinical environment.
While the methods recognised as the most accurate and
reliable are direct invasive measurements using an intra-
arterial catheter,'® the invasiveness and technical difficulty
of these methods has limited their clinical acceptance, and
indirect BP measurement methods are widely preferred.

In this study, we used as a reference method implanted
telemetry, which is a direct and invasive BP measure-
ment method applicable for long-term measurement in
non-sedated animals. This method was subjected to
numerous validation studies in various species, includ-
ing rats,! dogs,?’ monkeys?'-?* and cats,?* and which is
recognised as a gold standard. Therefore, we compared
HDO measurements under measurement conditions
matching with the ACVIM consensus panel’s recom-
mendation by comparing data achieved with the gold
standard method for BP measurement in non-sedated
animals. Moreover, in order to cover various clinical
states, measurements were not focused on normal BP
values only, but included high and low BP pressure lev-
els similar to BP levels expected in case of hypertension
or hypotension, respectively.

With this approach, HDO displayed a good agree-
ment level, meeting the AAMI® requirement defined for

BP measurement in humans, ie, 5 + 8 mmHg of the
measurements obtained with the reference method.
However, less than 95% of the HDO data lay within 10
mmHg of the reference telemetry measurements, as
required for AAMI validation. Nevertheless, if we con-
sider the updated criteria defined by the ACVIM con-
sensus panel,? which take into account specific
challenges when measuring BP in conscious animals,
these data indicate that HDO provides a faithful meas-
urement of SBP in conscious cats. To our knowledge,
this is the first study in which an indirect BP technique,
here HDO, has met the validation criteria of the ACVIM
consensus panel.

In healthy humans®? or rodents,” owing to the
mechanical properties of the vasculature along the arte-
rial tree, SBP is higher at peripheral sites, the brachial or
tail artery compared with a central site such as the tho-
racic aorta. Direct SBP measurements in cats were per-
formed in the distal abdominal aorta, whereas HDO
measurements were performed at the level of the coccy-
geal artery. The absence of significant difference between
the two methods in measuring SBP suggests that the
measurement sites chosen were close enough to enable
this comparison. When simultaneous SBP measurements
were obtained at low BP levels, ie, <110 mmHg, HDO
overestimated SBP by about 10 mmHg. The reduced
number of observations available for analyses when
data were allocated in SBP level sub-groups likely con-
tributed to this finding, but these results are in
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definition oscillometry measurement over the course of the
overall experiment

agreement with findings achieved by Petric et al,> which
were obtained in anaesthetised cats using the Doppler
ultrasonic method as reference. They reported a SBP
overestimation of 8.56 mmHg when SBP was spontane-
ously below 100 mmHg.> However, in our study, low
levels of SBP were achieved by means of the administra-
tion of amlodipine, a calcium channel blocker known to
reduce BP by inducing a vasodilatation.?® In the presence
of spontaneous hypotension, reflex tachycardia is com-
mon. As heart rate influences pulse wave velocity, tachy-
cardia would be expected to affect SBP at levels upstream
in the arterial tree. However, as we observed in previous
studies (data not shown), the heart rate during BP meas-
urements after pretreatment with amlodipine in cats
indicate that reflex tachycardia is not induced.
Amlodipine’s vasorelaxant action is not only due to the
blockade of voltage-gated calcium channels but also to
the release of nitric oxide from the vascular endothelium
resulting in a pronounced reduction in the vascular
resistance and stiffness.?” Experimental data obtained in
rats showed that vasoactive drugs, angiotensin-convert-
ing enzyme inhibitors and calcium channel blockers also
affect the mechanical properties of large arteries, reduc-
ing central pulse pressure (PP) with practically no effect
on the peripheral aorta PP.?” The effect of the vascular
mechanical properties on the SBP along the arterial tree,
the differences in the BP measurement sites and the
mechanism of action of amlodipine on the vasculature
could explain why we observed a discrepancy between
the two methods when measuring low SBP values
specifically.

When transposed in the context of clinical use for
the diagnosis of systemic hypertension, this feature of
HDO seems devoid of major effect in terms of interpre-
tation. Indeed, in a clinical situation SBP measurement
in conscious cats is intended to identify systemic
hypertension or to support the efficacy of an

antihypertensive treatment. Ideally, for the latter use
SBP might be expected to lie within the normal range,
but not to be below the normal range. In both cases,
our results suggest that HDO would provide reliable
measurements.

For DBP, despite a good correlation, we observed a
low level of agreement between these two methods,
and HDO tended to underestimate the DBP. The meas-
urement site in the arterial tree seems unlikely to be
responsible for this finding, as DBP and MBP measure-
ments are less dependent on the location in the arterial
tree than SBP.?® The accuracy of implanted telemetry
pressure transducers is stable after instrumentation,
although chronically implanted devices may undergo
a slight baseline drift, which can affect both SBP and
DBP.* In our study, the telemetry devices remained
implanted for up to 3 months, but there was no change
in baseline values, which were recorded prior to instru-
mentation and after the telemetry implant was
removed, suggesting that the baseline remained stable
without drift. The amplitude of the pulse pressure as
measured by telemetry was typically 30-40 mmHg.
When calculated from HDO measurements, the pulse
pressure was above 50-70 mmHg. In people, normal
pulse pressure measured at a peripheral site is 35-40
mmHg. In small mammals with greater heart rates, the
pulse pressure is usually lower because of the lower
stroke volume and differences in the vascular resist-
ance.” Consequently, the high pulse pressures deter-
mined from HDO measurements are suspiciously high,
suggesting that DBP measured with HDO was, indeed,
underestimated.

Measurement of DBP in conscious cats is considered
technically challenging, and this tends to be supported
by the limited amount of data for DBP in the literature
compared with that for SBP. In conscious healthy cats,
HDO was found to provide higher DBP estimates than a
Doppler ultrasonic device, while SBP was similar.!
However, compared with direct telemetry, the Doppler
ultrasonic method is clearly less robust and questiona-
ble as a reference method.® This limitation has been
addressed by others in conscious cats using an oscillo-
metric device. As for HDO in the present study, it has
been reported that these older oscillometric devices
yield an underestimation of about 20 mmHg for both
SBP and DBP.®

Nevertheless, in other species, such as the dog, a good
agreement level was found between DBP measured by
telemetry and HDO at the level of the tail artery.> The
reason why DBP measurement with HDO is slightly less
comparable in cats than in dogs remains unclear. In cyn-
omolgus monkeys? and in marmosets®® HDO readings
achieved at the level of the tail artery tended to be lower
than with telemetry. The common feature of this species
with cats, compared with dogs, is a greater heart rate
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level, which could affect the condition of DBP estimation
with HDO.

Conclusions

When compared with the gold standard method for BP
measurement in conscious animals, HDO measurement
of SBP met the validation criteria of the ACVIM consen-
sus panel, supporting the sensitivity and the robustness
of this method. For DBP, HDO tended to provide mild
underestimations, which may be species related. The
data support that the HDO is the first and only vali-
dated non-invasive blood pressure device, and, as such,
it is the only non-invasive reference technique that
should be used in future validation studies. However, it
should be stressed that these results were obtained in
only six cats, and therefore the findings need to be con-
firmed in a larger number of animals. In addition, the
cats involved in the present study were accustomed in
advance to the measurement methods and were han-
dled regularly. This feature differs from standard clini-
cal practice where patients undergo blood pressure
measurement less frequently. Therefore, the influence
of acclimatisation and handling should be checked in
clinical patients.
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