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Signal From 
Noise:
Surrounded by waves in 
the PNW



The Columbia River Bar



• Waves and Beaches, The Powerful Dynamics of Sea and Coast



Pacific Northwest Storms
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How the Jetties changed everything…
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Back to Waves!



Weather considerations
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Signal From 
Noise:
Jugular venous waveform
and the heart



Agenda

Review Review how the waveforms in your veins correspond to pressure in the heart and see for yourself

Recognize Recognize that these wave patterns can diagnose certain heart diseases

Define Define what the jugular venous waveform is 

Define Define anatomy

Review Review Jugular Venous Pressure (JVP) Cardiology tutorial authored by Dr. Andre Mansoor 



Cleveland Clinic. “Jugular Veins.” My.clevelandclinic.org, 05/29/22, 
https://my.clevelandclinic.org/health/body/23148-jugular-vein. 
03/17/23 

https://my.clevelandclinic.org/health/body/23148-jugular-vein


Geeky Medics. “Anterior view of the SVC, EJV and IJV.” Geekymedics.com, 
12/19/22, https://geekymedics.com/jugular-venous-pressure-jvp/. 
03/17/23 

https://geekymedics.com/jugular-venous-pressure-jvp/


Jugular Venous Waveform



Jugular Venous 
Waveform

• A wave à Atrial contraction (Upper heart chamber)

• X descent à Atrial relaxation

• C wave à Bulging of the heart valve with ventricular 
contraction (Lower heart chamber) 

• X’ descent à Downward movement of the valve 
with ventricular contraction

• V wave à Passive filling of the atrium

• Y descent à Atrial emptying when the valve opens



• A wave à Atrial 
contraction (Upper heart 
chamber)

• X descent à Atrial 
relaxation



• C wave à Bulging of 
the heart valve with 
ventricular contraction 
(Lower heart chamber) 

• X’ descent à
Downward movement of 
the valve with ventricular 
contraction



• V wave à Passive 
filling of the atrium

• Y descent à Atrial 
emptying when the valve 
opens



Let’s take a moment to watch a jugular 
venous pulsation in a healthy individual

https://physicaldiagnosispdx.com/cardiology-multimedia-new/jugular-
venous-pressure-right/

https://physicaldiagnosispdx.com/cardiology-multimedia-new/jugular-venous-pressure-right/
https://physicaldiagnosispdx.com/cardiology-multimedia-new/jugular-venous-pressure-right/


Let’s look at how the waveform changes in 
certain diseases e.g., atrial fibrillation.
• Atrial fibrillation is defined as uncoordinated atrial activation leading to ineffective 

atrial contraction

• The “a wave” is a result of the right atrium contracting

• Atrial fibrillation does not allow for coordinated atrial contraction

• Consequently the “a wave” disappears in atrial fibrillation



Cont.

• Atrial fibrillation prevents adequate atrial relaxation which leads the x descent 
to be smaller

• The wave pulsation is also irregular due to the atrial fibrillation



Let’s watch an example

https://physicaldiagnosispdx.com/cardiology-multimedia-new/atrial-
fibrillation-qualitative-assessment-of-jugular-venous-pulse/

https://physicaldiagnosispdx.com/cardiology-multimedia-new/atrial-fibrillation-qualitative-assessment-of-jugular-venous-pulse/
https://physicaldiagnosispdx.com/cardiology-multimedia-new/atrial-fibrillation-qualitative-assessment-of-jugular-venous-pulse/


Jugular Venous Waveform and Heart 
Pressure

• Using the jugular venous pulse, we can accurately measure the pressure in your heart

• Normal is less than 8 cm H2O or 6 mmHg

• It will be elevated in certain disease states where there is fluid retention e.g., heart failure 

• We will demonstrate this concept together
• Interpretation depends on a well-practiced exam technique so this is recommended to be done by a trained health professional 

in general



Medcrine. “Jugular Venous Pressure Examination and Interpretation.” Medcrine.com, 09/03/20, https://medcrine.com/jugular-
venous-pressure 04/16/23

https://medcrine.com/jugular-venous-pressure
https://medcrine.com/jugular-venous-pressure


Activity

https://physicaldiagnosispdx.com/cardiology-multimedia-new/hand-vein-
assessment/

https://physicaldiagnosispdx.com/cardiology-multimedia-new/hand-vein-assessment/
https://physicaldiagnosispdx.com/cardiology-multimedia-new/hand-vein-assessment/


Activity

1. Find the sternal angle

2. Identify hand veins that are engorged 

3. Lift the hand until the veins drain and flatten

4. Then slowly lower the hands down until the moment they fill again

5. Measure the distance between the top of your hand and the sternal angle

6. Add 5 cm to that distance and you’ve estimated the central venous pressure of the 
heart*

a) For accuracy you should be reclined at 45 degrees and assessment at the neck is preferred



Citation

https://physicaldiagnosispdx.com/card-tutorial/

https://physicaldiagnosispdx.com/card-tutorial/


Signal From 
Noise:
How brainwaves are essential 
to neural computation 

Image: Yasaman Baghezadeh



What is a Brain Wave? 

Images: eyewire:Amy sterling
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Creating a Brainwave



Types of 
Brainwaves 

Image: Ruby Cobb



Heightened perception, learning, 
attention, cognitive processing 

Awake, alert consciousness, 
thinking, excitement 

Physically and emotionally 
relaxed 

Creativity, insight, deep states, 
dreaming, deep meditation,

Deep (dreamless) sleep, loss of 
bodily awareness, repair

Brainwaves are associated with different brain and body states 



Interim Summary 

Investigate how brainwaves interact and synchronize in brain regions associated 
with the cognitive processes of attention. 



Methods



Foraging with Cued Switching (FOCUS) Task  



FOCUS on the Cortex and Claustrum 

Involved when effort is needed to carry 
out a task

Involved in attention and 
conscious perception 



CLA

Laser

ACC

4:50= Laser 



Interim Summary 



The Claustrum and Consciousness  

• The Claustrum is the most interconnected 
region in the human brain per unit volume

• In 2005, Francis Crick and Christof Koch 
proposed this region as the “seat of 
consciousness.” In which the claustrum acts 
as a cortical conductor not unlike a conductor 
of an orchestra. 

• This mechanism of conducting via the 
claustrum may involve synchronizing  brain 
networks using both high frequency gamma 
rhythms and low frequency delta rhythms. 



What do brainwaves really look like?





Thank You!


