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Congenital heart disease

Diagnosis and Staging

Peter Modler, FTA f. Kleintiere, certified member German College of Cardiology (CC)

What can we expect to find?

frequently rarely

« Pulmonic stenosis (valvular) + PS (other than valvular)

« Aortic stenosis (subvalvular) * AS (other than valvular)

. PDA « Fallot’s Tetralogy

+ Tricuspid dysplasia : égg -

» VSD (membranous) » Endocardial cussion defect
» Cor triatriatum
» Double chambered right

ventricle

- TGA




What do we have to know about them?

Some of those can occur in combination!
Will it get worse? (Prognosis)

Can we help (medication, intervention)?
What is known about inheritance?

Pulmonic stenosis

« Mostly valvular
 Rarely supravalvular

 Subvalvular — double
chambered right ventricle

Normal appearance of PV

 Breeds:
= Spaniel
> Beagle
o Airdale
= Engl. Bulldog
= Westie
= Boxer
= Samoyede ....
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Valvular pulmonic stenosis - Types

Type A Type B

Valvular pulmonic stenosis - Types

Type A Type B
« Commissural fusion - Hypoplasia +/- commissural
+ Normal anular diameter fusion
« Better for the patient » Reduced anular diameter

Worse for the patient

Normal: AO:PV <1,12
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Supravalvular Stenosis

» Sometimes combined with
valvular PS

» Influence on treatment!

- Not always easy to find out the
relevance of the valvular and
supravalvular part.

Diagnosis
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Kardiologie-Clips und Bilder/PS/_FADRUS_20110103101111_1032060.avi
Kardiologie-Clips und Bilder/PS/_FADRUS_20110103101111_1028140.avi

Diagnosis

- Vmax over 2,25 m/s is clear
evidence

o 2.25-3.5 mild
« 3.5-4.5 moderate
« >45 severe

« More difficult when combined
with dynamic obstruction

Always measure from right and left hemithorax!!!

Decision for treatment

PG more than 4.5 m/s
PG between 3.5 and 4.5 when

Clinical symptoms
Concomitant TD

Severe RV hypertrophy and/or
Significant RA enlargement

> >
Anterior |eafl et Nu——

Start with Atenolol 1-2mg/kg bid
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Kardiologie-Clips und Bilder/TD/Schinko/colordopplerapical.avi

Cave: R2A-Anomaly (single right coronary artery)
Bulldog, Boxer, Beagle
Smaller balloons, no surgery possible

Treatment

Type A, somtimes B Severe Type B

R2A-Anomaly

From: James W. Buchanan, DVM, M Med Sci
http://www.vin.com/library/general/JB10gsingleR2A.htm
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http://www.vin.com/library/general/JB109singleR2A.htm
http://www.vin.com/library/general/JB109singleR2A.htm
http://www.vin.com/library/general/JB109singleR2A.htm
http://www.vin.com/library/general/JB109singleR2A.htm
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Aortic Stenosis

» Mostly Subaortic Stenosis
« Rarely valvular stenosis
 Very rarely supravalvular

- Breeds:
= Boxer
= Rottweiler
= Newfoundland
= Golden Retriever
= German Shepherd



Kardiologie-Clips und Bilder/SAS/Khaya Boxer/_KHAYA_20110418101450_1024500.avi
Kardiologie-Clips und Bilder/SAS/Khaya Boxer/_KHAYA_20110418101450_1026330.avi

M-Mode across the
aortic valve shows
turbulence and
insufficiency
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Kardiologie-Clips und Bilder/SAS/SAS Löschenkohl/_20110810140343_1406540.avi
Kardiologie-Clips und Bilder/SAS/SAS Löschenkohl/_20110810140343_1406210.avi
Kardiologie-Clips und Bilder/SAS/SAS Löschenkohl/_20110810140343_1408190.avi

...aortic insufficiency

Staging

» Normal <1.7m/s

= (Boxer <2.0m/s)
« Unclear 1.7-2.25 m/s
- Mild 2.25-3.5 m/s
» Moderate  3.5-4.5 m/s
« Severe >4.5m/s

Severe cases usually develop symptoms within the first 3 years
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Treatment

No balloon valvuloplasty
Except for rare pure valvular cases ->
difficult procedure

No surgery
(no better outcome than with

Betablockers)

Just medication
if PG more than 60 mm Hg
Atenolol 1-2mg/kg bid

Both PS and AS

- Sometimes patients develop
CHF
» Mostly if there is significant
‘ valvular regurgitation present

-

Treatment the same as for
every other case of CHF?
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Kardiologie-Clips und Bilder/PS/Eder, Dekompensiert/GINO_EDER_20100420092002_0938210.avi

PDA

Pulmonal-
klappe

Breeds: Chihuahua
Spaniel
Collie
German Shepherd
Maltese
Pomeranian
Pudel
Rottweiler
Sheltie
Yorkie Tricuspidal-

klappe

Aorten-
klappe

Very important...

- Differential diagnosis
= Aorto-Pulmonary window

= Any other shunt between the
PA and the systemic circuit
(e.g. bronchopulmonary
fistula)

g

It is essential to visualize the PDA!
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e —
L R Shunt pathophysiology

Left ventricular volume
overload

+ Mild mitral regurgitation

- Can cause pulmonary edema

» Shunt during systole and
diastole
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Kardiologie-Clips und Bilder/PDA/PDA l-R presentation/Amor volume overload.avi
Kardiologie-Clips und Bilder/PDA/PDA l-R presentation/_AMOR_20110718130113_1303120_0.avi
Kardiologie-Clips und Bilder/PDA/PDA l-R presentation/Amor right 2D.avi
Kardiologie-Clips und Bilder/PDA/PDA l-R presentation/Amor right CDI.avi

L-R Shunt left parasternal

Therapy

12.08.2011
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Kardiologie-Clips und Bilder/PDA/PDA l-R presentation/Amor left 2D.avi
Kardiologie-Clips und Bilder/PDA/PDA l-R presentation/Amor left CDI.avi
Kardiologie-Clips und Bilder/PDA/PDA l-R presentation/Amor left Flow detail.avi

R-L/bidirectional Shunt
Pathophysiology

Pulmonary Hypertension
concomitant pulmonic stenosis

Right ventricular hypertrophy
Bidirectional shunt

Or R-L shunt with differential cyanosis

. . . +378 .08
bidirectional

Diagnosis

Systole Diastole
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Kardiologie-Clips und Bilder/PDA/PDA bi presentation/Astertix RVH.avi
Kardiologie-Clips und Bilder/PDA/PDA bi presentation/Asterix right CDI.avi
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Therapy

 Treat pulmonary hypertension
 Prognosis bad

VSD

Pulmonal- )]
Muscular Klappe
Membranous

Cats
Dogs: Bulldog
Westie
Cocker Spaniel

Aorten-

Tricuspidal-
Restrictive defects klappe
Large defects
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Membranous Defects

What pressure gradient would you expect?

CW interrogation

33 PRE 15.0KHZ
/2

T_44mm XV 9
PRC_ 8/5/2 PER 2 PRC M
[T

pasr 5 <y (ol - T Pitfall!

$ You can always record flows with
CW Doppler no matter where
You place the cursor.

7
PA122 '

If there is suspicion of a VSD on
CDI you should get a flow
Profile on CW that lines up
With the pathophysiologic
Changes noted on 2D
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Kardiologie-Clips und Bilder/VSD/Katze VSD presentation/LILLY_POBATSCHNOG_20110413165128_1702260.avi
Kardiologie-Clips und Bilder/VSD/Katze VSD presentation/LILLY_POBATSCHNOG_20110413165128_1702370.avi

Therapy?

‘ No hemodynamic problems -> no therapy ‘

‘ Small defects sometimes vanish spontaneously ‘

Large defects with left ventricular volume overload
-> ACEI, Furosemide, Pimobendan

Eisenmenger s Syndrome -> Viagra, Pimobendan,
L-Arginine, Phlebotomy, Heart-Lung-Transplantation

‘ This dog had a PCV of 72%!
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Kardiologie-Clips und Bilder/VSD/muscular VSD presentation/ASTA_BOGNER_20110413174918_1801580.avi

Rule in/out pulmonic stenosis
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Kardiologie-Clips und Bilder/VSD/muscular VSD presentation/ASTA_BOGNER_20110413174918_1847280.avi
Kardiologie-Clips und Bilder/VSD/muscular VSD presentation/ASTA_BOGNER_20110413174918_1846370.avi
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Therapy

« Balloon Valvuloplasty

» VSD closure with an
Amplatzer VSD occuluder
(only muscular)

« Surgery with CPB

3 weeks later the PCV was 42%

e
Bidirectional ASD + PS

» ASD causes L-R shunt because
of higher compliance of the RV

« Right ventricular volume
overload can mimic PS
(pseudostenosis)

» R-L shunt due to PS or PHT
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Kardiologie-Clips und Bilder/ASD + PS/Liebminer presentation/_20110720090917_0911300.avi
Kardiologie-Clips und Bilder/ASD + PS/Liebminer presentation/CANDYSKY_LIEBMINGER_20110726130442_1305530.avi
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ASD - short axis views important

Bubbles...
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Kardiologie-Clips und Bilder/ASD + PS/Liebminer presentation/_20110720090917_0927220_0.avi
Kardiologie-Clips und Bilder/ASD + PS/Liebminer presentation/_20110720090917_0924440.avi
Kardiologie-Clips und Bilder/ASD + PS/Liebminer presentation/_20110720090917_0957150_2.avi

Tricuspid Dysplasia

Note: Tethered septal

Very mild TD leaflet
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Kardiologie-Clips und Bilder/TD/schinko2/KIRA_SCHINKO_20110420103123_1033050_0.avi
Kardiologie-Clips und Bilder/TD/schinko2/KIRA_SCHINKO_20110420103123_1034110.avi
Kardiologie-Clips und Bilder/TD/Schinko/colordopplerapical.avi
Kardiologie-Clips und Bilder/TD/don carlos/_DON_CARLOS_20110719141216_1412310_1.avi
Kardiologie-Clips und Bilder/TD/don carlos/_DON_CARLOS_20110719141216_1417090_0.avi

TD: Ebstein s Anomaly

Therapy

- CHF
= Triple therapy
= Hydrochlorothiazide
= Torasemid

- afib
= Digoxine
= Diltiazem
= HR at home <140/min

Prognosis: most live 3-5 yrs

abdominocentesis
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Kardiologie-Clips und Bilder/TD/rebhahn ebstein/long axis.avi
Kardiologie-Clips und Bilder/TD/rebhahn ebstein/_REBHAHN_20100310084624_0847270.avi
Kardiologie-Clips und Bilder/TD/rebhahn ebstein/shortaxis.avi

Persistent Left Cranial Vena Cava

+ No clinical significance

« With or without other
congenital defects

« Should be ruled out before
cardiac catheterization

Atrial septal defect

Type I Type 11

Courtesy of Dr. Jan-Gerd Kresken, Tierarztliche Klinik am Kaiserberg, Duisburg
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Kardiologie-Clips und Bilder/pers. left cranial vena cava/_KHAYA_20110418101450_1029330.avi
Kardiologie-Clips und Bilder/ASD/ASD groß WEIMARANER 2D.wmv
Kardiologie-Clips und Bilder/ASD/ASD II STOPKA 2d cfm 4K.wmv

Atrial septal defect - Pathophysiology

- Right ventricle more « Therapy
compliant than left ventricle - Small defects -> no therapy
¢ L-R Shunt = Large defects
¢ RV volume overload - Amplatzer ASD-occluder
+ Pulmonary hypertension - Surgery
= R-L Shunt
= Cyanosis

Double outlet right ventricle
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Kardiologie-Clips und Bilder/DORV/DORV.wmv

Incomplete AV-Canal

SHANNON oo 4 RT PSLX

Clip

“
Z A
-

Courtesy of Dr. Alan Kovacevic, Dipl. ECVIM, Tierarztliche Klinik Stommeln

Cor triatriatum sinister

Treatment difficult:
*Surgery
*Therapy of pulmonary congestion ]

Danger of reducing diastolic filling of the LV

Courtesy of Dr. Jan-Gerd Kresken, Tierarztliche Klinik am Kaiserberg, Duisburg
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Kardiologie-Clips und Bilder/Av-Canal/Alan/2D  RtPsLX contrast inj SHANNON.avi
Kardiologie-Clips und Bilder/COr triatriatuim sinister/CTTS_Hund li apikal314330.avi

Peritoneo-Pericardial Hernia

Courtesy of Dr. Jan-Gerd Kresken, Tierarztliche Klinik am Kaiserberg, Duisburg
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Kardiologie-Clips und Bilder/PPH/PPHD_20070418074633_0752320.avi

