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Table 5 Methods for measuring arterial stiffness in clinical investigation

Parameter

Central pulse-wave analysis
(carotid and aortic pressure waves)

Local arterial stiffness

Main features and defi

|d standard for arterial stiffness
Speed of travel of the
along an arterial segment

_entral pulse pressure (PP)

_entral SBP
_entral augmentation pressure (AP)
Central Abc with Alx = AP /PP

Carotid
Carotid

Limitations

Pressure-dependent
Mo data on arterial geometry

Inaccuracy distance measurement

Indirect information on arterial stiffness

Requires echotracking systems

Requires local PP

Predictive v




Tablel. Features of Central Blood Pressure Estimation Devices/ Methods

Device Site of Measurement | Sensor Calibration CEP Estimated

Measurement | Principle Structure (NIBP Measurement) Estimation CBP Parameters
(Operation) Method (CBP ERelated Indexes)*

Any COMMOon applanation single EBiBP: MBPDEP simple caSBP, caPP
tonometric carotid artery tonometry (manual} (manual input of separately substitution (caAl PPA)
devices measured BIBP)

SphygmoCor® | radial artery applanation single ErBP: SBEP/DEP GTF Pa. cSBP, cDEP, cPP
tonometry (manmal) (manual input of separately (cAL AP PPA)

measured BrBF)

HEM-9000AT" | radial artery applanation arrayed ErBP: SEP/DEP cSBP, 1SEP, PP2
tonometry (automated) (automatically measured BrBP with (rAI=PPAT)
an mbult oscillometric
sphyzmomanometer)

BPro*+ A- modified Single BiBP: SEP/DEP cSBP,

PULSE applanation (fixed) (acquired from a dedicated (AT =PPA =)
CASP* tonometry oscillometric sphygmomanometer
temporarily connected before use)

Dedicated brachial artery | medified brachial cuff | BrBP: SBP/DBEP dedicated cSBP, cDBP, cPP
oscillometric oscillometry (fixed) (a same brachial cuffis used for software** (brAl cAL AP PPA)
devices®* BrBP as well as oscillometric pulse
Wave measurements)

Al = augmentzhion mdex; BrBP = brachial cuff blood pressure; DBP = diastolic blood pressure; MBP = mean blood pressure; NIBP = nonmvasive blood pressure; NPMA = N-pomt
moving average; Fa, = aorfic pressure waveform; FP = pulse pressure; PPA = PP amplification; rPP? = pressure amplitude at the second systolic peak or shoulder of radial pressure
wave; SBP = systohic blood pressure; SBP2 = late or second systolic pressure of peripheral pressure wave; br- = brachial; ¢- = central acrfic; ca- = carotid; r- = radial.

* Refer to Fiz. (4) for the relationship between sach parameter and blood pressure waveforms.

++ They include, e.g. Arteriograph®, BPPlus"+VasomonF", BPLab"+Vasotens", and Mobil-0-Graph® ete.

50 Currens Eypertension Reviews, 2012, 8, 50-80

Clinical Assessment of Central Blood Pressure




Table | Indirect, non-invasive methods for estimating central pressure

Method of waveform Device Company Method of calibration Method of estimation Clinical
recording applicabilicy®
Radial tonometry BPro ¥ HealthSTATS Brachial—radial cuff BP GTF (radial-acrtic) + +
Spl‘r_-;gmsCm" - AtCor Medical Brachial-radial cuff BP (i) GTF (radial-acrtic)
(ii} Late systolic shoulder
HEMZ000A ™7 Cmron Brachial cuff BP (i} Algorithm rees
(ii} Late systolic shoulder
Brachial cuff PP *ARCsolver™ 0 Brachial cuff BP GTF (brachial-aortic) +++
Centron cBP301" Centron Diagnostics Brachial cuff BP GTF (brachial-acrtic) ++++
Vicorder Skidmore Medical Brachial cuff BP GTF (brachial-aortic)
HCEL ArCor Medical Brachial cuff BP GTF (brachial-aoric)
Methed of Sung etal.® Brachial cuff BP Algorithm
Suprasystolic 4-'-"-.|‘|:|r:*ri|:-gr;-.|:||'.'w__':I TensicMed Brachial cuff BP Late systolic wave amplitude  + 4+
brrachial cuff PVP Cardioscope 17 Pukecor Brachial cuff BP Algorithm + -+

PYE, pulse volume plethys mography; GTF, peneralized transfer function.

*Incorporated in Mobil-O-Graph PWA device (IEM GmbH L

'Personal view based on experience, o permtor-dependency, need for computer/software interface, with + indicating limited applicability to routing clinical practiceand + +4+ +
indicating high applicabifity.




Present:

Carotid IMT and Plaque
Measuned by Ultrasound
Examples of Arterial
Structure Tesls

MNumerous Anrtic and Caratid Plague
Risk Factors . Detected by MR
High LDL
Low HDL
High BP
Diabetes
Smoking
CRP
Metabolic Syndrome —
Lpia)
Homocysteine
Dense LDL
Lp-PLAZ
_J"'.[}{.,'IB.".‘-\FJ{}.-"‘; \ Brachial Vasoreactivity
Family History [ | | Measured by Litrasoufd
Sedentary Life
Obesity
Siress

Loronary Caloium Score

Measured by CT

—

Enkle=Brachial Index

Vascular Compliance

Measured by Radial Tonometry
cxamj

-

= Microvascular Reactivity
,r’;"' Measured by Fingerlip Tonomealny
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Future?:

- PWV 24hs
-Central Pressure 24 hs
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- Elastography x shearwave

- 3D ultrasound imaging of the carotid arteries
(IMT 3D Y PLAQUE 3D)
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