
1/22/20

1

Crazy things in the cath lab: Plugs, 
valve in valve, occluders

Echo Hawaii 2020
Gregory M Scalia

Professor of Medicine 
Director of Echocardiography 
The Prince Charles Hospital

M.B.B.S.(Hons),  M.Med.Sc., F.R.A.C.P., F.A.C.C., 
F.C.S.A.N.Z., F.A.S.E.

1

Dr Nicholas Aroney, Dr Anthony Putrino, Mr Jim Crowhurst, 
Prof Greg Scalia, Prof Darren Walters

The Prince Charles Hospital, Brisbane, Australia

Percutaneous closure of a cardiac fistula
guided by 3-dimensional printing 

2



1/22/20

2

Transthoracic Echocardiogram

• 21F presented with a 
diastolic murmur

• Asymptomatic

• Transthoracic
echocardiogram

• Moderately dilated LV
• Normal RV size and function
• Right coronary sinus of 

Valsalva to RA fistula
• Grade 2-3/4 TR

Apical 4 with colour Doppler
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Transoesophageal Echocardiogram

Right coronary sinus 
of valsalva to RA 
fistula

• Fistula located within the 
wall of the right coronary 
sinus with communication 
to the right atrium

• Continuous colour flow 
with diastolic dominance

Short Axis Aortic Valve
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Diagnostic Catheterisation

Normal pulmonary 
pressures
Step-up in saturations in 
right atrium
Significant shunt

• QP:QS - 3:1

Pressures (mm Hg) Saturations (%)

Inferior vena cava 64

Superior vena cava 65

Right atrium 7 84

Right ventricle 32/7 86

Main pulmonary artery 31/10/21 85

Pulmonary capillary wedge 11

Ascending aorta 95
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Cardiac CT and 3D Segmentation

Cardiac CT blood pool segmentation 3D Digital Model Manipulation
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3D Printed Model
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Heart team meeting

• 3D model allowed for immediate
understanding of complex anatomy
between the mutlidisciplinary staff

• Decision made for percutaneous
closure

• 3D model used in device choice and 
sizing

• An 14 x 5mm Amplatzer vascular
plug III device was chosen as it best 
represented the fistula size and 
shape

• The model was used to aid with
consenting the patient for the 
procedure
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Percutaenous intervention
AP projection 

• 10Fr delivery catheter 
across the fistula

RAO projection
• Device positioned on the 

aortic side of the fistula

LAO cranial projection
• Contrast aortogram 

demonstrating successful 
occlusion of the fistula

AP RAO LAO Cran
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3D Model with Angiographic Orientation
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Vascular Plug Deployment
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Case 1 Conclusion
• No residual shunt on 12-

month follow-up 
echocardiogram

• 3D printed model aid with:
• Understanding of complex 

anatomy
• Multidisciplinary heart team 

communication
• Patient consent
• Device choice
• Peri-procedural planning
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Case 2 TAVR
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Calcium
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TAVR #2
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Paravalvar leak post TAVR #2
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Paravalvar leak closure
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Paravalvar leak closure
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Patient Data Case 3
Age:
Gender:

Height:
Weight:
BMI:

Resides: Independent with ADLs

73years
F

161cm
55kg
21kg/m2
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Medical history I
• Symptoms

– Progressive dyspnea, assessed for AVR (porcelain aorta)
• Aortic stenosis severity

– Severe AVA 1.0, MPG 40, Vmax 4
• Left ventricular function

– 61
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Medical history II
• Coronary artery disease- nil significant
• Valvular heart disease – Severe AS. Mild-mod AR
• Cerebrovascular disease – Nil apparent
• Peripheral vascular disease – Nil known
• Respiratory disease – FEV1 1.7, FVC 2.7, DLCO 14, KCO 2.7
• Renal disease – nil
• GI/haematological/bleeding –
• Other –
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Medical history III
• Antiplatelets-
• Anticoagulation-
• Other relevant medications

– Alepam
– Alphapress
– Lipitor
– Lovan
– Nexium
– Spiriva
– Aspirin
– Stemetil
– Zanidip

• Allergies

Hb

Plt

Urea
Creat
eGFR

123\g/L

320\109/L

4.8mmol/L
72umol/L
72mL/min/1
.73m2
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Surgical Risk Scores
• STS mortality
• STS morbidity 

and mortality
• Euroscore I
• Euroscore 

logistic
• Euroscore II
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9
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STS
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Echo Evaluation 10.6.16
Annulus Ø, TTE (mm) (≥18 to 
≤25)

21mm
Annulus Ø, TEE (mm) (≥18 to 
≤25)

AVA (cm2) (< 0.8 cm2) 1cm2 Mean gradient 40mmHg

EF (>20%) 61% Calcification degree

Septal hypertrophy
Bicuspid/unicuspid aortic 
valve?

Degree of  AR 1-2/4 Degree of MR 1/4

Insert AV doppler 
image here

Insert 2D LVOT image 
here
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CT Valve Evaluation
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Peripheral Access Evaluation
Right
Minimum
diameter
by angio
mm

Minimum
diameter
by CT
5.6mm

Left
Minimum
diameter
by angio
mm

Minimum
diameter
by CT
5.5mm

Insert Angio or CT image 
of aorta/iliac/femoral 
arteries here
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Summary and Discussion

• 73f w/ progressive dyspnea
• Severe AS
• Not for AVR due to calcified aorta
• Missing some investigation reports
• Technically suitable for:  23mm XT Edwards
• Valve choice/sizing
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Preparing
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Deploying
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Recovering..
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Recovery  
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Follow up 1 year
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Follow up 1 year
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Reduce LAP
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TR = 2.8m/s, E/e’ = 15, ePLAR = 0.19
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Reduce LAP
TR = 2.8m/s, E/e’ = 15, ePLAR = 0.19
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Reduce LAP
TR = 2.8m/s, E/e’ = 15, ePLAR = 0.19
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Reduce LAP
Treatment strategy for HFpEF
Decompress LA into RA
Create 8mm ASD
Empty LA and fill pulmonary circulation

Deploying
LA View RA View
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Reduce LAP
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Reduce LAP
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