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https://commons.wikimedia.org/wiki/File:Wiggers_Diagram.sv



Get the pressures
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http://www.pcipedia.org/wiki/File:RightHeart_Waveforms_Figl.sv
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Get the output
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Fick CO ¥0O2 (oxygen consumption)
Arteriovenous [O2] differencd Hgband (AoO2% PAO2%

https://derangedphysiology.com/main/cicrmrimary-exam/requiredreading/cardiovasculasystem/Chapter%20813/thermodilutiemeasuement
cardiacoutput-pulmonarvarterv-catheter



Key equations

Resistance = Pressure gradient / Blood flow
SVR = (MARPRAP) / CO
PVR =n0PARP-PCWP) / CO

QpP/Qs (based on Fick) Agrtic sat— MV sai / (PV sat PA sat)

Gorlin Valve area systolic or diastolic flow rat4 CO/[(SEP or DFP)*HR]
k* Vv ( MPG)

Hakki Valve area = CO
K 0 LI®kpéak pressureDR Vv ( MP G)
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Undifferentiated shocl4 what type?

49/32 : 3600 4/1.9
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Undifferentiated shocl4 what type?

49/32 : 3600 4/1.9

2 2 25/10 10 1.3 1900 3.6/1.8
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Undifferentiated shocl4 what type?

49/32 : 3600 4/1.9

2 2 25/10 10 1.3 1900 3.6/1.8

3 16 49/32 31 1.8 600 4/1.7
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ANSWERMIXED DISTRIBUTIVE AND CARDIOGENIX(
SHOCK
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Cardiac

Distributive a or® > 65%
Cardiogenic - ® - < 65%
Hypovolemic ® ® - < 65%

Obstructive variable ® — variable

llllllllllllll
NNNNNNNNNNNNNNNNNNNN



Aortic valve area?

RA 12 mmHg
PA 33/16 mmHg
PCW 15 mmHg
CO 6 L/min

Echo peak pressure gradie®l mmHg
Cath peak LV pressure 150 mmHg
Cath peak aortic pressure 101 mm Hg
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Aortic valve area?

RA 12 mmHg Hakki

PA 33/16 mmHg |+ | [ HoiPK K Ot
PCW 15 mmHg

CO 6 L/min 6 /- 101/) (150

6 / V(49)
Echo peak pressure gradie®1 mmHg 6/7

Cath peak LV pressure 150 mmHg =086
Cath peak aortic pressure 101 mm Hg

||||||||||||||||
UNIVERSITY OF MICHIGAN



Diagnosis?
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ANSWEROBSTRUCTIVE HBROCKENBROUGH
BRAUNWALIDMORROWSIGN)
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Aortic stenosis

Hypertrophic
cardiomyopathy

Nishimura et al. Circ. 2012.
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Geskeet al. JACCCYV Interventions. 2012
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Constriction or restriction?
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ANSWERCONSTRICTION AND RESTRICTION (SQU/
ROOT OR DIP AND PLATEAU SIGN)
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Constriction or restriction?

(S ) Riviniuset al. Case Reports in Transplantation. 201
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ANSWERBOTHHAVE HIGH PRESSURES AND RAPID
DESCENT, CONSTRICTION ALSRAMASX DESCENT
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Constriction or restriction?
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ANSWERCONSTRICTION (VENTRICULAR
INTERDEPENDENCE)
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Geskeet al. JACC2016.



Constrictive pericarditis Restrictive cardiomyopathy
-100 mm Hg/ \
LV
LV
+50 mm Hg
RA
RA
*
X y y
— 0 mm Hg
Geskeet al. JACC2016.
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Summary

T

Main issue Pericardial Myocardial
RA waveform X ex
Yy Yy
RV filling Square root Square root
Ventricular Ves NG

Interdependence
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Longstanding PAY good or bad?

RA 15 mmHg
PA 33/27 (29) mmHg
PCW 9 mmHg

CO 2.5 L/min
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ANSWERBADc¢ DESPITE LOWER PA PRESSURES, POOF
MARKERS OF RV FUNCTION (RA/PCW, PAPI) AND LOW (
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Asymptomatic/ symptornatic/ Owvert right-sided
compensated decompensating heart failure
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Cardiac diagnosis?

Time 2

https://derangedphysiology.com/main/cicrmrimary-exam/requiredreading/cardiovasculasystem/Chapter%20784/abnormaéntralvencus
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ANSWERTRICUSPID REGURGITATION (FUSED C Al
V WAVE)
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Cardiac diagnosis?

Time =2

https://derangedphysiology.com/main/cicrmrimary-exam/requiredreading/cardiovasculasystem/Chapter%20784/abnormaéntralvencus
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ANSWERATRIAL FIBRILLATION (NO A WAVES)
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Cardiac diagnosis?

Time =2

https://derangedphysiology.com/main/cicrmrimary-exam/requiredreading/cardiovasculasystem/Chapter%20784/abnormaéntralvencus
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ANSWERAV DYSSYNCHRONY (CANNON A WAVES
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Cardiac diagnosis?

Time =2

https://derangedphysiology.com/main/cicrprimary-exam/requiredreading/cardiovasculasystem/Chapter%20784/abnormaéntralvencus
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ANSWERITRICUSPIBTENOSIS (LARGE A WAVE WITH
SLOWED MESCENT)
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Type of shunt an@p/Qs?
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Type of shunt an@p/Qs?
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Aorta

97%

’ VSD

DN QPQs = fo—MV) / (P\=PA)

= (9765) / (97-89)
=32/8
85% — LV _ 4

MICHIGAN MEDICINE http://www.pcipedia.org/wiki/Hemodynamic_principles:_pressure_measurement,_cardiac_output_and_shunt_detection#Shunt_dete



Type of shunt?
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