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Interventional treatment in Cardiology



Coronary catheterization
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Coronary Arteries: Anatomy
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Coronary Arteries: Anatomy
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Coronary Arteries: Anatomy
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Coronary catheterization:

Patient Preparation

 Alergy to contrast:
 Steroid — prednison/hydrocortison
* Antihistamine drug - Clemastinum

e CKD:
* Hydration
 Limited amount of contrast
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Coronary catheterization:

Relative Contraindications

* Kidney disease

* Active bleeding

* |Infection

* Recent stroke

* Blood clotting disorders

* Alergy to contrast

* Impaired electrolyte balance
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Approach: Seldinger Technique

* Femoral artery
* Radial artery

* Ulnar artery
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Transradial approach
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Transradial approach: Benefits

e Stay in bed not required

* Shortening of hospitalization

* Decreased costs of hospitalization
* Decreased risk of complication

* Lower need for blood transfuzion




Complications

* Related to procedure * Related to arterial line
1. Death 1. Haematoma

2. Ml 2. Arteriovenous fistula

3. Dissection 3. False aneurysm

4. Perforation 4. Thrombosis

5. Vfib 5. Retroperitoneal bleeding

6. Acute Heart Failure 6. Infection

7. Bleeding 7. lIschaemia

8. Vasovagal syncope
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Angiographic lesion assessment

« Percentage evaluation of artery narrowing in reference to healthy
part

— <40% - discrete lesion
— 40-80% - intermediate lesion
— >80% - significant lesion
« >95% + impaired blood flow — ,critical lesion”

— Left Main and proxximal LAD lesion - narrowing of > 50% -
significant lesion

 Lesion localization
— 1-, 2-, 3- vessel disease
— LM disease
¥
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Intravascular Ultrasound - IVUS

« Ultrasonographic assessment of vessel lumen
« Evaluation of the plaque
« Evaluation of vessel remodeling
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Optical Coherent Tomography - OCT
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Fibrosis Calcium
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Drug eluting stents

1st generation — sirolimus/paclitaksel eluting stents

Lower risk of restenosis
Higher risk of stent thrombosis — longer DAPT required

Probability of Survival Free of Myocardial
Infarction and Reintervention (%)
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Drug eluting stent

* 2nd generation — less thrombogenic scaffold
* New drugs — everolimus / zotarolimus
e Further reduction of restenosis
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More challenging cases

e Bifurcations
e Calcified lesion

 Revascularization of
chronic total occlusion
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Chronic total occlusion (CTO)

 Total absence of blood flow —
TIMIO

e Time >3 months

 Documented in previous
angiography




CTO

* Frequency of CTO increases with:
— Age
— Lenght of CAD symptoms
— Previous CABG
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CTO

No ECG changes in 80% of patients with CTO
Preserved EF in 50% of patients with CTO
The most important predicting factor of viable

myocardium is well developed collatral
circulation

Collateral circulation does not provide
sufficient perfusion
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PCI failures

Ej
| KATEDRA i KLINIKA KARDIOLOGII
WARSZAWSKIEGO UNIWERSYTETU MEDYCZNEGO



Restenosis

* Relaps of stenosis after PCI

« BMS — 15-20% after 6-12 months =
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Restenosis

Risk factors:

1. Long lesion

Narrow vessel

Amount and lenght of implanted stents
Inappropriate stent deployment

DM

A
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Stent thrombosis

Sudden occlusion of previously treated vessel
that usually leads to ST-elevation myocardial
infarction
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Stent thrombosis: Case

O

| KATEDRA i KLINIKA KARDIOLOGII




2 weeks later
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Complications

E)
| KATEDRA i KLINIKA KARDIOLOGII
WARSZAWSKIEGO UNIWERSYTETU MEDYCZNEGO



- |
Complication associated with

coronary ateries

* Mechanical injury to vessel wall
— Dissection
— Perforation
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Dissection

* Breaking the continuity of the inner layer of
the vessel wall

* As aresult of injury caused by:
— catheter
— wire
— balloon catheter

— stent
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Issection
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Dissection after stent deployment

— when it appears?

 More often in vessel with diffused, calcified lesion

* Too large diameter of the stent (oversize) — more often in relations to the
distal reference

* Inappropriate lenght — the stent does not cover the entire lesion
* Too high pressure at implantation
* |Inappropriate post-dilatation of the stent

— Use od compliant balloon catheter — the diameter increases with the
increasing pressure

— Inflation of the balloon catheter outside the boudaries of the
implanted stent

O
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Perforation

Type | Extraluminal crater without
extravasation

Type Il Pericardial or myocardial blush
without contrast jet extravasation

Type Il Extravasation through frank
(>1 mm) perforation

*Type |1l cavity spilling (CS) | Perforation into an anatomic cavity,
chamber, coronary sinus, etc.

Pericardial
space
of
anatomic
cavity
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Perforation: Management

Prolonged balloon inflation (10-15 min) above the perforation
* If UFH was administrated consider protamine sulphate
— 1 mg of protamine sulphate neutralizes 100 IlU UFH

 |f ineffective inflation and / or large perforation consider implantation of
the stent graft

* No possibility of stent graft implantation while active bleeding - inflate the
balloon and send the patient to the cardiac surgery
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ASD/PFO Closure
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Atrial Septal Defect type Il (ASD Il)
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Indications

* Haemodynamically significant defect

— RV overload symptoms

* Acceptable anatomy of the defect

—size <38 mm
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Contraindications

* pulmonary hypertension

* thrombus in the heart cavities
* active endocarditis

* venous thrombosis

* pregnancy

* planned cardiac surgery
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Devices

Amplatzer Septal Occluder Gore Helex Septal Occluder

A: Dewice Size/'\Waist Diameter (m
8- 'Walst Langth [mm)

C: Right Arrial Disc Diameter (mm
D: Left Atrial Disc Diameter (mm)
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Technique of the

procedure

Atrial septal defect closure using an expanding device

Atrial ——»
septum RA LA

ASD ‘

Secundum

Device passed up inferior 3 4
vena cava, into the right atrium
and into septal defect
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Efficacy and complications

 Complete closure of the defect: 94-100%
* Mortality in recent publications: 0%

 Complications
— periprocedural (1%)
* Displacement of the device

* Injury to the heart wall with tamponade
* Thromboembolic episodes

— |ate (rare)
* Erosion

| KATEDRA i KLINIKA KARDIOLOGI!I
WARSZAWSKIEGO UNIWERSYTETU MEDYCZNEGO



PFO

e 25-30% of population — usually 5 mm

* Not qualified as congenital heart defect

* |n comparison to ASD, the continuity of the
atrial septum is maintained

| KATEDRA i KLINIKA KARDIOLOGI!I
WARSZAWSKIEGO UNIWERSYTETU MEDYCZNEGO



Clinical conditions related to PFO

* Cryptogenic stroke

in young people with a history of CS,

PFO is more often found in comparison
to the rest of the population

 Decompression sickness
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L-R leakage at rest
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Managament

 Pharmacotherapy
 Transcatheter closure

 Surgical closure (rarely isolated operation)
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Left Atrial Appendage Closure - LAAC
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LAAC — Why to close?

The left atrium is the most
important (though not the only)
site for thrombus formation that
can cause ischemic stroke in
patients with AF.
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Current LAA closing options

(\/ V' SURRERNR R RARRRRanNet

Watchman Amplatzer Cardiac Plug
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LAAC procedure

Access: femoral vein

Atrial septal punction

Guidance: fluoroscopy and TEE

LAA measurements: fluoroscopy and TEE
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LAAC: Indications

1. Atrial fibrillation (paroxysmal / persistent/permanent) without co-existing
valvular disease in patients at high risk of stroke
(CHA2DS2-VASc score > 2)

2. Coexisting high risk of bleeding complications during aticoagulation
therapy (HAS-BLED > 3)

Previous bleeding episode during anticoagulation therapy.

4. Past stroke / TIA during anticoagulation therapy

w
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Transcatheter Aortic Valve
Implantation - TAVI
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Etiology of AS

* Young (<40 yo) — bicuspid valve, 2% of population, 3:1 M/F, in 6%
coexistance with aortic coarctation. Very rare - unicuspid valve

Intermediate age— (40-60 yo) — bicuspid valve or rheumatic fever in youth

* Older (>60 yo) — mailny degenerative




Natural course of AS

Survival
Percent

Latent Period
(Increasing
Obstruction,
Myocardial
Overload)

Onset
severe
symptoms

/

—
Angina
Syncope
Failure

0 2 4 6
Avg. survival
Years

Survival from the moment
of occurance of symptoms:

2 years - 50%
Syears - 20%

O
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90% -
~~~~~~~~~ Asymptomatic
80% -
Symptomatic
70% - ymp
——
X 60% -
-
2 50% -
g p = 0.01
') o —
40% Asymptomatic Symptomatic
30% - 3 month 100% 77% (6%)
6 month 100% 71% (7%)
20% - 12 month 94% (6%) 62% (8%)
18 month 94% (6%) 53% (9%)
10% -
T 1 T I ] I 1 I 1 I I 1 I T T 1 1
1 2 3 4 5 6 7 8 9 11 12 13 14 15 16 17 18
At risk Months
Asymptomatic 22 19 19 19 19 19 19 17 17 16 13 13 12 12 11 B8 7 6
Symptomatic 53 42 40 38 35 35 35 35 35 35 33 33 30 30 27 21 21 21

JACC 2007
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Managament of AS

Severe Aortic Stenosis

Vmax greater than 4 m/s
AVA less than 1.0 cm?

. Mean gradient =40 mm Hg .
Undergoing CABG or other | Re-evaluation

=
surgery?

w

Symptoms? l

v
Equivocal No

_ Normal 1
Exercise test = v gjection fraction

Symptoms

\BP Less than 0.50 Normal

Yes Severe valve calcification, rapid
progression, and/or expected
delays in surgery

Class| Class lIb Class | Class llb l”o

\ \ \ \

Aortic Valve Replacement

Clinical follow-up, patient education,

Preoperative coronary angiography risk factor modification, annual echo

)
Circtilation2008
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Transcatheter Aortic Valve Implantation - TAVI

TAVI Technologies

Current Generation Devices

Medtronic CoreValve




TAVI — patient selection

e Severe aortic stenosis

* Inoperable patient (disqualified from surgical
treatment)

* With the possibility of vascular access
(femoral, subclavian, carotid artery, and
apex)

* High surgical risk (log Euroscore >15-20%, STS
>10%)
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Other risk factors not included in the

risk scales
 "Porcelain" aorta - massive calcifications in the
ascending aorta wall

* Condition after radiotherapy in the chest area

* Condition after chest surgery (non-cardiac)
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Qualification for TAVI - verification of femoral arteries,
ascending aorta, aortic valve and left ventricle valve

ImB6

(] Exact evaluation:

31.6 mm (2DI)
The dimension of the

aotic annulus

Departure of Coronary
Arteries

Anatomy and caliber of
access vessels
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Femoral approach
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Subclavian approach
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Complications

* Bleeding

* AV Block

- LBBB

* Perforation or occlusion of femoral artery
* Occlusion of coronary artery

* Tamponade

 TIA/Stroke
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Jeuroprotection durig TAVI
procedure

Claret i - Left

3 ' Common
Brachiocephalic trunk | carotid

Embrella




TEER — Transcatheter edge-to-edge repair
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The Mitral Valve

Coronary
Sinus

Circumflex

* The mitral valve is a complex structure Coronary

o Left Arte
consisting of: : .
— annulus Posterior
— leaflets llj/ﬁt;alt
eatle
— chordae
* The mitral valve is very different from TCh(‘;Tdae
J endineae
the aortic valve: |
— the mitral valve is an apparatus whereas the e—— X ,j ll:osflelﬁor
aortic valve is a single structure Papillary Muscle \\\ / ;f:ls:;;y
Left Ventricle
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Mitral Regurgitation (MR)

* Primary MR is a valvular problem (leaflet or
chordae)

* Secondary MR is a ventricular problem
(tethering of structurally normal leaflets or
annular dilation)



Percutaneous correction
of mitral regurgitation

* MitraClip System

« Edge-to-edge



The MitraClip™ System (Edge-to-Edge Repair)

Currently the only device approved by
the FDA to treat prohibitive risk
patients with primary MR

Access through the femoral vein

Currently available in two sizes: NTR &
XTR

MitraClip® NTR

MitraClip® NTR
The original MitraClip® NT
size, with an improved Clip

Delivery System.

MitraClip® XTR

MitraClip® XTR
Longer arms for easier
grasping and better reach,
with an improved Clip
Delivery System.



MitraClip procedure

» Procedure under general anesthesia

Access - femoral vein

* Intra-atrial septal puncture under TEE control

0 124 180

\
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Thank you
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