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ABSTRACT:
Background: During the perioperative period, arterial pressure (AP) should be monitored at frequent intervals or, under
some circumstances, continuously. Intermittent monitoring is performed using an oscillometric pressure device and generally
referred to as non-invasive AP (NIAP) monitoring. Hence; the present study was conducted for assessing continuous non-
invasive arterial pressure monitoring during induction of general anaesthesia in patients undergoing cardiac surgery.
Materials & methods: 50 Patients above the age of 20 years undergoing cardiac surgery were recruited. Complete
demographic and clinical details of all the patients were recorded. The basic principle of the CNAP™ is that the blood
volume in a suitable artery is measured and kept constant by applying corresponding external pressure (i.e., volume
clamping). The CNAP™ monitoring system consists of reusable finger cuffs, the cuff controller, and the CNAP™ pod,
which interfaces into the patient monitor. After 5 min of stabilisation, simultaneous measurements of IAP and CNAP were
recorded every minute. Results: The systolic ABP by CNAP™ was consistently lower than systolic IAP, and the CNAP™
diastolic ABP was consistently higher than diastolic 1AP, yielding a systolic bias of 6.13 mm Hg and a diastolic bias of —
3.84 mm Hg. CNAP™ MAP values were almost close to the IAP mean ABP value, yielding a bias of — 0.04 mm Hg.
Conclusion: We recommend CNAP monitor for induction of GA in patients undergoing different types of cardiac surgeries.
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INTRODUCTION
During the perioperative period, arterial pressure (AP)

A number of studies have reported catheter-related
infections. Prolonged use of an automated

should be monitored at frequent intervals or, under
some circumstances, continuously. Intermittent
monitoring is performed using an oscillometric
pressure device and generally referred to as non-
invasive AP (NIAP) monitoring. Continuous
monitoring is generally conducted invasively using an
arterial line. Both methods have a number of risks,
although those associated with invasive monitoring
cause greater concern. Common complications of
invasive monitoring include vessel occlusion (13%),
haematoma (12%), abnormal pulse (15%), and rarely
blood loss due to unintended disconnection, nerve
lesions, necrosis, and fistula formation.* 3

oscillometric device may cause nerve and skin
damage. Since non-invasive monitoring provides
discontinuous readings, the Association for the
Advancement of Medical Instrumentation (AAMI)
standard states that the AP should be measured every
3-5 min. A number of studies emphasize the
importance  of  continuous  perioperative AP
monitoring as more than 20% of all hypotensive
episodes during surgery are missed by NIAP
monitoring and another 20% are detected only after a
delay.” ® Hence; the present study was conducted for
assessing continuous non-invasive arterial pressure
monitoring during induction of general anaesthesia in
patients undergoing cardiac surgery.
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MATERIALS & METHODS

The present study was conducted for assessing
continuous non-invasive arterial pressure monitoring
during induction of general anaesthesia in patients
undergoing cardiac surgery. Patients above the age of
20 years undergoing cardiac surgery were recruited.
Complete demographic and clinical details of all the
patients were recorded. In the induction room, a 16G
cannula was inserted into a peripheral vein for
infusion of fluids and drugs. A 20G arterial line was
inserted into the left radial artery after skin infiltration
with 0.5-1 ml of 2% lignocaine and connected to
transducer after calibration. The tubing and transducer
were inspected to ensure that there were no technical
issues or air bubbles that could cause erroneous
recordings. The basic principle of the CNAP™ is that
the blood volume in a suitable artery is measured and
kept constant by applying corresponding external
pressure (i.e., volume clamping). The CNAP™

monitoring system consists of reusable finger cuffs,
the cuff controller, and the CNAP™ pod, which
interfaces into the patient monitor. After 5 min of
stabilisation, simultaneous measurements of IAP and
CNAP were recorded every minute. All the results
were recorded in Microsoft excel sheet and were
assessed by SPSS Software.

RESULTS

Assessment of a total of 50 patients was done. Mean
age of the patients was 43.8 years. Out of these 50
patients, 28 were males and 22 were females. The
systolic ABP by CNAP™ was consistently lower than
systolic TAP, and the CNAP™ diastolic ABP was
consistently higher than diastolic 1AP, vyielding a
systolic bias of 6.13 mm Hg and a diastolic bias of —
3.84 mm Hg. CNAP™ MAP values were almost close
to the IAP mean ABP value, yielding a bias of — 0.04
mm Hg

Table 1: Agreement between IAP and CNAP ™ BP measurement

Variable | IAP-CNAP (mm of Hg) SD Limits of agreement
Lower Upper
SBP 6.13 9.18 | -15.43 27.19
DBP -3.84 5.42 -6.84 9.78
MAP -0.04 411 | -10.55 10.96

DISCUSSION

Acute elevations in blood pressure (>20%) in the
intraoperative  period are typically considered
hypertensive emergencies. Postoperative hypertension
(arbitrarily defined as systolic BP >190 mm Hg and/or
diastolic BP 100 mm Hg on 2 consecutive readings
following surgery) may have significant adverse
sequelae in both cardiac and noncardiac patients.
Hypertension, and hypertensive crises, are very
common in the early postoperative period and are
related to increased sympathetic tone and vascular
resistance. Postoperative hypertension often begins
~10-20 minutes after surgery and may last up to 4
hours. If left untreated, patients are at increased risk
for bleeding, cerebrovascular events, and myocardial
infarctions.” ' Hence; the present study was
conducted for assessing continuous non-invasive
arterial pressure monitoring during induction of
general anaesthesia in patients undergoing cardiac
surgery.

Assessment of a total of 50 patients was done. Mean
age of the patients was 43.8 years. Out of these 50
patients, 28 were males and 22 were females. Kumar
GA et al assessed the performance of CNAP during
GA with invasive arterial pressure (IAP) in patients
undergoing cardiac  surgeries. Sixty patients
undergoing cardiac surgery were included. Systolic,
diastolic, and mean arterial pressure (MAP) data were
recorded every minute for 20 min simultaneously for
both TAP and CNAP™, Statistical analysis was
performed using mountain plot and Bland Altman
plots for assessing limits of agreement and bias
(accuracy) calculation. Totally 1200 pairs of data

were analysed. The CNAP™ systolic, diastolic and
MAP bias was 5.98 mm Hg, —3.72 mm Hg, and —
0.02 mm Hg respectively. Percentage within limits of
agreement was 96.0%, 95.2% and 95.7% for systolic,
diastolic and MAP. The mountain plot showed similar
results as the Bland Altman plots. They concluded
CNAP™ provides real-time estimates of arterial
pressure comparable to AP during induction of GA
for cardiac surgery.*°

In the present study, the systolic ABP by CNAP™
was consistently lower than systolic IAP, and the
CNAP™ (diastolic ABP was consistently higher than
diastolic 1AP, yielding a systolic bias of 6.13 mm Hg
and a diastolic bias of — 3.84 mm Hg. CNAP™ MAP
values were almost close to the IAP mean ABP value,
yielding a bias of — 0.04 mm Hg. Hofhuizen CM et al
assessed the adequacy of a prototype device (Nexfin-
paediatric), designed for a paediatric population, for
detecting rapid arterial pressure changes in children
during cardiac surgery. Thirteen anaesthetized
children with a median age of 11 months (2 months-7
yr) undergoing congenital cardiac surgery were
included in the study. reBAP and intra-arterial
pressure (IAP) were recorded simultaneously during
the surgical procedure. To assess the accuracy of
reBAP in tracking arterial pressure changes, the four
largest 1AP variations within a 5 min time interval
were identified from each procedure. In 10 out of 13
children, a non-invasive arterial pressure recording
could be obtained. Therefore, recordings from these
10 children were eligible for further analysis, resulting
in 40 data points. The correlation coefficient between
reBAP and IAP in tracking mean arterial pressure
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(MAP) changes was 0.98. reBAP followed changes in
IAP with a mean bias for systolic, diastolic arterial
pressure, and MAP of 0.0 mm Hg (sd 5.8), 0.1 (sd
2.8), and 0.19 (sd 2.7), respectively. The prototype
device closely follows arterial pressure changes in
children.**

CONCLUSION

We recommend CNAP monitor for induction of GA
in patients undergoing different types of cardiac
surgeries.
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