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Plan

• Review the major valvular heart disease
• Case-based

• Expectations for the “exam”

• Tricks

• What we will cover
• Diagnosis and indications/types of interventions

• What we will not cover
• AS/TAVI (being covered by Dr. C. Glover in separate 

session)



Nomenclature – 2020 Guidelines

• Recall change in ACC/AHA wording from 
mild/moderate/severe, to at risk/progressive/severe

• Classification scheme
• A – At risk

• B – Progressive

• C – Severe, ASYMPTOMATIC

• D – Severe, Symptomatic



Valvular diseases to consider

• Aortic Stenosis

• Aortic Regurgitation

• Mitral Stenosis

• Mitral Regurgitation

• Right-sided valve failure

• Prosthetic valve
• Valve type selection, treatment of complications

• IE prophylaxis/management

• VHD in pregnancy



Case 1

• 45F, from East Africa, otherwise well

• G1P0, 14 weeks pregnant

• Developing progressive dyspnea and orthopnea

• What is the diagnosis?

• What is the physical exam going to show?

• What precipitated her symptoms?



Mitral Stenosis

• Recommendations based on presumption of 
Rheumatic cause (ie. not MAC, SLE, etc)

• Considers the hemodynamics of the inflow gradient 
(which is heavily dependent on volume status and 

heart rate), but also subsequents effects on:
• Left atrium

• Pulmonary system

• Clinical symptoms

• Electrocardiographic symptoms



What defines severe MS?

• MVA ≤1.5 cm2 (MVA ≤1.0 cm2 with very severe MS)

• Diastolic pressure half-time ≥150 ms (Diastolic 
pressure half-time ≥220 ms with very severe MS)

• Severe LA enlargement

• Elevated PASP >30 mmHg

• Trans-mitral gradient
• Heavily dependent on loading conditions, therefore not 

technically included, but tends to be >5-10 mmHg



• Medical therapy
• Anticoagulation (if in AF), always VKA

• HR control for those in AF, or those in sinus to increase DFP

• Intervention (in severe MS)
• Class I – NYHA II-IV and favorable valve morphology with less 

than moderate (2+) MR in the absence of LA thrombus, PMBC 
is recommended

• Class I – NYHA III-IV who 
• 1) are not candidates for PMBC, 

• 2) have failed a previous PMBC, 

• 3) require other cardiac procedures, or 

• 4) do not have access to PMBC, 

• Mitral valve surgery (repair, commissurotomy, or replacement) is 
indicated

• Class IIa – NYHA I and favorable valve morphology with less 
than 2+ MR in the absence of LA thrombus who have 
elevated pulmonary pressures (pulmonary artery systolic 
pressure >50 mmHg), PMBC is reasonable

Favourable for PMBC

Boston/Wilkins-Weyman/Mitral Valve score – components (leaflet 

thickening, leaflet mobility, calcification, and subvalvular involvement), 

scored from 1-4 (calcium can be 0), favourable score is <8

Commissural fusion present (usually best seen in TTE short axis MV)



Older recommendations – Class IIb

• Severe MS, develops AF

• Severe MS, pulmonary artery wedge pressure >25 mm Hg or 
a mean mitral valve gradient >15 mm Hg during exercise

• NYHA III-IV, non-ideal anatomy for PMBC, and not 
candidates for surgery, PMBC could be considered

• Note: PMBC should be performed at a “Comprehensive 
Valve Center”



Secondary prevention – very important

What to use? Until when?



Case answered

• What is the diagnosis?
• Severe MS

• What is the physical exam going to show?
• Tachycardia, hypotension

• Loud S1, loud P2, OS, diastolic rumble, RV heave, elevated JVP

• Crackles in lung bases

• What precipitated her symptoms?
• Volume overload of second trimester

• Sinus tachycardia

• Possible atrial arrhythmia



Case 2

• 59M, otherwise well

• Progressive dyspnea on exertion, worsened over 
last year

• Father had “valve surgery” when he was 50

• What is the diagnosis?

• What is the physical exam going to show?



Bicuspid aortic valve (BAV)

• Common, 0.5-2% of population

• 3:1 male:female

• 20-30% have a family history of aortopathy/BAV

• Watch for aortic aneurysms (20-40% of cases)

• Present with AS or AI as primary, fairly equally

• In young patients with aortic coarctation, need to 
rule out bicuspid aortic valve



Principles of monitoring/management

• In presence of aortic root > 4cm, need regular FU 
(even after isolated SAVR)

• Consider BB and ACEi/ARB in aortopathy > 4cm
• 2006 guidelines, limited proof of concept data

• Intervention on aorta indicated at (cf Marfan/LD,etc):

• >55mm

• 50-55mm with additional risk factors

• Family history, rapid growth >5mm/y, coarctation

• Without additional risk factors is Class IIb

• Going for SAVR and aorta >45mm



Case answered

• What is the diagnosis?
• Bicuspid aortic valve stenosis

• What is the physical exam going to show?
• All features of severe aortic stenosis

• BAV-specific (ejection click)



Case 3

• 55F, longstanding history of palpitation NYD

• Acute onset of dyspnea 4 weeks ago, and now 
NYHA III (no chest pain)

• What is the diagnosis?

• What is the physical exam going to show?

• What precipitated her symptoms?



Mitral regurgitation

• Primary (degenerative)

• Disease of the valve apparatus

• MVP/Barlow

• IE

• Connective tissue disorders

• Rheumatic heart disease

• Cleft mitral valve

• Radiation heart disease.

• Secondary (functional)

• Disease of the LA and/or LV



Stages of chronic, primary, MR

Central jet MR >40% LA or holosystolic eccentric jet MR

Vena contracta ≥0.7 cm

Regurgitant volume ≥60 mL

Regurgitant fraction ≥50%

ERO ≥0.40 cm2

Angiographic grade 3+ to 4+

Moderate or severe LA enlargement

LV enlargement

Pulmonary hypertension may be present at rest or with exercise

C1: LVEF >60% and LVESD <40 mm

C2: LVEF ≤60% and/or LVESD ≥40 mm



Intervention (chronic primary MR)

• Symptomatic

• Asymptomatic
• LV systolic dysfunction (LVEF ≤60%, LVESD ≥40 mm) (Stage C2), mitral 

valve surgery is recommended

• Mitral valve repair is recommended in preference to mitral valve 
replacement when the anatomic cause of MR is degenerative disease, if 
a successful and durable repair is possible

• Normal LV systolic function (LVEF ≥60% and LVESD ≤40 mm) mitral valve 
repair is reasonable when the likelihood of a successful and durable 
repair without residual MR is >95% with an expected mortality rate of 
<1%, when it can be performed at a Comprehensive Valve Center

• Severely symptomatic patients (NYHA class III or IV) and high or 
prohibitive surgical risk, transcatheter edge-to-edge repair (TEER) 
is reasonable if mitral valve anatomy is favorable for the repair 
procedure and patient life expectancy is at least 1 year



Stages of chronic, secondary, MR



Intervention (chronic secondary MR)

• GDMT and consideration for HF specialist

• No Class I recommendations!

• NYHA II-IV, EF <50%, TEER is reasonable in patients with appropriate anatomy as 
defined on TEE and with LVEF between 20% and 50%, LVESD ≤70 mm, and pulmonary 
artery systolic pressure ≤70 mm Hg (in other words, severe MR with mildly dilated LV)

• Severely symptomatic, can undergo MVR when undergoing concomitant CABG

• NYHA III-IV, atrial annular dilation with preserved LV systolic function (LVEF ≥50%) 
despite therapy for HF and therapy for associated AF or other comorbidities, mitral 
valve surgery may be considered

• NYHA III-IV, MR related to LV systolic dysfunction (LVEF <50%) while on optimal GDMT 
for HF, mitral valve surgery may be considered

• NYHA III-IV, related to LV systolic dysfunction (LVEF <50%), chordal-sparing mitral valve 
replacement may be reasonable to choose over downsized annuloplasty



Case answered

• What is the diagnosis?
• Mitral valve prolapse/primary MR

• What is the physical exam going to show?
• Volume overload, elevated JVP

• Mid-systolic click, followed by murmur of MR, presence of S3

• Loud P2, RV heave

• What precipitated her symptoms?
• Papillary cord rupture/break



Case 4

• 24M, IVDA, EtOH

• Progressive weakness and noting dyspnea, rash, 
and pedal edema over 6 weeks

• What is the diagnosis?

• What is the physical exam going to show?



Tricuspid valve disease



Diagnosis

• TTE to evaluate presence/severity of TR, determine 
etiology, measure sizes of right-sided chambers and 
IVC, assess RV systolic function, estimate RVSP, and 
rule in/out left-sided heart disease
• Normal

• TAPSE (tricuspid annular plane systolic excursion >16 mm)

• Tricuspid valve systolic annular velocity >10.0 cm/s, 

• RV end-systolic area <20.0 cm2 or fractional area change >35%

• Invasive measurement (CO/CI, right-sided and 
pulmonary pressures, PAWP, TPG/PVR) can be 
useful when clinical and non-invasive data are 
discordant or inadequate



Severity



When to intervene?

• Class I – going for surgery for left-sided disease

• Class II
• Progressive (Stage B) undergoing left-sided valve surgery, TV 

surgery can be beneficial in the context of either 1) tricuspid 
annular dilation (tricuspid annulus end diastolic diameter >4.0 cm) 
or 2) prior signs and symptoms of right-sided HF

• Signs and symptoms of right-sided HF and severe primary TR (Stage 
D), isolated TV surgery can be beneficial to reduce symptoms and 
recurrent hospitalizations

• Signs and symptoms of right-sided HF and severe isolated 
secondary TR attributable to annular dilation (in absence of 
pulmonary hypertension or left-sided disease) who are poorly 
responsive to medical therapy (Stage D), isolated TV surgery can be 
beneficial to reduce symptoms and recurrent hospitalizations

Asymptomatic, going for le
ft-s

ided surgery and severe 

right-sided HF failing medical to
 reduce hospitalizations





DUA – Drug Use Associated

OST – Opioid Substitution 

Treatment



Chronic 

Aortic 

Regurgi

tation



When to intervene, chronic AI
• Medical therapy for HTN and GDMT for LV dysfunction

• SAVR in:
• Symptomatic, regardless of LV systolic function

• Asymptomatic
• LVEF ≤55%, if no other cause of systolic dysfunction

• Undergoing cardiac surgery for other indications

• Normal LV systolic function (LVEF >55%), when the LV is severely 
enlarged (LVESD >50 mm or indexed LVESD >25 mm/m2)

• Moderate AR (Stage B) who are undergoing cardiac or aortic 
surgery for other indications

• Normal LV systolic function at rest (LVEF >55%; Stage C1) and low 
surgical risk, SAVR may be considered when there is progressive 
decline in LVEF on at least 3 serial studies to the low–normal range 
(LVEF 55% to 60%) or a progressive increase in LV dilation into the 
severe range (LV end-diastolic dimension [LVEDD] >65 mm)

• TAVI is NOT recommended in primary/isolated AI





Prosthetic 

valve 

selection



General Principles



Risk of Surgical Intervention

2x

2x



IE prophylaxis (which patients?)

• Prophylaxis against IE is reasonable before dental 
procedures that involve manipulation of gingival tissue, 
manipulation of the periapical region of teeth, or 
perforation of the oral mucosa in patients with:

• Prosthetic cardiac valves, including transcatheter-implanted 
prostheses and homografts.

• Prosthetic material used for cardiac valve repair, such as annuloplasty 
rings and chords.

• Previous IE.

• Unrepaired cyanotic congenital heart disease or repaired congenital 
heart disease, with residual shunts or valvular regurgitation at the site 
of or adjacent to the site of a prosthetic patch or prosthetic device.

• Cardiac transplant with valve regurgitation due to a structurally 
abnormal valve.



Follow-up



Tricks

• Watch for stem suggestions (but be keen of locked-in 
biases)
• Young women (MS, MVP, pregnancy)

• Young person (TV, IE)

• Middle age male (BAV, AI)

• Older person (AS)

• Radiation (MS, AS)

• Immigrant patient (MS)

• Know severe indices (MR, MS, AI, AS, etc)

• Know “dimensions” for intervention (MR LVESD 
>40mm, AI LVESD >50mm, etc)



Plan

• Review the major valvular heart disease
• Case-based

• Expectations for the “exam”

• Tricks

• What we will cover
• Diagnosis and indications/types of interventions

• What we not cover
• AS/TAVI (being covered by Dr. C. Glover in separate 

session)



Good luck
Any questions?


