Minimally Invasive Technology In
Perioperative Hemodynamic
Management

Proactively keep out of trouble
Get out of it quickly when it unexpectedly arises
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The Value of Minimally Invasive Technology in Periopera
Hemodynamic Management.
Biggest Lessons from Routine FlBasedManagement.

1. BP is Deceptive. Secondary Importance.
2. Flow and Components. Primary Importar
3. Optimal Carés Continuousnd Proactive.
4. GDT. Cost Effective Care.

Paul W. Corey, MD.
Anesthesiology
Sharp Memorial Hospital
UCSD
San Diego, California




Functional Combinations
BP, CO,SVR © P.W.Corey MD
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OccultHypovolemiaand Splanchnic Vascul@hunting
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Venous Function and Central Venous
Pressure: A Physiologic Story
Anesthesioloy, Volume 4, (April 2008)
Simon Gelman, M.D., Ph.D.



3. Optimal Care Is Continuous. Proactive.

Stroke Volume Optimization

Minimizes Splanchnic Vascular Shunti
Appropriate LVEDV
Fluid Responsiveness

Stroke Volume
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Not too little, not too much .
Right Amount-Right Time-Right Patient.

The Challenge!

Hypoperfusion Edema

Organ Organ
Dysfunction . . Dysfunction

Adverse : :  Adverse
Outcome Outcome

Complications

Hypovolemic Overloaded
Volume Load

Adapted from:
Bellamy, Brit | Anaes 2006

Courtesy:. TonyRoche, MD.
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Not too little, not too much.

Takes care of occult hypovolemia and much more.

HYPERVOLEMIA
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Left Ventricular End Diastolic Volume

LVEDV



Hypovolemia Spiral

Staying on the Sweet Spot.
The Importance of Routine Flow Based Management.

A Normovolemia, awake. (Bundgaard-Nielsen)100%on.

A Normovolemia, anesthetized. Disturbed blood volum
relationships. (Bundgaard-Nielsen)70%o0ff, 200-600c

A Hypovolemia, occult. Splanchnic vascular shunting.
BP, HR, CO unchanged Gut can become ischemic.

A Hypovolemia, overt. 2vr, s\z HRy, COz |, BPz .
A Macrocirculatory dysfunction, ccz, svry, B .
A Hypotension, erz_compensatory mechanisms exhaus

A Microcirculatory dysfunction. Bacterial translocation,
Acidosis. SIRS.

A Endothelial gycocalyceal dysfunction. ischemia and hypervolemia.

A Multi-organ failure.
A Death

PROACTIVE




Mini Invasive Technologies

Parameters

A Continuous Arterial Pressure (CABPYv, spv.
A Arterial Pressure Cardiac Output. (AP@O)sV, SVR, P

SWV, (ITBV, EVLW ¢ TPTD).
A Continuous No#nvas

A Continuous No#dnvas
SV, SVFP,PV, SVV.

A Ultrasound. TEE, TT

Ive Arterial Pressure (CNAHR).
Ive Cardiac Output (CNCE,

B, Color flow, M Mode, Doppler, 3D, 4D.

A Suprasternal Doppleto, sv, SvWT¢ PV, SVR.
A Esophageal Dopplaro, sv, SveT¢ PV, SVR, MA.

A Plethysmographyvi.

A Bioimpedanc#Reactance.co, sv, swv, TFC.



Concurrent Testing
Look foiX

A Applicability.

A Reliability.

A Responsiveness.

A RCTs, Outcome Improvement.




Pressure bag

Pressure
transducer &
automatic
flushing
system

Arterial line

Saline filled non-compressible tubing
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Mechanical Ventilation :
— Currently, literature supports the use of PPVon patients who PPV>13%:.-

are 100% mechanically (control mode) ventilated with tidal '
volumes of more than 8cc/kg and fixed respiratory rates. MM\[\M\/\\[‘J\M\{L
Spontaneous Ventilation
— Currently, literature does not support the use of PPVwith i
patients who are spontaneously breathing.

Arrhythmias (PPmax-PPmin)
- i i PPV PPVs utili PV(%) = %
Arrhythmias can dramatically affect Thus, s utility as PPV(%) (PPmax+PPmin)/2 100

a guide for volume resuscitation is greatest in absence of

arrhythmias. PEEP & Vascular Tone, Sepisis PAP.



CAP,CNAP.
P PVS PV Fluid Responsiveness

A Applicability: CAP <10%, CNAP High.
A Accuracy, Precision for CAP, ROC AUC 0.98

A Limitations: Art. Line, CNAP device, Mechanical
Ventilation, Stable RhythnRtHeart issues, PEEP,
Vasodilation, Flow to the finger.

A Outcome Improvement: Yes.
A Not fluid responsive. Hypotensive. Now what?
A Helpful: yes
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Vascular Unloading Technique
Finepress

Vascular Unloadingechnique
NexfinClearSight
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ApplanationTonometry Technique
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Arterial Supply

Physiology of the finger: There is pulsatile Plethysmographic method or pulde oximetry principle:
arterial supply coming from the A. radialis and A. Infrared (IR) light, emitted from a LED\js sent through the
ulnaris over the palmar arch. This enables finger. The light is partly absorbed by artgrial blood, which
metabolism in the capillaries - also known as changes according to the heart activity (ptse). A light
vascular bed. The venous return is an almost detector receives the non-absorbed light on¥e other side
laminar flow. of the finger and therefore produces a continudys pulse
signal.

The method is to unload the arterial wali\in order

Systole

The CNAP® oscillometric cuff provides absolute values of
non-invasive blood pressure

Diastole

The CNAP® finger sensor provides non-invasive
blood pressure curves

1000x/second

to linearize this phenomenon with a counter
pressure as high as the pressure inside the
Blood volume is kept constant by applying thi
corresponding pressure from the outside. The
continuously changing outside pressure that is

needed to keep the arterial blood volume constant
directly corresponds to the arterial pressure. This

the basic principle of the sOI £ ft SR & |
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CNAP

A CNAPPPV
A Applicability: ~99%.

A Accuracy and Precision: Comparable to Invasi
AP

A Limitations: Mechanical Ventilation, Stable
Rhythm, Flow to finger, PEEP, Vascular tone.

A Outcome Improvement:




Plethysmography VI

PVI>13%



