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Introduction

In critical care units various decisions are taken on
the basis of blood pressure recordings, however,
non invasive blood pressure and invasive arterial
blood pressure recordings often give different
values, and the reason for this discrepancy is not
clear. In critical care units various kind of
pathological patients are seen with very different
hemodynamic profiles. They may be in septic
shock or circulatory failure or may be on
vassopressor or vassodilators, extremities may be
in vasospasm or there may be acidosis or alkalosis
due to various reasons.

Oscillometric method is used in non invasive
blood pressure recordings and it’s widely
accepted. However, invasive arterial blood
pressure is considered as a standard of monitoring
in patients requiring a more intense blood pressure
control and monitoring.>*3*

Invasive and non invasive techniques often
produce different values; however the relationship
between these two techniques has been poorly
studied.

Study by Wax et al. illustrated that there was a
significant different between the two monitoring
techniques although they did not reveal the reason
behind this.

Few studies have shown that cuff inflation at the
arm for blood pressure measurement results in a
transient rise in blood pressure®’ this might be due
to the ms activity or ms compression or due to the
overall anxiety of knowing that blood pressure
was being recorded.®®* This phenomenon is
known as the alerting response and has been
studied in the non surgical outpatient population,
but data regarding the same in the critical care unit
is lacking.**? This information is important in
critical care unit as both these techniques are often
employed to guide the clinical interventions like
blood transfusion, intravenous fluid, vassopressor
or anti hypertensive use.

Automated non invasive blood pressure using
oscillometric  techniques.’*!* have advantages
over invasive arterial blood pressure as they are
non invasive and without risk of bleeding and
infections and can be used out of intensive care
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units. Studies have suggested that non invasive
blood pressure may differ with invasive arterial
blood pressure. **° Studies comparing the data
from two techniques are limited in critical care
units.

Aims and Objectives

To assess the significant of difference between
invasive and non invasive blood pressure
monitoring techniques in neurological patients in
intensive care unit setup.

The objective of this study was to determine if the
difference between non invasive blood pressure
and invasive femoral and radial artery blood
pressure was significant.

Material and Method

After approval from hospital ethics committee, the
study was conducted from March 2017 to January
2018.

All neurological patients were included in the
study that needs invasive blood pressure
monitoring. Patient who had invasive blood
pressure monitoring were also had non invasive
blood pressure monitoring on the contralateral
upper limb.

Patient with peripheral arterial diseases, arterio-
venous fistula for maintenance dialysis, bleeding
diathesis, trauma in one of the upper limbs, with
accelerated hypertension and chronic renal failure
were excluded from the study.

After taking written explained consent patients
were enrolled for the study. Each patient was
measured for both invasive and non invasive
blood pressure. Simultaneously for 5 readings at
five minutes interval. Readings for systolic,
diastolic and mean blood pressure was recorded.
Monitors used were MP20 PHILIPS Intellivue.
Single researcher gathered the data and recorded
on Microsoft excel sheet.

All patients had invasive arterial blood pressure
by radial/femoral arterial cannula which was
inserted under strict aseptic conditions. Arterial
line transducer was zeroed at heart level and beta
to beat variability of blood pressure was recorded.

Appropriate sized cuff was placed on the contra
lateral arm for non invasive blood pressure
measurement. Base line recordings of heart rate,
systolic blood pressure, diastolic blood pressure
and mean blood pressure were recorded.

Data were analyzed for differences in invasive and
non invasive blood pressure recordings.

Results

We studied 30 patients of age group from 18-67
years, which included only neurological and
neurosurgical patients. Total of 178 non invasive
blood pressure and invasive arterial blood
pressure recordings were taken. We separated the
study population in two groups, one with
noninvasive radial arterial blood pressure vs
invasive blood pressure (upper arm) and another
femoral arterial blood pressure vs non invasive
blood pressure (upper arm). We recorded systolic,
diastolic, and mean blood pressure and Heart rate
at 5 minute intervals and compared these findings
with their mean + standard deviation and for their
statistical significance.

The mean age group in non invasive blood
pressure group was 38,4+8.8, femoral arterial
blood pressure group 39 +10 and in noninvasive
arterial blood pressure group was 38,4+10.9. They
were comparable.

Blood pressure was measured non invasively and
invasively from radial and femoral arteries
separately. Recordings were taken for systolic,
diastolic and mean blood pressure. Results from
our study showed that systolic femoral arterial
blood pressure was higher than systolic non
invasive blood pressure at systolic invasive
arterial blood pressure >121 mmHg and was
lower than systolic non invasive blood pressure at
invasive arterial blood pressure <120 mmHg. The
variation in systolic non invasive blood pressure
and invasive arterial blood pressure in femoral
artery varied from +22 to -43 mmHg.

Our study showed non invasive blood pressure
and invasive arterial blood pressure (1235 +
14.35 vs 134.03+17.81), t= 4.25 and p<0.001 that
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is statistically significant and recordings for
systolic blood pressure from non invasive blood
pressure and invasive arterial blood pressure were
not comparable.

However, the mean blood pressure showed less
variation in these ranges and when mean non
invasive blood pressure was compared with
femoral invasive blood pressure values were mean
non invasive blood pressure 92.47+6.94 femoral
invasive arterial blood pressure 94.39+9.21,
t=1.89 and p>0.05 (non significant). Mean non
invasive blood pressure and femoral invasive
arterial blood pressure were comparable with less
variation -16 to +12mmHg.

Recordings from radial artery were systolic radial
invasive  blood pressure Dblood pressure
154.3+12.07 and corresponding systolic non
invasive blood pressure 147.22+ 13.96(7.08+5.36)
with variation in range of +20 to -20 mmHg .The
radial mean invasive blood pressure was
95.11+8.2 while non invasive blood pressure was
87.33+£15.77 (7.77£8.7) with variation from +16
to -3 and both of these values had p<0.001.

Discussion

This study was unique in itself as it compared
invasive blood pressure from femoral and radial
artery with non invasive blood pressure
simultaneously, in neurological patients. We
observed that systematic deviations are present in
systolic non invasive blood pressure and systolic
invasive arterial blood pressure. Furthermore our
study showed that this variation was more
pronounced between systolic non invasive blood
pressure and systolic femoral arterial invasive
blood pressure.

Moreover , this variation was dependant on the
range of blood pressure , systolic non invasive
blood pressure measures higher than femoral
invasive blood pressure if invasive blood pressure
is <120 mmHg and systolic non invasive blood
pressure measures less than femoral invasive
blood pressure if invasive blood pressure >120
mmHg . The variation ranged from +22 to -43
mmHg t= 4.25 with p<0.001, which was highly

significant and not comparable. So in clinical
practice we found that femoral systolic invasive
blood pressure was not comparable with systolic
non invasive blood pressure values p<0.001.

At lower systolic invasive blood pressure
noninvasive blood pressure measures higher and
at higher invasive blood pressure non invasive
blood pressure measures lower. Therefore, clinical
decisions based on systolic non invasive blood
pressure recordings may be misleading and
injurious to the patients in deciding hemodynamic
interventions.

In assessing hypotension a higher threshold
should be kept for systolic non invasive blood
pressure values to initiate an early protective
measure.

Our findings suggest that clinical interpretation of
hypotensive systolic blood pressure readings
should be made cautiously in a device dependant
manner.

In contrast mean arterial blood pressure are
comparable when measured noninvasively in
brachial artery and invasively in femoral artery.
The non invasive mean arterial blood pressure was
92.47 £ 6.94 and mean invasive arterial blood
pressure was 94.29 + 9.21, which was comparable
with range of variation ranging from -16 to +9
t=1.89 p>0.05 which was statistically non
significant.

These values agree with the previous study
showing comparability of mean blood pressure by
invasive and non invasive techniques.

However, we noticed this comparability in
femoral artery invasive monitoring in relation to
non invasive blood pressure

Our comparison with radial invasive blood
pressure and corresponding non invasive blood
pressure showed some different results. systolic
radial arterial invasive blood pressure was 147.22
+ 13.96 as compared to non invasive blood
pressure 15430 + 12.07, t=7.91 p<0.001
(statistically significant) variation ranging from
+20 to -20 as opposed to radial arterial systolic
blood pressure which was higher than non
invasive blood pressure, showing that radial artery
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measure higher than femoral artery at the
corresponding non invasive blood pressure.

Many practitioners may assume that radial artery
pr is an accurate measure of more central pressure,
many investigators have found that radial pressure
is often lower than femoral or aortic pressure. 2%
Thus blood pressure measured by non invasive
blood pressure cuff brachial) may be a better
measure of central pressure when invasive blood
pressure indicates hypotension.? Similarly it has
been reported that pulse pressure amplification
occurs in peripheral vessels and this may cause
systolic radial blood pressure to be higher than
more central pressure.”® This may explain why
non invasive blood pressure is lower than invasive
blood pressure in hypertensive patients. Still some
investigators have suggested that invasive blood
pressure and non invasive blood pressure are
interchangeable particularly for mean blood
pressure.?4?

The mean non invasive blood pressure was 95.11
+ 8.20 and mean radial invasive blood pressure
blood pressure was 87.33 + 15.77 variation being
16 to -3 between mean non invasive blood
pressure to mean radial invasive blood pressure ,
t=6.89, p<0.001 the difference is significant. The
mean pressure is the true driving pressure for the
peripheral blood flow % And taken together with
measures of cardiac output permits estimation of
peripheral resistance. However, ever since the
advent of non invasive blood pressure assessment,
clinicians have traditionally relied upon it to
measure systolic and diastolic blood pressure. In
contrast mean arterial blood pressure constitutes
sole  parameter physically measured by
oscillometric ~ techniques.  Current  practice
guidelines have been slow to integrate non
invasive mean arterial blood pressure in vital sign
monitoring. The society for critical care medicine
has utilized both  systolic and means arterial
blood pressure for defining sepsis induced
hypotension .whereas mean arterial blood pressure
was used in setting therapeutic goals.?” our results
confirm that mean blood pressure from femoral
artery is the most constant metric for monitoring

blood pressure in intensive care units and is
independent of measurement modality. Patients
with arterial underlying pathologies might also
require tracking systolic, diastolic and pulse
pressure.

Our study is consistent with a prior study that
demonstrated the utility of non invasive mean
arterial pressure in treating hypotension in patients
in critical care units.

In summary we found statistically significant
difference between blood pressure measured
invasively and noninvasively with non invasive
blood pressure generally higher than arterial blood
pressure when low and lower when invasive
arterial blood pressure was high in femoral artery.
While mean invasive arterial blood pressure was
comparable with mean non invasive blood
pressure for femoral artery.

However, in case of radial artery systolic blood
pressure was higher noninvasively so also the
mean blood pressure and which was statistically
significant.

Therefore, we recommend mean blood pressure,
either non invasive blood pressure or invasive
mean blood pressure by femoral artery as a
comparable guide for blood pressure measurement
and hemodynamic intervention. However, further
large multicentric studies are required to further
strengthen our observations.
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