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GETTING TO THE HEART OF THE 

MATTER
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HELPFUL RESOURCES FOR 

PATIENTS AND DOCTORS

Resources

Designated by these symbols on the slides
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GOAL 1: Think about the relation of 

the heart and the eyes. 

4

GOAL 2: Identify cardiac abnormalities in our 
patients and get them the care they need. 

Because we can tell about their heart through 

their eyes, we sometimes hold the patient’s 

heart (and lives) in our hands. 

5

You can make a difference!

We will find out the rest of her story later…

First, let’s review what we know about the heart, 

and maybe learn a few new things too.

6

From: a grateful patient
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Heart Anatomy
a. Structure

i. Chambers

1. Atria

a. Right atrium

b. Left atrium

2. Ventricles

a. Right ventricle

b. Left ventricle

ii. Septum

1. Atrial septum

2. Ventricular septum

7

i. Valves

1. Tricuspid

a. Between right atrium and right ventricle

2. Pulmonary

a. Between right ventricle and pulmonary artery

3. Mitral

a. Between left atrium and left ventricle

b. 2 flaps

4. Aortic

a. Between left ventricle and aorta
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i. Valves

1. Tricuspid

a. Between right atrium and right ventricle

2. Pulmonary

a. Between right ventricle and pulmonary artery

3. Mitral

a. Between left atrium and left ventricle

b. 2 flaps

4. Aortic

a. Between left ventricle and aorta
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i. Valves

1. Tricuspid

a. Between right atrium and right ventricle

2. Pulmonary

a. Between right ventricle and pulmonary artery

3. Mitral

a. Between left atrium and left ventricle

b. 2 flaps

4. Aortic

a. Between left ventricle and aorta

Valve Function

a. Fully open

b. Tightly close
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a. Normal Electrical System of the Heart

i. Sinoatrial node (SA node)

1.Initiates heartbeat

2.Natural pacemaker

ii. Atrioventricular node (AV node)

i. Purkinje system

11https://images.app.goo.gl/ZtqNXcPFDNWCnS6W7 12
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SEPTAL DEFECTS

Septal 
Defects

Atrial Septal 
Defects

Patent 
Foramen 

Ovale

Ventricular 
Septal 

Defects

13

Atrial Septal Defects (holes between atria)
i. Atrial septal defect

1. Failure of septal tissue to form 

2. Hole in wall separating the right and left atria

ii. Patent foramen ovale (PFO)

1. Foramen ovale function in fetus 

a. Allow blood to bypass fetal lungs which 

cannot function until exposed to air

2. Failure of foramen ovale to close after birth

a. Usually sealed completely within a few 

months after birth

b. Present in about 25% of the population

i. Most remain asymptomatic

ii. Problems arise when the leaked blood 

contains a clot

14

Patent Foramen Ovale (PFO)

1. When PFO is suspected

a. Severe migraines

b. TIA or stroke of unknown cause (cryptogenic)

i. Especially when TIA or stroke under age 55

2. Can combine with arrhythmia (Atrial fibrillation) to increase stroke risk even more

1. Treatment

a. None if asymptomatic

b. If symptomatic

i. Aspirin

1. To prevent clot formation

ii. Other blood thinners

1. To prevent clot formation

iii. Catheter closure devices

iv.Open heart surgery
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https://www.facebook.com/jamajournal/photos/are-patients-with-a-patent-foramen-ovale-at-
increased-risk-of-perioperative-isch/10155243986198341/

This hole allows small 
venous blood clots, which 

would normally get 
filtered by the lungs, to 

get into the arterial blood 
stream, causing a 

cerebral stroke or a 
retinal artery occlusion.

Patent foramen ovale
(PFO) [or atrialseptal
defect] needs to be 

considered in all cases of 
cryptogenic, or 

unexplained, stroke.

AMPLATZER™ PFO occluder device (Abbott) is 
the only device approved by the US Food and 
Drug Administration for transcatheter closure 
of a PFO.

Treated with anticoagulant therapy or surgical device closure. 

Ventricular Septal Defects (holes between ventricles)

i. Ventricular septal defect

1. Hole in wall separating the right and left ventricles

a. Oxygen rich blood mixes with oxygen poor 

blood

i. Higher pressure in the heart

ii. Reduced oxygen to the body

iii.Can damage lung blood vessels

2. Treatment

a. Monitor

b. Closure by patch or open-heart surgery

17

HEART VALVE ABNORMALITIES

Heart Valve 
Abnormalities

Aortic Valve 
Stenosis

Mitral Valve 
Stenosis

18
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Aortic Valve Stenosis

1. Narrowing of aortic valve opening

2. Can be congenital (bicuspid valve) or acquired

3. Symptoms

19

Aortic Valve Stenosis

Prevalence
1. Present in >20% of older Americans

Treatment
a. Aortic valve replacement

i. Types of surgery
1. TAVR (trans-catheter aortic valve 

replacement)
a. Minimally invasive

2. SAVR (surgical aortic valve 
replacement)

a. Open heart surgery
ii. Types of valve

1. Tissue 
a. No need for warfarin
b. Need to be replaced after 10-20 

years
2. Mechanical

a. Need for lifelong warfarin 
therapy

b. MRI conditional 20

Aortic Valve Stenosis

Prevalence

1. Present in >20% of older Americans

Treatment

a. Aortic valve replacement

i. Types of valve

1. Tissue 

a. No need for warfarin

b. Need to be replaced after 10-

20 years

2. Mechanical

a. Need for lifelong warfarin 

therapy

b. MRI conditional
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https://images.app.goo.gl/BKbonocc15CWjoLe8

Aortic Valve Stenosis

Prevalence

1. Present in >20% of older Americans

Treatment

a. Aortic valve replacement

i. Types of surgery

1. TAVR (trans-catheter aortic valve 

replacement)

a. Minimally invasive

2. SAVR (surgical aortic valve 

replacement)

a. Open heart surgery
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https://www.ucsfhealth.org/treatments/transcatheter-aortic-valve-replacement

https://abc7.com/open-heart-surgery-alternative-procedure-tavr-
transcatheter-aortic-valve-replacement/5221516/

Aortic Valve Stenosis

Prevalence

1. Present in >20% of older Americans

Treatment

a. Aortic valve replacement

i. Types of surgery

1. TAVR (trans-catheter aortic valve 

replacement)

a. Minimally invasive

2. SAVR (surgical aortic valve 

replacement)

a. Open heart surgery
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Mitral Valve Stenosis

1. Narrowing of the mitral valve opening

2. Restricts blood flow from left atrium to left ventricle

3. Volume of blood bringing oxygen from the lungs is 

reduced

4. Left atrium can enlarge and fluid can build up in the 

lungs

5. Causes

a. Congenital

b. Mitral valve prolapse

c. Rheumatic fever

d. Lupus

6. Treatment

a. Diuretics – reduce fluid accumulation in lungs

b. Blood thinners – prevent clots

c. Anti-arrhythmics

d. Mitral valve commissurotomy

e. Mitral valve replacement

24
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ARRHYTHMIAS

Arrhythmias

Bradycardia

Tachycardia

PACs and 
PVCs

Ventricular 
Fibrillation

Ventricular 
Tachycardia

Atrial 
Fibrillation

25

Any change from normal sequence 

of electrical impulses causing 

abnormal heart rhythms

Causes

1. The SA node develops an 

abnormal rate or rhythm

2. Normal conduction pathway 

is interrupted

3. Another part of the heart 

takes over as the 

pacemaker

Arrhythmias
1. PACs and PVCs (Premature Atrial or Ventricular Contractions)

a. Early heart beats

b. Overall rate or rhythm is not greatly affected

c. Not very worrisome

26

Arrhythmias
1. Bradycardia

a. Slow heart rate (<60bpm resting)

b. More common in elderly

c. Can be normal in athletes and during sleep

d. Can be related to beta-blockers

e. Can be associated with AFib

27

HOW OFTEN DO YOU CHECK YOUR 

PATIENTS’ PULSE?

Have you ever checked your 

patient’s pulse?

Using your fingers is more 

helpful than an 

automatic BP cuff. 

That will ID bradycardia

But, not arrhythmia

Arrhythmias
3. Tachycardia

a. Fast heart rate (>100 bpm)

b. Types

i. Sinus tachycardia

ii. Supraventricular tachycardia

iii.Ventricular tachycardia

29

Arrhythmias

Sinus tachycardia

1. Can be normal with exercise, fear, fever

2. Other causes

a. Anemia

b. Hyperthyroidism

c. Severe bleeding

d. Heart muscle damage

30
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Arrhythmias

Supraventricular or atrial tachycardia

1. Starts in upper chambers of heart

2. Interferes with SA node

3. Chambers do not fill completely

4. Compromises blood flow to body

https://www.mayoclinic.org/diseases-
conditions/supraventricular-

tachycardia/symptoms-causes/syc-
20355243

Arrhythmias

Ventricular tachycardia

1.Electrical signals in ventricles fire abnormally

2.Interferes with signals from the SA node

3.Chambers do not fill properly with blood

4.Compromises blood flow to body

5.Causes

a.Coronary artery disease

b.Cardiomyopathy

c.Medication side effects

d.Cocaine or other drugs

e.Sarcoidosis

32

https://www.mayoclinic.org/diseases-conditions/ventricular-tachycardia/symptoms-causes/syc-20355138

Arrhythmias

Ventricular tachycardia

6. Symptoms

a. Dizziness

b. Shortness of breath

c. Palpitations

d. Nausea

e. Lightheadedness

7. Treatment

a. Medication

b. Radiofrequency catheter ablation

c. Surgery

d. Defibrillation

33

We are going to see similar 

symptoms with many of the 

heart abnormalities. 

https://www.mayoclinic.org/diseases-conditions/ventricular-tachycardia/symptoms-causes/syc-20355138

Arrhythmias
4. Ventricular Fibrillation

a. Disorganized contraction / quivering of the lower chambers of the heart

b. The most serious cardiac rhythm disturbance

c. Results in collapse and cardiac arrest

d. Life-threatening medical emergency

34

https://cpr-test.org/what-is-ventricular-fibrillation-vf/

Arrhythmias
4. Atrial Fibrillation

a. Upper heart chambers contract irregularly

b. Quivering or irregular heartbeat

c. Can lead to

i. Blood clots

ii. Strokes

1. 5x risk of stroke

2. Causes about 15-30% of strokes

iii.Heart Failure

1. 2x risk of heart-related deaths

d. Prevalence

i. 2.7 million Americans live with Afib

ii. ¼ adults will develop Afib in lifetime

iii. Affects more men than women

35

AFib and Stroke

Causes 15-30% of all strokes

In atrial fibrillation, the chaotic rhythm can cause blood to pool in 
the atria and form clots. 

A blood clot that forms can dislodge from the heart and travel to the 
brain, causing a stroke.

36
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Arrhythmias

4. Atrial Fibrillation Symptoms

i. Fatigue

ii. Fluttering / irregular heartbeat

iii.Dizziness / faintness

iv.Shortness of breath

v. Weakness

vi.Confusion

vii.Sweating

viii.Chest pain or pressure

1. Many symptoms are 

same as heart attack 

symptoms – need 

emergent care

37

WHEN SYMPTOMS 

ARE PRESENT, 

THEY CAN 

INCLUDE.

39

https://getsmartaboutafib.net/en-EMEA/general-public/do-i-have-atrial-fibrillation/af-causes

RISK FACTORS FOR AFIB

Arrhythmias
4. Atrial Fibrillation

a. Treatment

i. Medications

1. Blood thinners / anti-thrombotic medication

2. Heart rate controlling medications

a. Beta blockers

b. Calcium channel blockers

3. Heart rhythm controlling medications

a. Sodium channel blockers

b. Potassium channel blockers

ii. Non-surgical procedures

1. Electrical cardioversion

2. Radiofrequency catheter ablation

iii.Surgical 

1. Pacemakers

2. Open-heart maze procedure

a. Make incisions in heart muscle 

b. Resultant scar tissue interferes with electrical 

impulses

42
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HOW OFTEN DO YOU CHECK YOUR 

PATIENTS’ PULSE?

What findings may 

indicate A-Fib?

Irregular heartbeat

Tachycardia (>100bpm)

Bradycardia (<60bpm)

HEART FAILURE

Heart Failure

Left-Sided 
Heart Failure

Systolic

Diastolic

Right-Sided 
Heart Failure

Congestive 
Heart Failure

44

Heart Failure

1. Left-sided heart failure

1. Systolic failure

a. Reduced ejection fraction

b. Heart cannot pump enough 

blood into circulation

2. Diastolic failure

a. Preserved ejection fraction

i. Normal EF is 50%-70%

b. Heart cannot properly fill with 

blood during resting period 

between beats

45

Ejection fraction (EF) is a 
measurement, expressed as a 

percentage, of how much blood the 
left ventricle pumps out with each 

contraction.  It is often measured with 
an echocardiogram.

Ejection Fraction

46

•An ejection fraction measurement 
higher than 75 percent may indicate a 
heart condition such as hypertrophic 

cardiomyopathy

Heart Failure

2. Right-sided heart failure

1. Usually occurs because of left-sided 

failure

2. Blood backs up in veins

a. Swelling in legs

b. Ascites  - fluid accumulation in 

abdominal cavity

47

https://www.alfapump.com/ascites/

https://en.wikipedia.org/wiki/Edema

Heart Failure

3. Congestive heart failure

1. Blood out of heart slows

2. Blood returning to heart backs up

a. Swelling / edema in body

b. Pulmonary edema

c. Affects kidney ability to 

dispose of sodium and water

48
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HEART 

FAILURE

49

VISUAL SIGNS AND SYMPTOMS OF HEART 

AND VASCULAR ABNORMALITIES

50

1. Transient or permanent vision loss

a. Visual acuity

b. Visual field

2. Retinal artery occlusion

3. Retinal emboli

4. Ischemic optic neuropathy

Any acute symptom (visual or neurologic) 

whether permanent or transient requires 

emergency department referral to rule out 

stroke / myocardial infarction and determine 

the underlying etiology

NEUROLOGIC SIGNS AND SYMPTOMS OF 

HEART AND VASCULAR ABNORMALITIES

1. Dizziness / light-headedness

2. Transient ischemic attack

3. Stroke

a. Many possible presentations depending on location

51

Any acute symptom (visual or neurologic) 

whether permanent or transient requires 

emergency department referral to rule out 

stroke / myocardial infarction and determine 

the underlying etiology

52

CASES

CASE 1 

54 Year-Old Woman

Referred by OD for evaluation /management of 

presumed optic neuritis  

Patient awoke this am with reduced vision OS

Vision loss persists into afternoon

Denies eye pain (even with movements) or 

headache, or any other symptoms

Systemic history is unremarkable.

No DM, HTN, hypercholesterolemia

Does not know her family history

No tobacco, alcohol or drug use
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Exam Findings
VA: OD 20/20   OS 20/50

Color: OD  14/14  OS 2/14

Pupils: 

Equally anisocoric in bright & dim

(+) 1.2 log RAPD OS

So, is this optic neuritis?

Do you know of any 
relation of optic neuritis 
to the heart?

There is some 

RNFL elevation

Does this mean 

optic neuritis?

Let’s look a little 

more closely…

So, is this optic neuritis?

What about now?

This should help…
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62

https://www.schraglab.com/retinal-artery-occlusion

Cilioretinal artery - short posterior ciliary 
arteries – medial and lateral posterior 

ciliary arteries - ophthalmic artery – ICA 
– left common carotid artery –aortic arch 

- ascending aorta - heart

Cilioretinal 

artery occlusion

Assessment & Plan

What needs to be done? 

How urgent is the work-up?

63

Assessment & Plan

What needs to be done? 

TREAT THIS LIKE AN ACUTE STROKE

Neuroimaging to rule our stroke

Cardiac eval to rule out MI / other heart / vascular issues

Labs 

How urgent is the work-up?

Emergent – to nearest ED with a stroke center

64

Acute retinal artery occlusion IS an acute stroke. 
Send to ER to r/o other infarcts to brain (MRI)

Work-up to otherwise include: 

Carotid circulation evaluation

Cardiac evaluation

Lab testing 

Bubble Study

Others

DX: Retinal artery 

occlusion secondary to 

patent foramen ovale

(PFO). 

TX: Blood thinners vs PFO closure

CASE 2 

62 Year-Old Woman

Referred by neurology 

Seeing neurology for history of occipital neuralgia

Her eye doctor sent her back to neurology due to a 

visual disturbance and possible bilateral optic disc 

edema

Neurology ordered MRI, MRA and MRV

Also ordered labs: CBC, CMP, ESR, CRP

ALL NORMAL

68
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62 year-old woman

Sudden change in vision 2 months prior

Smudged area inferiorly in right eye

Stable since first noticed it

Denies any pain on eye movements

69

Ocular

• Unremarkable

Systemic

• Regular irregular 
heart beat

• Asymptomatic

• Saw cardiology a 
few years ago 

Medications

• 81 mg aspirin

Family

• Diabetes

• ARMD

Social

• unremarkable

BCVA
OD 20/20
OS 20/20

Pupils
PERRLA

(+) RAPD
0.3-0.6 log

Color
OD  14/14
OS 14/14

CF
OD 

Inferior nasal 
constriction to 

central 10 degrees

OS  
full-to-finger count;
No red desaturation 

AFFERENT FINDINGS

P
a

lp
e

b
ra

l A
p

s

20 20

92

Palpebral Apertures:
OD 9 mm
OS 9 mm

IOP
OD 15mmHg
OS 14mmHg
129/72 RAS

Pulse: 52bpm R
54bpm L

90

100

100

90

100

100

90

90

1 eso 

ortho

1 exo

2 eso 2 eso

Ductions

Efferent Findings 

Exophthalmometry

HVF

72

Hypoplastic optic discs, with no overlying edema (pseudopapilledema). 

No definite area of past optic disc ischemia or branch retinal artery occlusion seen. 
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Assessment & Plan

What needs to be done? 

How urgent is the work-up?

75

Assessment & Plan

What needs to be done? 

She already had MRI, MRA, MRV of head

How urgent is the work-up?

This occurred 2 months ago

76

Assessment & Plan

Suspect ischemic event 

What we did… 
Ordered MRA of neck

Ordered labs to rule out hypercoagulable state
PT/PTT, homocysteine, protein C, protein S, prothrombin gene mutation, 
beta-glycoprotein, anti-cardiolipin antibody, and Lupus anticoagulant 

Cardiology consult
Assessment for bradycardia

EKG and echocardiogram

Holter monitor

How urgent is the work-up?
Not emergent  - scheduled to see cardiology in 2-3 weeks

77

Cardiology 

Report

78

Follow-Up

She did see cardiology

With Holter monitor, was found to have episodes of atrial 

fibrillation

Started on Eliquis for stroke prevention

She reports no symptoms during the time of wearing the 

Holter monitor, and did not feel when she was in AFib. 

This was a “stroke” to the eye secondary to AFib

She will remain under the care of cardiology

79

DX: AFib

TX: Blood thinners

How common 

is vision loss 

from Afib?
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CASE 3 

41 Year-Old Woman

F/U for longstanding papilledema
s/p gastric sleeve surgery and initial weight loss

Papilledema had resolved – we are following yearly

Recently gained all weight back

She denies any changes with vision 

History of BPPV
previously had dizzy spells in 06/2017 

went to The Ear Institute 

treated for vertigo with Epley maneuver

dizziness then resolved

She did see a cardiologist 4 years prior and had an EKG
Everything was normal and no follow-ups were planned

She has a family history of heart disease, but is unsure of any specifics.

82

New Symptom

Recurrence of dizzy spells x 10 months
Different than in 2017

Feels like she is tipping over and losing balance when this happens. 

Other associated symptoms
Feels the sensation of being underwater, like an ocean sound or swooshing sound. 

Feels a pressure in the head that is pushing outwards. 

Heart pounding and palpitations. 

She denies any associated pain or contributory causes. 

Her last dizzy spell was this morning. 

Saw her PCP last month – no cause for dizzy spells found

83

BCVA
OD 20/20
OS 20/20

Pupils
PERRLA
(-) RAPD

Color
OD  14/14
OS 14/14

CF
OD 

full-to-finger count;
No red desaturation 

OS  
full-to-finger count;
No red desaturation 

AFFERENT FINDINGS

P
a

lp
e

b
ra

l A
p

s

20 20

95

Palpebral Apertures:
OD 14 mm
OS 14 mm

IOP
OD 17mmHg
OS 15mmHg
122/90 RAS

Pulse: 69bpm R
69 bpm L

IRREGULAR
SKIPPED 2 BEATS

85

100

100

90

100

100

85

90

1 exo 

2 exoo

2 exo

2 exo 2 exo

Ductions

Efferent Findings 

Exophthalmometry

86
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87 88

89

Assessment & Plan

What needs to be done? 

How urgent is the work-up?

90

Assessment & Plan

What needs to be done? 

Her eye exam is unchanged

She has no new visual or ocular symptoms

She just saw her PCP last week and discussed her 
new symptoms

But… her symptoms are concerning

And… her pulse suggests an arrhythmia

How urgent is the work-up?

This has been going on for 10 months

91

Assessment & Plan

Suspect cardiac arrhythymia

What we did… 

Cardiology consult
Assessment for arrhythmia

EKG and echocardiogram

Holter monitor

How urgent is the work-up?

Not emergent  - scheduled to see cardiology in 2-3 weeks

But educated to go to ED if symptoms worsen

92
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Follow-Up

Finally, the rest of her story…

93

From: a grateful patient

94

…The Rest of The Story

What To Do In Office

95

Because we can tell about their heart through 

their eyes, we sometimes hold the patient’s 

heart (and lives) in our hands. 

96

ANY QUESTIONS?

THANK YOU.
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