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Normal conditions

.. Systole Diastole BP

—p Systolic run-off === Slorage volume and diastolic run-olf

Decreased distensibility

Systole Diastole BP

e Sy stolic run-off =0 Storage volume and diastolic run-off

London GM, Am Heat J, 1999
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DBP
Radial pressure pulse
_ SBP2 - DBP
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Aortic pressure pulse
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PP PP

Kohara K. Am J Hypertens 2005;18:11s-14s
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Ea=ASP/SV
LVSP=ASP

\Ea/Ees=SV/ (LVDV-SV-Vo)

FtsEgeR WOV



P-V# A (Ea/Ees=41%3%)

431 CEW, external work )= SW=SV X ASP

Contraction

#HE (PE ,potential energy) = (LVDV-SV-Vo) X ASP/2
ML (PVA, pressure volume area ) =SW+PE
Iha CEf, work efficiency)=SW/PVA
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Protocolized Cardiovascular Management Based
on Ventricular-arterial Coupling

M. R. Pinsky



vV V VYV V V

5

BAR B R, FUMCO/SVE 3 ha, o JE7R,?
Z T B B A B R RS ?

BN BERET B EIRED, X%
NN B /) 3

2 0 = B2
ES5EE



Factors influencing the accuracy of oscillometric blood pressure
measurement in critically ill patients

Andreas Bur, MD; Harald Herkner, MD; Marianne Vicek, MD; Christian Woisetschlager, MD;
Ulla Derhaschnig, MD; Georg Delle Karth, MD; Anton N. Laggner, MD:; Michael M. Hirschl, MD

Objective: Comparison of oscillometric blood pressure mea-
surement with two different devices (M3000A using a new algo-
rithm and M1008A using an established algorithm, both Hewlett
Packard) and evaluation of current recommendations concerning
the relation between cuff size and upper arm circumference in
critically ill patients.

Design: Prospective data collection.

Sefting: Emergency department in a 2000-bed inner-city hos-
pital.

Patients: A total of 30 patients categorized into three groups
according to their upper arm circumference (I, 18-25 cm; I,
25.1=33 cm; NI, 33.1-47.5 cm) were enrolled in the study protocol.

Interventions: In each patient, two noninvasive blood pressure
devices with three different cuff sizes were used to perform
oscillometric blood pressure measurement. Invasive mean arterial
blood pressure measurement was done by cannulation of the
radial artery.

Measurement and Main Results: Overall, 1,011 pairs of simul-
taneous oscillometric and invasive blood pressure measurements
were collected in 30 patients (group I, n = 10; group Il, n = 10;
group I, n = 10). The overall discrepancy between both methods
with the M3000A was —2.4 = 11.8 mm Hg (p < .0001) and, with
the M1008A, —5.3 = 11.6 mm Hg (p < .0001) if the recommended

cuff size according to the upper arm circumference was used (352
measurements). If smaller cuff sizes than recommended were
used (308 measurements performed in group |l and 111}, the overall
discrepancy between both methods with the M3000A was 1.3 =
13.4 mm Hg (p < .024) and, with the M1008A, —2.3 = 11.5 mm
Hg (p < .0001).

Conclusion: The new algorithm reduced the overall bias of the
oscillometric method but still showed a significant discrepancy
between both methods of blood pressure measurement, primarily
due to the mismatch between upper arm circumference and cuff
size. The improvement of the algorithm alone could not result in
a sufficient improvement of oscillometric blood pressure mea-
surement. A reevaluation of the recommendations concemning the
relation between upper arm circumference and cuff size are
urgently required if oscillometric blood pressure measurement
should become a reasonable alternative to intra-arterial blood
pressure measurement in critically ill patients. (Crit Care Med
2003; 31:793-7949)

Ker Worps: oscillometric blood pressure measurement; cuff
size; critically ill patients; emergency medicine; intensive care
medicine; noninvasive; monitoring; upper arm circumference;
mean arterial blood pressure; catecholamine treatment; mechan-
ical ventilation




Noninvasive monitoring of blood pressure in the critically ill:
Reliability according to the cuff site (arm, thigh, or ankle)*

Karim Lakhal, MD; Christine Macq, MD; Stephan Ehrmann, MD; Thierry Boulain, MD; Xavier Capdevila, MD, PhD

Dbjective: In the critically ill, blood pressure measurements most-
ly rely on automated oscillometric devices pending the intra-arterial
catheter insertion or after its remowval. If the arms are inaccessible,
the cuff is placed at the ankle or the thigh, but this commeon practice
has never been assessed. We evaluated the reliability of noninvasive
blood pressure readings at these anatomic sites.

Design: Prospective observational study.

Setting: Medical-surgical intensive care unit.

Patients: Patients carrying an arterial line with no severe pc-
clusive arterial disease.

Intervention: Each patient underwent a set of three pairs
of noninvasive and intra-arterial measurements at each site
(arm, ankle, thigh [if Ramsay sedation scale >4]) and, in case
of circulatory failure, a second set of measurements after a
cardiovascular intervention (volume expansion, change in cat-
echolamine dosage).

Measurements and Main Resufts: In 150 patients, whatev-
er the cuff site, the agreement between invasive and noninva-
sive readings was markedly higher for mean arterial pressure
than for systolic or diastolic pressure. For mean arterial pres-
sure measurement, arm noninvasive blood pressure was reliable

(mean bias of 3.4 = 5.0 mm Hg, lower/upper limit of agreement
of <6.3/13.1 mm Hg) confrary to ankle or thigh noninvasive
blood pressure (mean bias of 3.1 = 7.7 mm Hg and 5.7 = 6.8 mm Hg
and lower/upper limits of agreement of <12.1/18.3 mm Hg and =7.7/
19.2 mm Hg, respectively). During acute circulatory failure
(n = 83), arm noninvasive blood pressure but also ankle and
thigh noninvasive blood pressure allowed a reliable detec-
tion of 1) invasive mean arterial pressure <65 mm Hg (area un-
der the receiver operating characteristic curve of 0.98 [0.92-1],
0.93 [0.85-0.97], and 0.93 [0.85-0.98] for arm, ankle, and thigh non-
invasive blood pressure, respectively); and 2) a significant (>10%)
increase in invasive mean arterial pressure after a cardiovascular in-
tervention (area under the receiver operating characteristic curve of
0.99 [0.92-1], 0.80 [0.80-0.97], and 0.96 [0.87-0.99], respectively).
Conclusion: In our population, arm_noninvasive mean arterial
Jressure readings were accurate, Either the ankle or the thigh may
be reliable alternatives, only to detect hypotensive and therapy-

responding patients. (Crit Care Med 2012; 40:1207-1213)

Ker Worps: ankle; arm; arterial pressure; calf; intensive care
unit; monitoring; noninvasive blood pressure determination; oscil-
lometry; physiologic; thigh



Results of a survey of blood pressure monitoring by intensivists in
critically ill patients: A preliminary study

Arjun Chatterjee, MD, MS; Kirk DePriest, DO; Russell Blair, MD; David Bowton, MD; Robert Chin, MD

Objectives: Maintenance of mean arterial pressure =65 mm Hg
has been associated with improved clinical outcomes in many
studies of critically ill patients. Current guidelines for the man-
agement of septic shock and guidelines for managing other
critical illnesses suggest intra-arterial blood pressure measure-
ment is preferred over automated oscillometric noninvasive blood
pressure measurement. Despite these recommendations, anec-
dotal experience suggested that the use of noninvasive blood
pressure measurement in our institution and others in preference
to intra-arterial blood pressure measurement remained prevalent.

Design: We designed an online survey and sent it by e-mail.

Setting: Intensive care units.

Patients and Subjects: A randomly selected group from the
membership of the Society for Critical Care Medicine.

Interventions: None.

Measurements and Main Results: Use of non-invasive and
invasive blood pressure devices. Eight hundred eighty individuals

received an invitation to complete the survey and 149 responded.
We found that 71% (105 of 149) of intensivists estimated the
correct cuff size rather than measuring arm circumference di-
rectly. In hypotensive patients, 73% of respondents (108 of 149)
reported using noninvasive blood pressure measurement mea-
surements for patient management. In patients on a vasopressor
medication, 47% (70 of 149) of respondents reported using non-
invasive blood pressure measurement for management.

Conclusions: The use of noninvasive blood pressure measure-
ment measurements in critically ill patients is common despite the
pmmmm.
Given this widespread use, accuracy and precision validation studies
comparing noninvasive blood pressure measurement with intra-
arterial blood pressure measurement in critically ill patients should
be performed. (Crit Care Med 2010; 38:2335-2338)

Kev Worps: arterial blood pressure monitoring; hemodynamic
monitoring; blood pressure; monitoring; medical devices
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Peripheral arterial blood pressure monitoring adequately tracks
central arterial blood pressure in critically ill patients: an

observational study

Mariano Alejandro Mignini', Enrique Piacentini'.2 and Arnaldo Dubin®

Abstract

Introduction Invasive artenal blood pressure monitoring is a
common practice in intensve care units (ICUs). Accuracy of
invasive blood pressure monitoring is crucial in evaluating the
cardiocirculatory system and adjusting drug therapy for
hemodynamic support. However, the best site for catheter
ingertion iz controversial. Lack of definitive information in
critically ill patients makes it difficult to establish guidelines for
daily practice in intensive care. We hypothesize that peripheral
and central mean arterial blood pressures are interchangeable in
critically ill patients.

Methods This is a prospective, observational study camed out
in a surgical-medical ICU in a teaching hospital. Fifty-five
critically ill patients with chinical indication of invasive arterial
pressure monitoring were included in the study. Mo interventions
were made. Simultaneous measurements were registered in
central (femoral) and perpheral (radial) artenes. Bias and

precizion between both measurements were calculated with
Bland-Altman analysis for the whole group. Bias and precision
were compared between patients receiving high doses of
vasoactive drugs (norepinephrine or epinephrine >0.1 ug/kg/
minute or dopamine =10 pg'kg/minute) and those receving low
doses (norepinephrine or epinephrine <01 pg/kg/minute or
dopamine <10 pg/kg/minute).

Results Central mean arterial pressure was 3 + 4 mmHg higher
than peripheral mean arterial pressure for the whole population
and there were no differences between groups (3 £ 4 mmHg for
both groups).

Conclusion Measurement of mean arterial blood pressure in
radial or femoral arteries is clinically interchangeable. It is not
mandatory to cannulate the femoral artery, even in critically ill
patients receiving high doses of vascactive drugs.
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