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Historique

• 1667 Lower (premier cathéter)


• 1711 Hales (premier cathétérisme cardiaque)


• 1844 Claude Bernard: mesure des pressions et de la 
température intracardiaque



Historique
• 1861 Chauveau et Marey: cathéter à double lumière; 

enregistrements de pressions endocavitaires après 
cathétérisme par VJ chez le cheval


• 1870 Fick: débit cardiaque en fonction des oxymétries


• 1895 Roentgen: rayon X


• 1896 Haschek: première angiographie 



Historique

1929 Werner Forssman: premier cathétérisme cardiaque humain

1936 Cournand et Richard : développement et codification des techniques du
cathétérisme cardiaque droit et gauche; pressions, oxymétries et débit 
(Nobel 1956)

1945 cathétérisme dans les cardiopathies congénitales: CIA puis CIV

1964 Dotter: première angioplastie (Nobel 1978)



Historique
• 1953 Seldinger (technique d’introduction de catheter 

percutané)


• 1958 Sones première coronarographie sélective 
percutanée (accidentelle)


• 1966 Rashkind


• 1968 Schoonmaker: cathéter MPA


• 1970 Swann-Ganz cathéter



Définition
Introduction d’une sonde radio-opaque dans les cavités 
cardiaques et les vaisseaux sous Rayons X permettant


 Mesure des pressions (hémodynamiques)


 Mesure des débits 


 Oxymétries (gaz du sang étagés)


 Angiographies (injection de produits radio-opaques (iode) 
avec étude morphologique et cinétique)



Définition -Buts

• Anatomie


• Fonction


• HTAP


• Evaluation opérabilité des patients 



Salle de cathétérisme

Personnel dédié 
Matériel spécifique 

Rayons X



Cathétérisme cardiaque pédiatrique 
Quelle formation?

• Cathétérisme interventionnel


• Cathétérisme diagnostique


• Connaissance de base



Cathétérisme cardiaque 
Quel environnement?

• Compétence de cardiologie pédiatrique


• Anesthésistes pédiatriques


• Réanimation pédiatrique


• Chirurgie cardiaque pédiatrique 


• Astreintes


• Imagerie



Buts du cours
• Connaître les indications et les contre-indications


• Connaître les imageries complémentaires (Scanner, IRM, 
Scinti)


• Connaître les risques et les complications en fonction des 
actes


• Consentement des familles et des enfants


• Bilan pré et post cathétérisme
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atresia and severe RV hypoplasia can be recognized with
echocardiography, an RV-dependent coronary circulation
cannot. The exclusion of RV dependence of the coronary
circulation is essential before procedures are performed to
decompress the RV and establish RV-to–pulmonary artery
continuity either through a transcatheter or surgical approach.
Catheterization for this indication requires the ability to
perform RV angiography in the hypoplastic RV, aortic
angiography, and in some instances selective coronary
angiography.15,16

Diagnostic catheterization is indicated in the evaluation of
patients for listing for cardiac transplantation in most in-
stances, both in patients with congenital heart defects and in
those with cardiomyopathy. Catheterization is indicated for
endomyocardial biopsy, determination of filling pressures,
and assessment of pulmonary resistance.17 Many patients are
clinically compromised, and catheterization may need to be
delayed or omitted. Catheterization is part of a multimodality
evaluation and should be used in combination with echocar-
diography, MRI, and multislice CT. Likewise, situations may
exist in which prior catheterization data suffice for transplan-
tation listing (eg, the postoperative patient being listed who
had a preoperative catheterization).

Graft vasculopathy in cardiac transplant patients is a
reflection of chronic rejection and occurs eventually in most
patients. Graft vasculopathy is less common in children,
although with time, most will develop some degree of
coronary disease.18 Coronary angiography is performed rou-
tinely in the assessment of heart transplant patients to monitor
for graft vasculopathy. It is well recognized that coronary
angiography is an insensitive method for the detection of
graft vasculopathy; it is usually only positive in the setting of
moderate to severe disease. Intravascular ultrasound, how-
ever, is highly sensitive in detecting vasculopathy even in its
earliest stages.19 Although intravascular ultrasound is estab-
lished as the definitive procedure in adults, its use in children
has been limited. Several reports have demonstrated that
intravascular ultrasound can be performed safely in children
!6 years of age.20,21 The addition of intravascular ultrasound
to surveillance in pediatric heart transplantation programs has
been limited by inexperience and lack of training and, in part,
because of the size of the catheters and sheaths that are
required. Yet intravascular ultrasound should be used increas-
ingly as part of the routine annual or semiannual evaluation of
pediatric heart transplant recipients, especially given the
progressive nature of coronary disease, the potential for
sudden death or need for retransplantation, and increasing
evidence that changing or augmenting immunotherapy may
slow the process of intimal proliferation in the early stages of
graft vasculopathy.

Despite promising new diagnostic methods, such as sur-
veillance that includes biomarkers (brain natriuretic peptide),
catheterization with endomyocardial biopsy is the mainstay
of rejection identification. Endomyocardial biopsy does not
diagnose rejection in all cases of unexplained deterioration in
graft function but remains the “gold standard.” Samples
obtained at catheterization should be studied for both cellular
and antibody-mediated rejection. Criteria for the diagnosis of
both are well developed at this time, including the Interna-

tional Society for Heart and Lung Transplantation revised
criteria for cellular rejection and newly published criteria for
diagnosis of humoral rejection.22,23 Diagnosis of antibody-
mediated rejection by biopsy requires both light microscopic
findings and fluorescent microscopy for recognition of depo-
sition of complement fragments C4D and C3D.

Risks/Complications
Cardiac catheterizations are not without risk to the patient.
The following is a listing of the more common complications.
The reader is referred to one of the cited references for more
information.24–26

● Exposure to ionized radiation (decreasing with newer
equipment)

● Risk of general anesthesia (when used)
● Hypothermia (especially in small infants)
● Aggravation of hypoxia
● Arrhythmias (temporary instability or even permanent, as

in heart block)
● Vascular injury/perforations/tears
● Cardiac perforation
● Cardiac valve injury
● Blood loss that requires transfusion
● Allergic reactions to contrast, drugs, or anesthetics
● Renal insufficiency caused by contrast material
● Diffuse central nervous system injury
● Stroke
● Death

Recommendations for Diagnostic Catheterization

Class I
1. It is recommended that hemodynamic and anatomic

data be obtained (via angiography when necessary)
at the time of a planned interventional cardiac
catheterization (Level of Evidence: A).

2. It is recommended that cardiac catheterization be
used to assess pulmonary resistance and reversibility
of pulmonary hypertension in patients with CHD
or primary pulmonary hypertension when accu-
rate assessment of pulmonary resistance is needed
to make surgical and medical decisions (Level of
Evidence: B).

3. Cardiac catheterization is indicated in patients with
complex pulmonary atresia for the detailed charac-
terization of lung segmental pulmonary vascular
supply, especially when noninvasive imaging meth-
ods incompletely define pulmonary artery anatomy
(Level of Evidence: B).

4. Cardiac catheterization is indicated in determina-
tion of coronary circulation in pulmonary atresia
with intact septum (Level of Evidence: B).

5. Cardiac catheterization is indicated in patients being
assessed for cardiac transplantation unless the pa-
tient’s risk for catheterization outweighs the poten-
tial benefit (Level of Evidence: C).

6. Cardiac catheterization is recommended for surveil-
lance of graft vasculopathy after cardiac transplan-
tation (Level of Evidence: B).
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Class IIa
1. It is reasonable to perform a cardiac catheterization

to determine pulmonary pressure/resistance and
transpulmonary gradient in palliated single-
ventricle patients before a staged Fontan procedure
(Level of Evidence: B).

2. Cardiac catheterization is reasonable in any CHD
patient in whom complete diagnosis cannot be ob-
tained by noninvasive testing or in whom such testing
yields incomplete information (Level of Evidence: C).

3. Cardiac catheterization is reasonable for the assess-
ment of cardiomyopathy or myocarditis (Level of
Evidence: B).

4. Cardiac catheterization is reasonable for the assess-
ment of coronary circulation in some cases of Kawa-
saki disease in which coronary involvement is sus-
pected or requires further delineation or in the
assessment of suspected congenital coronary artery
anomalies (Level of Evidence: B).

5. Cardiac catheterization is reasonable to perform for
the assessment of anatomy and hemodynamics in
postoperative cardiac patients when the early post-
operative course is unexpectedly complicated and
noninvasive imaging techniques (eg, MRA, CT an-
giography) fail to yield a clear explanation (Level of
Evidence: C).

3. Opening of Atrial Communications
3.1. Transseptal Techniques
An atrial transseptal approach is indicated whenever access to
the left side of the heart, and in particular the left atrium, is
desired and a preexisting communication between the right
and left heart is not present or, when present, cannot be
crossed readily from the right side of the heart. An atrial
transseptal puncture/perforation from the right atrium into the
left atrium provides dependable, direct access to the left
atrium in the presence of a previously intact atrial septum.
With the use of an atrial transseptal approach in the investi-
gation of the entire left side of the heart, the potential for
further compromise of an artery from a retrograde study is
reduced or even eliminated, because most of the “left heart”
information can be obtained by way of the transseptal
procedure while arterial pressure is monitored simultaneously
through a small-caliber, indwelling arterial line.27 In the event
a retrograde study is necessary for specific aortic root or
arterial information, collection of data from the left side of the
heart by the transseptal approach may allow the retrograde
study to be performed with a smaller-diameter catheter and
requires a much shorter arterial cannulation time. For assess-
ment of mitral valve disease, the transseptal approach may be
used. Although the widespread use of pulmonary capillary
wedge pressure with simultaneous left ventricular end-diastolic
pressure monitoring usually proves sufficient for the assessment
of mitral valve disease, atrial pressures obtained by the trans-
septal approach are generally of higher fidelity and therefore
provide optimal waveforms. The final decision about this ap-
proach rests with the experienced interventionalist.

After the performance of complex congenital heart surgical
repairs, such as a Mustard or Senning venous switch proce-
dure for transposition of the great arteries or the lateral tunnel
Fontan procedure for single ventricle, the most reasonable

access to critical locations in the pulmonary venous circula-
tion of these patients is by a transseptal puncture through the
baffle.28 Biplane fluoroscopy is essential for the safe, depend-
able performance of a transseptal atrial puncture/perforation,
particularly in small patients. Biplane fluoroscopy allows a
constant 3-dimensional mental reconstruction of the intracar-
diac structures that provides depth, as well as a simultaneous
side-to-side relationship within the heart during the puncture/
perforation. The use of single-plane fluoroscopy, even with a
rotating C-arm, is considered only under extenuating circum-
stances, only for operators who have a thorough knowledge
of the atrial septum and its variations, and only for those who
are experienced and skilled in the transseptal technique. A
variety of adjunct procedures, including various types of
simultaneous echocardiograms, special angled views in a
single plane, and the use of marker catheters in the aorta, have
been proposed as substitutes for the use of biplane fluoros-
copy, but none of these provide an equal substitute. A
single-plane system should not even be considered in a very
small patient or, conversely, in larger patients in the presence
of either a very large or a very small left atrium, a large
dilated aortic root, no inferior vena cava access to the atrial
septum, or in the presence of any abnormal cardiac chamber
or great vessel positional abnormalities, all of which add to
the hazards of a transseptal technique.29

The most common puncture/perforation of the atrial sep-
tum is performed with the Brockenbrough transseptal nee-
dle.30 These are used in conjunction with the Mullins long
transseptal sheath/dilator sets (Medtronic or Cook Medical).31

The tips of the dilators of the original system have a very tight
fit and, in turn, a better, smoother taper over the fine distal
tips of the Brockenbrough needles. The long, thin-walled
sheath, in turn, fits very tightly over the dilator. The very tight
tolerances of these junctions allow the sheath/dilator combi-
nations to pass over the needle and through the septum with
minimal force after needle puncture of the septum. Modern
radiographic imaging allows precise, clear visualization of
the needle and the sheath/dilator set and clearly shows the
relationships of the sheath, dilator, and needle to each other
and to surrounding structures during the entire procedure. The
long sheath of the available systems remains as access to the
left side of the heart for any type of catheters or devices
desired, such as blade septostomy catheters, dilation balloons,
or stents. The long sheath adds to the versatility and depend-
ability of the transseptal procedure.31

Radiofrequency transseptal perforation is a technique that
was developed relatively recently.32 Radiofrequency energy
is used to perforate the atrial septum; this technique is
particularly useful in very small patients with small left atria
(such as the newborn with a hypoplastic left heart) or when
there is no direct femoral approach or ability for a needle to
impinge on or be pushed forcefully through the atrial septum.
The use of radiofrequency energy for the perforation allows
the perforating wire to be positioned against the septum by
use of a preformed guiding catheter, which can be curved
acutely (as much as 90°) to conform to a circuitous approach
to the septum. This adjunct for perforation of the septum is
especially useful when the approach to the atrial transseptal
procedure is from the jugular vein and there is no enlargement
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Connaître les risques
atresia and severe RV hypoplasia can be recognized with
echocardiography, an RV-dependent coronary circulation
cannot. The exclusion of RV dependence of the coronary
circulation is essential before procedures are performed to
decompress the RV and establish RV-to–pulmonary artery
continuity either through a transcatheter or surgical approach.
Catheterization for this indication requires the ability to
perform RV angiography in the hypoplastic RV, aortic
angiography, and in some instances selective coronary
angiography.15,16

Diagnostic catheterization is indicated in the evaluation of
patients for listing for cardiac transplantation in most in-
stances, both in patients with congenital heart defects and in
those with cardiomyopathy. Catheterization is indicated for
endomyocardial biopsy, determination of filling pressures,
and assessment of pulmonary resistance.17 Many patients are
clinically compromised, and catheterization may need to be
delayed or omitted. Catheterization is part of a multimodality
evaluation and should be used in combination with echocar-
diography, MRI, and multislice CT. Likewise, situations may
exist in which prior catheterization data suffice for transplan-
tation listing (eg, the postoperative patient being listed who
had a preoperative catheterization).

Graft vasculopathy in cardiac transplant patients is a
reflection of chronic rejection and occurs eventually in most
patients. Graft vasculopathy is less common in children,
although with time, most will develop some degree of
coronary disease.18 Coronary angiography is performed rou-
tinely in the assessment of heart transplant patients to monitor
for graft vasculopathy. It is well recognized that coronary
angiography is an insensitive method for the detection of
graft vasculopathy; it is usually only positive in the setting of
moderate to severe disease. Intravascular ultrasound, how-
ever, is highly sensitive in detecting vasculopathy even in its
earliest stages.19 Although intravascular ultrasound is estab-
lished as the definitive procedure in adults, its use in children
has been limited. Several reports have demonstrated that
intravascular ultrasound can be performed safely in children
!6 years of age.20,21 The addition of intravascular ultrasound
to surveillance in pediatric heart transplantation programs has
been limited by inexperience and lack of training and, in part,
because of the size of the catheters and sheaths that are
required. Yet intravascular ultrasound should be used increas-
ingly as part of the routine annual or semiannual evaluation of
pediatric heart transplant recipients, especially given the
progressive nature of coronary disease, the potential for
sudden death or need for retransplantation, and increasing
evidence that changing or augmenting immunotherapy may
slow the process of intimal proliferation in the early stages of
graft vasculopathy.

Despite promising new diagnostic methods, such as sur-
veillance that includes biomarkers (brain natriuretic peptide),
catheterization with endomyocardial biopsy is the mainstay
of rejection identification. Endomyocardial biopsy does not
diagnose rejection in all cases of unexplained deterioration in
graft function but remains the “gold standard.” Samples
obtained at catheterization should be studied for both cellular
and antibody-mediated rejection. Criteria for the diagnosis of
both are well developed at this time, including the Interna-

tional Society for Heart and Lung Transplantation revised
criteria for cellular rejection and newly published criteria for
diagnosis of humoral rejection.22,23 Diagnosis of antibody-
mediated rejection by biopsy requires both light microscopic
findings and fluorescent microscopy for recognition of depo-
sition of complement fragments C4D and C3D.

Risks/Complications
Cardiac catheterizations are not without risk to the patient.
The following is a listing of the more common complications.
The reader is referred to one of the cited references for more
information.24–26

● Exposure to ionized radiation (decreasing with newer
equipment)

● Risk of general anesthesia (when used)
● Hypothermia (especially in small infants)
● Aggravation of hypoxia
● Arrhythmias (temporary instability or even permanent, as

in heart block)
● Vascular injury/perforations/tears
● Cardiac perforation
● Cardiac valve injury
● Blood loss that requires transfusion
● Allergic reactions to contrast, drugs, or anesthetics
● Renal insufficiency caused by contrast material
● Diffuse central nervous system injury
● Stroke
● Death

Recommendations for Diagnostic Catheterization

Class I
1. It is recommended that hemodynamic and anatomic

data be obtained (via angiography when necessary)
at the time of a planned interventional cardiac
catheterization (Level of Evidence: A).

2. It is recommended that cardiac catheterization be
used to assess pulmonary resistance and reversibility
of pulmonary hypertension in patients with CHD
or primary pulmonary hypertension when accu-
rate assessment of pulmonary resistance is needed
to make surgical and medical decisions (Level of
Evidence: B).

3. Cardiac catheterization is indicated in patients with
complex pulmonary atresia for the detailed charac-
terization of lung segmental pulmonary vascular
supply, especially when noninvasive imaging meth-
ods incompletely define pulmonary artery anatomy
(Level of Evidence: B).

4. Cardiac catheterization is indicated in determina-
tion of coronary circulation in pulmonary atresia
with intact septum (Level of Evidence: B).

5. Cardiac catheterization is indicated in patients being
assessed for cardiac transplantation unless the pa-
tient’s risk for catheterization outweighs the poten-
tial benefit (Level of Evidence: C).

6. Cardiac catheterization is recommended for surveil-
lance of graft vasculopathy after cardiac transplan-
tation (Level of Evidence: B).
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Quelle voie d’abord utiliser?
Dépend de  

• Age du patient


• Question posée, type de geste


• Cardiopathie


• Perméabilité des accès vasculaire


Permet de répondre à la question 

• rapidement


• correctement 


• avec le moins de risque possible



Voies d’abord



Voie d’accès: l’abord 
fémoral

Technique de ponction 

• Installation du patient


• Désinfection large


• Anesthésie locale


• Purge de l’introducteur


• Repérer le pouls fémoral


• Ponction 1 cm sous l’arcade crurale


• Injection d’héparine après la ponction



Introducteurs
Diamètre de l’introducteur :

Règle: Utiliser 
le diamètre le plus petit possible,
Pour obtenir l’information désirée
L’âge du patient : NN < 5 Fr si possible,

Voie d’abord : Art/Veine

Type d’examen:
Pression
Angiographie 
Dilatation
Rashkind



Le matériel: les sondes

• Type de sonde:

– Coronaire droite à 

bout distal [P],

– Sondes à bout latéral 

(Coronaire droite/ 

NIH) [P+Ang],

– À ballonnet à bout 

distal [P],

– À ballonnet à bout 

proximal [P+Ang],

– Multi-Track [P+Ang],

– Pig-Tail [Ang VG/Ao],

– Coronaire Gauche….



Guides

 
Type de guide: 

Longueur 
Diamètre  
Extrémité  
Rigidité  

Hydrophilie  
 

Les plus utilisés en pédiatrie: 
Guides d’échange                                                   
Guides Amplatzer 
Guides coronaires 

Guides Térumo



Trajet

VCS

VCI

OD

AP

Aorte

VG

OG



Quel trajet? Quels accès

En général: Veine et ou artère fémorale droite
(mettre dans le CR si accès thrombosé)
Jugulaire: seulement dans les KT pré DCPT
Trajets: variables 
en fonction de  
Cardiopathies
Procédure: p. ex. PCA



Hémodynamique



La pression
Manomètre externe


Utilisé en pratique


Transmission de la pression par une colonne de liquide


Micromanomètre interne


Coûteux, utilisé en recherche


Pression en bout de sonde




Hémodynamique

Courbe	simultanée
AP
VD
OD



La pression

0 de référence: pression atmosphérique à l’OD près de la 
valve tricuspide, ligne axillaire moyenne


Pression protodiastolique ventriculaire = O de référence
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Figure 4- Schéma du cycle cardiaque.



La pression

3 morphologies


• Pression atriale


• Pression ventriculaire


• Pression artérielle



Pression atriale POD
Moyenne 2 mmHg


a contraction auriculaire


c ouvertures des VAV


x dépression due au 


    déplacement de l’anneau AV


v remplissage systolique de l’OD par retour veineux


y dépression due à la vidange de l’oreillette dans le ventricule après 
ouverture de la valve AV



Pression atriale

POD: A 2-8 V 2-7,5 moyenne 1-5 mmHg

POG: A 3-12 V 5-13 moyenne 2-10 mmHg
          mesurée ou estimée



Pression ventriculaire

Gauche
Systole
Télédiastole (=POG)
Pas de moyenne



Pression aortique

• Systolique


• Diastolique 


• Moyenne



Pression pulmonaire

Systole 15-30 mmHg
Diastole 2-12 mmHg
Moyenne 7-18 mmHg



Pression artérielle pulmonaire 
bloquée (Pcap, Wedge, PAPO)





Principe de Fick
Le débit à travers un organe peut être calculé si on connait:


• une substance sécrétée ou absorbée par cet organe


• la concentration de cette substance peut être mesurée à 
l’entrée ou à la sortie de l’organe


• la quantité de substance consommée ou sécrétée peut être 
mesurée par unité de temps


VO2 = Q x DAV de contenu en O2


VO2 = Q x (A-V) O2



VO2

• Mesure directe


• Abaques



• Débit Q

– Q = VO2/CaO2-CVO2

• VO2: consommation d’O2 par unités de temps

• CAO2: contenu en O2 du sang artériel 

(ml/100ml de sang)

CaO2=SaO2xHbx1,34+0,0031xPaO2

• CVO2: contenu en O2 du sang veineux mêlé

CvO2=SvO2xHbx1,34+0,0031xPvO2



Valeurs	normales
• Consommation d’O2 d’un adulte:
– 150ml/mn/m2
• Consommation d’O2 d’un enfant:
– 10ml/Kg/mn
• 1gr d’Hb peut fixer 13,6ml d’O2
• Le pourcentage de saturation de l’Hb est fonction 
de la pression partielle en O2
• Pression partielle en O2 pour laquelle 50% des sites 
sont fixés: P50 = 27 à 30mmHg, varie selon l’acidose



Résistances vasculaires pulmonaires 
quand il y a un shunt

Rapport de débit entre le débit pulmonaire et le 
débit systémique
QP/QS: Sat Ao-Sat VCS/Sat VP-SatAP
Rapport de résistance

Réactivité pulmonaire O2, O2/NO, prostacyclines



Quantification	d’un	shunt:	QP/	QS

– Calcul	QP/QS	=	Ao -	Vc ⁄	Vp – Ap
• – QP	=	VO2	/	CvPO2	– Ca	PO2
• – QS	=	VO2	/	CaO2	– CvO2

QP	/	QS	=	Ao – Vc /	Vp -	Ap



Shunt	Gauche-droit:

– Ao – VC	=	30
– Vp =	100

Il	manque	Ap



Shunt	Mélangé:

– SaO2	AP	=	SaO2	AO
– Ao – VC	/	Vp – Ap
– 30	/	100	-	Ao



Shunt	droit	– gauche:

– SaO2	Ap =	SaO2	VC



Quel diagnostic?
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Fig 12- Enregistrement simultané de la pression aortique (PAo) et de la pression ventriculaire gauche
(PVG). Localiser l’ouverture (OS) et la fermeture (FS) des sigmoïdes aortiques. Désigner par une flèche
(⇔) le temps d’éjection systolique et ombrer le gradient de pression. Quel est votre diagnostic et pourquoi
? Sachant que : Q = 5.8 l/mn, FC = 64 mn, ES = 0, 48 s, G  = 100 mmHg, calculer la surface valvulaire
aortique.



Quel diagnostic?
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VG Aorte sus-sigmoïdienne
Aorte thoracique 
descendante
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La pression dans l'aorte thoracique descendante est enregistrée en permanence. Le
cathéter placé dans le VG est retiré progressivement dans l'aorte sus-sigmoïdienne. Il
existe un gradient de pression entre l'aorte ascendante et l'aorte descendante. Quelle
est sa signification diagnostique et quelle est sa valeur ?



Quel diagnostic?
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VG

CP

0

20

40

60

80

mm Hg

Enregistrement simultané de la pression ventriculaire gauche (VG) et capillaire
pulmonaire (CP). Déterminer la valeur de la PCP et de la pression télédiastolique VG.
Quelle conclusion diagnostique peut-on en tirer ?
L'échocardiographie de ce patient a montré que la valve mitrale était normale : quel
diagnostic doit-on évoquer ?



Angiographies



Angiographies
• Bien choisir l’incidence,

• Bien choisir la sonde,

• Volume de contraste

• Durée de l ’injection,

• Durée de l ’angiographie



Angiographie

• Irradiation: 


le minimum nécéssaire


optimiser l’incidence et les réglages


• Produit de contraste:


PDC non ionique; faible osmolarité, toxicité rénale très rare 
chez l’enfant même à dose élevée (6 cc/kg)



AngiographiesAngiographies

• Manuelle	ou	à	la	pompe,
• Sélective	ou	globale,
• Incidences:
– AP:	
– APD:
– VG:	
– VD:	
– TVI



Incidences
• OAD: CIV, chambre de chasse du VD, VG et valve aortique, 

PCA


• OAG: APG, Coarctation


• OAG cranial 4 cavités: APG proximale, bifurcation pulmonaire


• Cranial: bifurcation pulmonaire


• Caudal: AP


• Latéral: VD, valve pulmonaire, CoA, PCA, tronc AP, VP, 
branches pulmonaires distilles



Angiographies

• Aortographie
De	profil



Angiographies

• Artères	pulmonaires
- 4	cavités
- Taille	des	artères	pulm
- Lit	capillaire



Exemple d’anatomie complexe

Veine cave supérieure gauche au sinus coronaire et veine cave supérieure droite

Retour azygos



Exemple d’anatomie complexe suite

Opacification  de l’artère pulmonaire par une sonde qui explore l’artère puis l’aorte puis le 
ventricule unique puis l’AP.



Angiographie en complément de l’hémodynamique:  
hypertension pulmonaire systolique avec diastolique normale



Exploration de cyanose: Fistules artério-veineuses pulmonaires multiples



Bilan coronaire

Fistule coronaire de la coronaire gauche au ventricule droit



Bilan coronaire après maladie de Kawasaki



Exemple d’imagerie préopératoire

Ventricule unique, dérivation cavo-pulmonaire partielle

Bilan pré dérivation cavo-pulmonaire totale



Bilan coronaire préopératoire

Transposition des gros vaisseaux opérée, mort subite rattrapée

Occlusion coronaire gauche (naissant de la droite) avec reprise



Bilan préopératoire

Injection dans l’aorte à l’entrée du shunt de Blalock avec opacification des artères 
pulmonaires



Complications du cathétérisme

• De la sédation ou de l’anesthésie:
– Fonction des médicaments utilisés,

– Interprétation des données: difficile si instabilité+++

• De la ponction:

– Fonction du vaisseau ponctionné

• Du KT
– per-procédure:

• Perforation d’une cavité cardiaque ou d’un vaisseau,

• Dissection d’un vaisseau,

• Myographie,

• Trouble du rythme: TSV, TV….

– post-procédure: 

• Hématome,

• AVC (thrombus, air)

• malaise de Fallot,

• Insuffisance rénale



Exemple d’hémodynamique





Exemple d’hémodynamique





Exemple d’hémodynamique





Conclusions 
Cathétérisme diagnostique

• Connaître l’hémodynamique normale et des différentes 
cardiopathies 


• Examen important en cardiologie congénitale


• Aide au diagnostic, bilan préopératoire


• Connaître les risques pour les éviter ou en diminuer la 
fréquence


