
LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLII (2), 2009, TIMIŞOARA 
 

 236   

EVALUATION OF ARTERIAL BLOOD PRESSURE MEASURED 
BY OSCILOMETRIC METHOD IN ANESTHETIZED DOGS 

 
D. MORAR, C. FALCĂ, T. MOł, V. VÂNĂTU, LARISA SCHUSZLER, F. SIMIZ 

 
Faculty of Veterinary Medicine Timisoara 

Calea Aradului No. 119, 300645, Timisoara, Romania 
 

Summary  
 

The research was made on 5 dogs under anesthesia, age between 2-4 years and 
weight between 8-17 kg. The blood pressure was measured by oscilometric method on the 
median artery, metatarsal and median caudal artery and was compared with blood pressure 
measured by direct method. The invasive measurement of the blood pressure was made by 
catheterized the femoral artery with 20 and 22 G catheters. The differences between systolic 
blood pressure, diastolic blood pressure and mean arterial blood pressure values 
appreciated by oscilometric method and those measured by direct method were under 5 
mmHg, and the standard deviation was under 7 mmHg for all tree measuring sites. The 
correlation between the two methods for the blood pressure measurements was very good 
and direct proportional. 
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In dogs and cats, the blood pressure can be assessed using various direct 
and indirect measurement systems that achieve variable levels of measurement 
precision and accuracy. The best results are obtained using the direct method, 
which involves inserting in a peripheral artery a catheter connected to an electronic 
pressure measuring sensor. This method is required in a number of clinical 
settings, including critical care medicine and major surgery (3). Direct arterial blood 
pressure measurement is generally not applicable in clinical practice as they may 
require anesthesia or sedation and a high degree of technical skill. Also, their 
invasiveness creates opportunities for infection and hemorrhage (5). Considering 
these facts, for routine measurements of the blood pressure are preferred the 
indirect methods. The only non-invasive blood pressure measurement methods 
validated for use in veterinary medicine are Doppler ultrasound and oscilometry (3).  

The purpose of this paper is to evaluate the accuracy and precision of the 
blood pressure measurements, in case of using an oscilometric machine designed 
for use in dogs and cats. 
 

Materials and methods 
 
 The research was made on 5 dogs, age between 2-4 years and weight 
between 8-17 kg. The anesthetic induction was made using Diazepam 5 mg/ml at a 
dose of 1 mg/kg, and Propofol 10 mg/ml at a dose of 4 mg/kg. The dogs were then 
intubated and artificially ventilated with pure oxygen at a rate of 16-20 respirations 
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per minute, at a current volume of 250cc, using a Pulmomat 19K1 respiratory 
machine. The anesthesia was maintained using continuous infusion of Propofol at 
a rate of 3-12 mg/kg/h. 

The direct measurement of the blood pressure was made by punction the 
femoral artery with 20 and 22 G catheters. For monitoring the pressure the invasive 
arterial pressure line of the Kontron Minimon 7138B monitor was used.  

The indirect measurement of the blood pressure was made using the 
oscilometric method, with a Cardel 9401 machine, on the median, metatarsal and 
median caudal arteries. There were used cuffs with a wideness of 30-40% of the 
circumference of the election site, which were placed on the forearm, the 
metatarsus and the base of the tail. 

For every election site and for every dog, 11 oscilometric measurements 
were made. The values obtained were then compared with the ones obtained using 
the direct method, both measured in the same time. 

The obtained data was analyzed using the SPSS statistic software. 
Correlation, regression and media equality comparison tests were made. 
 

Results and discussions 
 

On the median artery, the blood pressure (BP) measured by oscilometric 
method was smaller than in the direct method (fig 1). The differences were of 
3.49+/-3.48 mmHg for systolic blood pressure (SBP), 4.58+/-4.54 for diastolic blood 
pressure (DBP) and 4.29+/-5.86 for mean blood pressure (MBP). The regression 
model was good (p<0.001) and the Pearson correlation coefficient between the 
values measured by the two methods was higher than 0.89 for all SBP, DBP and 
MBP (table 1). This means that between the two methods there is a very good 
correlation and direct proportionality.  
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Fig. 1. The comparative distribution of BP values measured by oscilometric (at 
median artery)  and direct method. O – oscilometric method; D – direct method 
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Table 1 
Corelation of simultaneous directa and oscillometric blood pressure 

measurements 
Pearson colelation coeficicient (r) Site of measurement n 

SBP MBP DBP 
Median artery 55 0.977** 0.953** 0.898** 

Metatarsal artery 55 0.953** 0.964** 0.919** 

Median caudal artery 55 0.908** 0.907** 0.939** 

a – measurements were obtained by femoral artery cathetherization 
n – number of simultaneous measurements 
SBP – systolic blood pressure; MBP - median blood pressure; DBP – diastolic blood pressure 
** Correlation is significant at the 0.01 level (2-tailed) 
 

On the metatarsal artery, the value registered by oscilometric method was 
lower than the direct method (fig.2). The mean differences were lower for the SBP 
and DBP than those recorded on the median artery. For SBP it was recorded a 
difference of 1.38+/-3.47 mmHg, for DBP the difference was of 4.72+/-5.44 mmHg 
and of 3.7+/-3.85 for MBP. The regression model was good (p<0.001) and the 
Pearson correlation coefficient gave a very good correlation and direct 
proportionality between the two methods also at this level (table 1).  
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Fig. 2. The comparative distribution of BP values measured by oscilometric (at 

metatarsal artery) and direct method. O – oscilometric method; D – direct method 
 

On the median caudal artery, the oscilometric method underestimated SBP 
and the mean difference was of 3.58+/6.90 mmHg. But, in exchange, he 
overestimated DBP and MBP values. The mean differences for DBP were of 
1.07+/-6.30 mmHg, and for MBP of 0.34+/-5.08 mmHg. The regression model was 
good (p<0.001) and the correlation between the two methods was also very good 
and direct proportionally in this case (Table 1).  
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Fig. 3. The comparative distribution of BP values measured by oscilometric (median 
caudal artery) and direct method. O – oscilometric method; D – direct method 

 

The obtained results show a better correlation between the two methods 
when the blood pressure was measured on the metatarsal and median artery, than 
on the median caudal artery. Oscilometric method estimated better SBP and MBP 
than DBP in all three measuring sites. Our results are consistent with those 
obtained by other researchers, who concluded that oscilometric method provide a 
good estimation of the systolic, diastolic and mean arterial blood pressure (1, 2, 6). 
 

Conclusions 
 

 There is a direct proportionality relation and very good correlations 
between the blood pressure measured through the direct and oscilometric methods 
for all the measurements sites used in this study. 
  The blood pressure can be measured with the same accuracy on the 
median artery, as well as on the metatarsal and median caudal artery. 
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