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General Topics

Coronary artery disease
Aortic valve disease
Mitral valve disease

Aortic disease
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Heart failure




Coronary Artery Disease

RY DISEASE

angina pectoris and myocardial infarction

Healthy heart Angina pectoris Myocardial infarction

Coronary artery with Blocked artery
atherosclerotic plaque 7l reduced blood flow
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Myocyte dsmage

Clear coronary artery ——

Treatment

— 1 ?
= Options?
Medical therapy
== it anti-anginal
=2, | = anti-thromboitic
- (o = k o 5
= g lifestyle modification
Percutaneous revascularization
Point .
01957 Haars angioplasty
stent

Surgical Revascularization

CABG




CAD - One Vessel Disease
One-Vessel Disease

Appropriate Use Score (1-9)
One-Vessel Disease
Asymptomatic Ischemic Symptoms
Not on AA
Therapy or With Not on AA On 1 AA Drug
AA Therapy Therapy (BB Preferred) On =2 AA Drugs
Indication POl CABG PO CABG PO CABG Pa CABG

No Proximal LAD or Proximal Left Dominant LCX Involvement

1 ® | ow-risk findings on noninvasive testing
2 ® |ntermediate- or high-risk findings on
noninvasive testing
3 ® No stress test performed or, if performed, M (4)
results are indeterminate
® FFR=0.80"
imal LAD or imal Left i Lcx Present
4 ® Low-risk findings on noninvasive testing M (4) - M (4) M(4)
5 ® |ntermediate- or high-risk findings on m(5 M (5) M (6) M (6)
noninvasive testing
B. ® Nostress test performed or, if performed, M(5 M (5) M (6) M (6)
results are indeterminate
® FFR =080

The number in parentheses next to the rating reflacts the median score for that indication. *Substitution of a newer coronary pressure ratio that does not require hypenemia for FFR may be
onsidered provided the approprate reference values are used.

Aindicates appropriate; AA, antianginal; BB, beta bloders; CABG, coronary artery bypass graft; FFR, fractional flow reserve; LAD, left anterior descending coronary artery; LCX, left circumflex
artery; M, may be appropriate; PCI, percutaneous coronary intervention; and R, rarely appropriate.

CAD - Two Vessel Disease

AP :IRR W] Two-Vessel Disease

Appropriate Use Score (1-9)

Two-Vessel Disease

Asymptomatic Ischemic Symptoms
Not on AA
Therapy or With Not on AA On 1 AA Drug
AA Therapy Therapy (BB Preferred) On =2 AA Drugs
indication Pl CABG PCl CABG PCl CABG Pa CABG

No Proximal LAD Involvement

7 = [ow-risk findings on noninvasive testing — M (5)

8. ® [ntermediate- or high-risk findings on M (5) M (4)
neninvasive testing
9. = No stress test performed or, if performed, M (5) ™ (4)

results are indeterminate
® FFR =0.80" in both vessels

imal LAD and No Di; Present
0. = Low-risk findings on neninvasive testing M (4) M (4)
n B Intermediate- or high-risk findings on M (6) M (6)
noninvasive testing
12, B No stress test performed or, if performed, ™ (6) M (8)

results are indeterminate
® FFR =0.80 in both vessels

imal LAD With Diabetes Present
3. = Low-risk findings on neninvasive testing M (4) M (5) M (4)
. m Intermediate- or high-risk findings on M (5) - M (6)
noninvasive testing
15. = No stress test performed or, if performed, ™ (5) ™ (6) m(6)

results are indeterminate
®m FFR =0.80 in both vessels*

The number in parentheses next to the rating reflects the madian score for that indication. *Substitution of a newer coronary pressure ratio that does not require hyperemia for FFR may be
(onsidered provided the appropriate reference values are used,
A indicates appmpriste; A, antlanginal; BB, beta blockers; CABG, coronary artery bypass graft; FER, fractional flow reserve; LAD, left anterior descending comrary artery; M, may be |
PCl, coranary and R, rarely 1




CAD - Three Vessel Disease

VIR B Three-Vessel Disease

Appropriate Use Score (1-9)

Three-Vessel Disease

Asymptomatic Ischemic Symptoms
Not on AA
Therapy or With Not on AA ©On 1AA Drug
AA Therapy Therapy (BB Preferred) On =2 AA Drugs
Indication PCl CABG PO CABG rPa CABG ra CABG
Low Disease C ity (e.g.. Focal SYNTAX =22)
16. ® | ow-risk findings on noninvasive testing M (4) M (5) M (6) M (6)

= No diabetes

7. m Intermediate- or high-risk findings on M (6)
noninvasive testing
® Mo diabetes

18. = Low-risk findings on noninvasive testing M (4)
m Diabetes present

1. = Intermediate- or high-risk findings on ™ (6)
noninvasive testing
® Diabetes present

Intermediate or High Disease C ity (e.g. i of G ity as Noted

0. ® Low-risk findings on noninvasive testing M (4) M (6) ™ (4) ™ (8)
= No diabetes

2. = Intermediate- or high-risk findings on M (5) m(8) ™ (8)

noninvasive testing

= No diabetes

2. ® Low-risk findings on noninvasive testing ™ (4) ™ (4) M (6)
® Diabetes present

5. = Intermediate- or high-risk findings on ™ (4) M(s) ™ (8)

noninvasive testing
= Diabetes present

The number in parentheses next to the rating reflects the median score for that indication.

A indicates appropriate; AA, antianginal; BB, beta blockers; CABG, coronary artery bypass graft; M, may be appropriate; PO, percutaneous coronary intervention; and SYNTAX, Synergy between
PCI with Taxus and Cardiac Surgery trial.

Surgical Approach for CABG
Many Options...maybe too many!
On-pump vs. Off-pump
All arterial vs. artery/vein
Single vs. Bilateral IMA

Beating heart pump assist
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Mid-CABG

Robotic CABG
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Blue plate special...

0O 3-vessel CABG with in-
situ LIMA to LAD and
SVG to RCA and OM

0 Superior to medical
management and PCI

O Multi-vessel
0 Diabetics

0O Low EF

O Anti-platelet intolerance

Total Arterial CABG

0O  Use of arterial conduits
for all bypass grafts

__Insitu internal
< thoracic artery
\

O Radial artery
O RIMA/LIMA
0 Gastroepiploic

»,  Radial
o 0 Superior long-term (7-10
yr) survival in selected

populations

Free internal

theracicartery




Otf-Pump CABG (OP-CAB)

Ofi-Pump Coronary Artery Bypass Grafting Surgery 0O CABG without use of the
heartlung machine (CPB)

Heart-Stabilizing

" Vessel Graft
Device

0 Potential benefit in certain
patient populations:

©  Renal failure
0 Advanced lung disease
0 Calcified aorta

O No studies have definitively
demonstrated clear benefit
over on-pump CABG in
general population

Sternal Retractor
©20188TS

Minimally Invasive CABG

Maedtronic Starfish® NS Heart Positioner 0

'%:;\.

Mini-left thoracotomy vs.
total endoscopic LIMA to
LAD

0 +/-robotic LIMA harvest

0 +/-robotic LIMA to LAD
anastomosis

K

0 Potential benefit in certain
patient populations where
sternotomy is not tolerable

0 Often performed as part of
hybrid approach with PCI of
other vessels




Aortic Valve Disease

Aortic valve Abnormal aortic valve fails Stenosis
to close, allowing blood

to leak backward

Lett:
ventricie
.

Right
ventricie:

Normal heart Aortic valve regurgitation il

©MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH, ALL RIGHTS RESERVED.

Insufficiency

Bicuspid aortic
valve with stenosis Tricuspid aortic valve
(congenital defect) wilh stenosis

Aortic Valve Disease

\ LY

Concentric Eccentric
Remodeling Remodeling




Treatment
Options?

Medical therapy depending on
pathology
Diuretics
Afterload reduction
Percutaneous valve therapy
(aortic stenosis ONLY)
Balloon valvuloplasty
Transcatheter AVR (TAVR)
Surgical Valve Therapy

Aortic valve replacement

Transcatheter AVR (TAVR)

O Percutaneous approach via

14F sheath

0O Indicated and approved for
aortic stenosis and prosthetic
valve failure across low - high
risk categories

0O Several expansion
mechanisms

0 Balloon expandable
0 Selfexpanding (nitinol)
) Mechanically expandable




Surgical AVR

0O Sternotomy approach

0O Cardiopulmonary bypass and
cardiac arrest

0O Resection of native valve via
aortotomy

0 Placement of prosthetic valve
) Mechanical vs Bioprosthetic

0O Mechanical favored in
younger patients <50 yrs

0 Bioprosthetic favored in older
patients >60 yrs or those
intolerant of anticoagulation

D Heart-team based decision with multi-
disciplinary input

o) Cardiology

n Cardiac surgery
n Palliative care
D Significant improvement in outcomes

with modern generation devices
n Mortality
) Stroke

n Pacemaker

D Outcome comparable to SAVR for low
risk patients...however TAVR is favored

for

n Older

D Prior cardiac surgery

D Multiple co-morbidities

(o) Not requiring concomitant coronary
revascularization

o] Not likely to need another valve

replacement in their lifetime




Minimally Invasive Surgical

AVR

0O Right mini-thoracotomy
access (Miami Method)

0O Femoral cardiopulmonary
bypass with cardiac arrest

0 Standard valve
replacement technique

0O Limited to those with
primary valve disease
without co-existing
coronary or other valve
lesions

Mitral Valve Disease

Blood leaking back
into left atrium
Left atrium

Mitral valve

prolapse

Stenosis

Normal heart Mitral valve stenosis

Narrowed

Normal heart Mitral valve prolapse p 4 B milral valve
with regurgitation N

© MAYD FOUNDATION FOR MEDICAL EDUCATION AND AESEARCH, AL AIGHTS RESERVED.

Insufficiency

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH, ALL RIGHTS RESERVED.
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Mitral Valve

‘A h : .
Y
LA Pressure .

Disease

LA/LV Volume
Overload Overload
Mitral Valve Disease
Hemodynamic Cascade
TRICUSPID

LA compliance

I a_a.ekwardfpulm%tnaqy veins pressure

LEFT Pathological changes in pulmonary
ATRIAL veins and arteries
* Muscularization of arterioles
ENLARGEMENT « Medial hypertrophy

+ Neointima formation of distal arteries
Increase in PVR

ATRIAL / PA pressure
FIBRILLATION :

VALVE DISEASE
(INSUFFICIENCY)

RV Remodeling
and Dysfunction

-1

/' RV Afterload
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—
N Conventional Minimal Incision

Thoracotomy
Open-chest or Stemotomy

A

Treatment
Options?

Medical therapy depending on
pathology
Diuretics
Afterload reduction
Percutaneous valve therapy
Balloon valvuloplasty
Mitra-Clip
Surgical Valve Therapy
Mitral valve repair
Mitral valve replacement
Tricuspid valve repair
Maze Procedure

Transcatheter - MitraClip

Percutaneous approach via right
femoral vein

Trans-septal puncture for access to
left atrium and MV

Approved for degenerative (i.e.
prolapse) and functional (i.e. heart
failure) etiologies

O moderate to severe or severe
mitral regurgitation

O prohibitive surgical risk for mitral
surgery

Two sizes... NT and larger XT

Typically 1 - 2 clips to achieve a 2+
to 3+ reduction in MR grade

12



Mitral Valve Surgery

Annuloplasty band

Damaged segment
of mitral valve

e

MAYG Cut edges sutured together

o -~

Mechanical and Tissue Mitral Valves

0O Degenerative disease (i.e prolapse,
chordal rupture, annular dilitation)
typically treated with valve REPAIR

0 Stenotic disease (i.e. rheumatic)

typically treated with REPLACEMENT

0 Infection (endocarditis) typically
treated with REPAIR if feasible but
most commonly REPLACEMENT

0O Placement of prosthetic valve
z Mechanical vs Bioprosthetic

Mechanical favored in younger
patients <60 yrs

Bioprosthetic favored in older
patients >60 yrs or those intolerant
of anticoagulation

Mitral Valve Repair

Resectional Approach

Annuloplasty band

Damaged segment
of mitral valve

Segment removed \\ }
4
AN '

MAYO Cut edges sutured together

Non-Resectional Approach
A B c D

; ‘.wﬁ? [ \'vﬁ! 1 \W/ﬂ" “Qt"f

0O Right brain activity...
; requires some creativity,
intuition, and 3D/spatial
awareness

0 Also requires experience to
anticipate a high (>90%) repair
rate

0 There are lots of techniques, but
most rely on:

annular remodeling with ring
or band annuloplasty

recreation of normal leaflet
movement, coaptation zone,
and dimensions

re-creation of chordal support
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Tricuspid Valve Repair

=
S
2
gs
3 B
g & 90
=E
=
o2 80 —— MVR only
o g ---- MVR+TVR
EG
o 70 o
ﬂ!
o HR=0.26 (95% ClI 0.07-0.94), P=0.04
w T T T T T T
0 1 2 & 4 5

Years Since Surgery
MVR only 226 147 108 80 66 54
MVR+TVR 419 280 179 13 79 85

0

Current American and
European guidelines support
tricuspid valve repair if there
is annular dilatation(> 40
mm) regardless of severity of
regurgitation
0 Chikwe et. al. JACC
2015;65:1931-38

Typical treatment is
concomitant tricuspid ring
annuloplasty at time of mitral
repair or replacement

Left atrial or bi-atrial Cox-

Maze IV lesion sets may be

performed at the time of

mitral valve surgery for

patients with atrial fibrillation

to restore sinus thythm

0O cryo- or radiofrequency
ablation energy source

0 left atrial appendage ligation

Consideration may also be
given to patients at high risk
for developing AF

O large left atrium

O long standing MV disease




Aortic Disease

0O Indication for repair
based upon size,

Normal Aortic Aneurysm Aortic Dissection

Normal

Ascening ot sericwidh 8 : N presence of other risk

aorta arch

| 7. factors, and surgical risk
aortic

aneurysm 7 ) connective tissue

\( disorder

atrium

O family history

Ao{l»c y
valve A 3
0 '\BY \ O recent growth

Typical indication for
considering surgery:

O >5cm in transverse
diameter

Aortic Aneurysm Repair

Mo Arta Batis tegery Jrepe—. D ] R e mepas
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Surgery for Heart Failure

HEART
TRANSPLANT

HEART
PUMP
(LVAD)

Heart Transplant

n  "Gold Standard” for

chronic heart failure

Heart transplant procedure

Donor heart

Patlent's diseased
heart is removed

DICAL EDUCATICN AND

b

Superior vena
cava connection

1

Inferlor vena cava

0 Limited by organ

! AN e availability

Aorta
connection __connection

0 approx. 2500 organs/yr

0 Strict selection criteria

Donor heart In place 9} <65 years Old

connection

) strong social support
O non-obese, non-smoking
0 normal kidney function
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[eft Ventricular Assist Device

(LVAD)

i
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HeartMate Il HeartMate3 v !

Left Venfricle

Survival now approaching that of
heart transplant with modern
device technology

©  maglev technology

©  large blood paths for improved
hemocompatibility

m  smaller footprint with
intrapericardial placement

Limited by device expense, need
for extensive follow up care, and
insurance access

©  80-90K per device
7 not covered by AR Medicaid

Less strict selection criteria
compared to transplant

can consider older patients

 bridge to candidacy for heart
transplant

Thank Yout
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