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Multi-TrackTM System (developed in cooperation with Dr. Philipp Bonhoeffer 
and Jêan-Francois Piêchaud, Hôpital Necker, Paris, France) 

Angiographic Catheter 

 Diagnostic as well as interventional cardiac catheterization in children with 
congenital heart disease is frequently complex.  The difficulties often arise 
due to the insufficient availability of catheters perfectly adapted to the anato-
my of the specific cardiac malformations. Procedures are frequently time 
consuming and in some cases the desired result is not entirely obtained. 

 
 Many problems can now be resolved with the new Multi-TrackTM Angio cathe-
ter, which allows pressure measurements and angiographies in spite of the 
presence of a guidewire positioned for other purposes.  The catheter is con-
nected by the distal guidewire lumen to a previously positioned wire.  It is then 
advanced leading the shaft, which is independent from the wire, to the desired 
site. 
 
 The Multi-TrackTM Angio catheter is a single lumen side-hole catheter with a 
short extension distal to the sideholes designed for the guidewire (see above).  
Five sizes are a available (2.5F, 3F, 4F, 5F, 6F).  As they have to be intro-
duced on the side of the wire, the introducer must be adequate (see table). 

HANDLING OF THE CATHETER 
 Considering that the manipulation of the catheter and the guidewire can be 
independent, this system allows the physician to perform pressure measure-
ments and angiopraphies in complex cardiac catheterization when the use of 
conventional catheters is hazardous.  Frequently, the catheter is simply 
pushed and pulled along the guidewire.  In case of difficult routes, catheteriza-
tion with the Multi-TrackTM Angio can be achieved either by stiffening the shaft 
with a guidewire introduced into the angiographic lumen or by looping the 
catheter even if the guidewire takes a direct route. 
 
 The tracking ability can be further enhanced by independent manipulations of 
the guidewire and the catheter.  Furthermore, in unusual sites, the catheter 
can be disconnected at the distal end of the guidewire by simply pushing the 
catheter off the end of the guidewire, and then can be retrieved.  Finally, multi-
ple catheter approaches on the same wire can be performed.  For example in 
balloon dilatations, it is possible to leave the Multi-Track Angio catheter on the 
wire distal to a stenotic site and then to advance a balloon on the free proxi-
mal section of the guide-
wire. 
 
Precise and stable posi-
tioning of the catheter on 
the wire allows pressure 
measurement and angi-
ography at any desired 
location.  Moreover, 
simultaneous pressure 
gradients can be meas-
ured using multi-catheter 
approaches though a 

tm 

Example 1:      Angiography of the right ventricle in a patient with Ebstein 
anomaly, severely diminu-
tive right ventricle and mas-
sive tricuspid regurgitation 
could be accomplished.  In 
this case the connection of 
the  Multi-TrackTM Angio 
catheter to the guidewire 
avoided the displacement 
during the injection of the 
contrast medium in a case 
where a classic angiograph-
ic catheter would be literally 
thrown out of position. 

Example 2:  Simultaneous pressure gradients can be obtained by multiple 
catheter approaches over the same guidewire.  Many indications for such 
approaches might be identified in congenital and adult heart diseases, 
namely, simultaneous pres-
sure gradients in tricuspid 
or mitral valve stenosis, in 
the venous system (caval 
obstructions after atrial 
switch for transposition of 
the great arteries or in Fon-
tan type operations), and 
diastolic gradients through 
atrial septal defects. 

single vessel. It is possible to achieve angiograms and pressure tracings of very 
high quality in difficult to reach areas. 

Example 3 (interventional catheterization):  Vascular dilatations are frequently risky 
and technically demanding.  The  Multi-TrackTM Angio catheter improves pressure 
tracings and angiographic controls before and after dilatation.  The Multi-TrackTM 
system allows the physician to keep the guidewire in position thus avoiding the 
inherent risk of vascular injury when passing the wire through a previously dilated 
segment.  
 
The Multi-TrackTM Angio catheter is a new versatile tool which simplifies otherwise 
complex angiographies in interventional and diagnostic catheterizations.  In particu-
lar, the ability to work on the side of 
the guidewire increases the quality of 
imaging, helps in the decision mak-
ing during complex procedures and 
simplifies some well established 
techniques.  

  



 INTRODUCER SIZE GUIDEWIRE SIZE CATHETER COMBINATIONS 

5 f 0.021” (1) 3F MULTI-TRACK 
+ 

(1) 2.5F MULTI-TRACK 
OR 

(2) 2.5F MULTI-TRACK 

6 f 0.025” (1) 4F MULTI-TRACK 
OR 

(2) 3F MULTI-TRACK 

7 f 0.025” (2) 3F MULTI-TRACK 
+ 

(1) 4F OVER THE WIRE CATHETER 
OR 

(3) 3F MULTI-TRACK 
OR 

(1) 5F MULTI-TRACK 

8 f 0.025” (1) 3F MULTI-TRACK 
+ 

(1) 4F MULTI-TRACK 
+ 

(1) 3F OVER THE WIRE CATHETER 
OR 

(2) 3F MULTI-TRACK 
+ 

(1) 3F OVER THE WIRE CATHETER 

8 f 0.035” (2) 4F MULTI-TRACK 

9 f 0.035” (2) 4F MULTI-TRACK 
+ 

(1) 4F OVER THE WIRE CATHETER 

10 f 0.035” (2) 5F MULTI-TRACK 
+ 

(1) 4F MULTI-TRACK CATHETERS 
OR 

(3) 4F MULTI-TRACK 
+ 

(1) 5F OVER THE WIRE CATHETER 

MULTI-TRACK           Introducer Study 10/17/95 
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GUIDELINES FOR TECHNICAL SKILL DEVELOPMENT 
 
The MULTI-TRACKTM System introduces a new concept of catherization using cathe-
ters which are directed by a previously positioned guidewire. The MT catheters are 
connected to the wire only by their distal extension. 
 
The use of this system can give various advantages in very different situations. For 
example, already well established techniques of interventional cardiology like the 
dilatation of pulmonary stenosis can be simplified or the quality of complex angi-
ography can be enhanced. Furthermore multiple catheter approaches through a single 
vascular access can be obtained. 
 
Before the use of a MULTI-TRACKTM Angiographic catheter a guidewire is always 
placed in the desired position. The guidewire position can be obtained with any well 
adapted end-hole catheter, for example a Judkins right coronary catheter. After re-
moving the end-hole catheter and leaving the guidewire in place the MT catheter is 
connected to the wire. 
 
The independent manipulation of the catheter and the guidewire introduces a new 
technique of catherization. Catheter advancement as well as retrieval should be ob-
tained without losing the position of the guidewire. The correct manipulation of the MT 
catheter however requires manipulation of both the catheter as well as the wire. Ma-
nipulations are sometimes made simultaneously in opposite directions and the tech-
niques of catheter advancement are different from techniques of catheter retrieval. 
Indications for the use of the MT catheter are the need for stable catheter positioning 
during injection of contrast medium, simplification of interventional techniques, pre-
cisely controlled pullback (or push-up), pressure tracings, and the need for high quality 
angiograms in situations where the guidewire must not be removed. Further multi-
catheter approaches are useful for the measurement of simultaneous pressure record-
ings and other refined hemodynamic studies. 

The choice of the introducer size  
• Keep in mind that the guidewire and the catheter are running next to each other 

at the level of the introducer.  
 
• MT catheters can be used without an introducer 
 
Techniques for advancement of the catheter 
 
After the MT catheter is connected to the wire in many instances the simple pushing of 
the catheter will allow advancement along the wire. The best advancement is obtained 
when the shaft of the catheter close to the tip runs parallel to the wire. Advancement 
can be difficult in tortuous vessels or through severely stenotic sites. If simple ad-
vancement is not obtained do either of the following: 

 
-stiffen the catheter shaft with a guide-
wire. The tip of the guidewire can be 
pre-formed giving a shape which  will 
be most adapted to the specific anato-
my (if you use a long wire the end of 
the wire outside the patient can be used 
for this purpose)                               
FIGURE 1   . 

Examples: 
 
* You plan to perform a dilatation of the pulmonary valve and use a balloon 
which runs over a 0.035” guidewire. Use a 7 French introducer and a 5F MT 
catheter. If you want to use a smaller introducer use a 0.032” wire with a 6F 
introducer or a 0.025” wire with a 5F introducer and a 4F MT catheter. 

-loop the MT catheter in the right atrium to obtain more pushing force  while 
leaving the wire passing on a direct route.      

   
FIGURE 2 
-push the MT catheter against the re-
sistance and turn to allow the catheter to 
advance.             
   
-push the catheter against the resistance 
and  slightly pull on the wire, then ad-
vance wire and MT catheter together. 

Techniques for retrieval of the catheter 

RETRIEVAL CAN LEAD 
TO DISPLACEMENT OF 

THE GUIDEWIRE! 

Figure 3 Figure 4 

In most instances the retrieval of the catheter can be 
achieved by pulling on it without moving the wire. Retrieval 
should always be made under fluoroscopic guidance for 
adequate control of  guidewire position. 
 
- While retrieving the MT catheter the guidewire needs to be parallel to the cath-
eter at all times (FIGURE 3 AND 4) This might require slight traction on the wire. 
After passing the curve with the MT catheter, the guidewire can be slightly 
pushed back into the original position. 

 
- In the unlikely event of difficulty to 
retrieve the catheter with  out losing the 
wire position, the catheter can be 
pushed off the  end of the wire and then 
retrieved independently from the wire.  
FIGURE 5 
 
 
 

Before using the MULTI-TRACKTM catheter in situations where the maintenance of guide-
wire position is crucial, for instance the placement of stents in the pulmonary branches, the 
operator should be familiar with the catheter, guidewire interactions. 

 

        
*If you choose to make multi-catheter approaches use a 6F introducer 
with 2, 3F MT catheters (see  documentation for more possible combina-
tions). 



Examples for the use of the MT catheter 
Example 1                                                    
Simplifying the dilatation of pulmonary stenosis:  
 
⇒ start the procedure by positioning a guidewire  in the left pulmonary branch                                                          
⇒ after removing the end-hole catheter connect the MT catheter to the wire                                                                         
⇒ advance the catheter into the pulmonary artery  and measure by pull back 

or push-up the gradient between right ventricle and pulmonary artery                                                                                  
⇒ at the site where the gradient is identified make a contrast injection for the 

measurement of the pulmonary annulus 
⇒ remove the MT catheter- advance the balloon - dilate                         
⇒ remove balloon                                                                                           
⇒ repeat measurements of the gradient with MT  catheter over the wire                                                                                                         
⇒ remove catheter and guidewire: end of procedure                               
  
After one single passage through the stenotic orifice the guidewire was posi-
tioned. The guidewire served as a rail for all further measurements and manipu-
lations. 

Example 2 
Angiography and identification of pressure gradients in unstable posi-
tions for conventional angiographic catheters: 
 
Unstable catheter positions are frequent in pediatric cardiology,  
such as cases of  pulmonary  branch stenosis withpulmonary regurgitation or 
in diminutive right ventricles with tricuspid regurge. Further, multiple obstruc-
tions, as in the case of valvular and subvalvular stenosis can be difficult to 
identify by angiography or pressure measurements. 
 
Stable catheter position can be obtained by positioning a guidewire in a distal 
cardiac chamber through the region of interest and then advancing an MT 
catheter along the wire.  
The MT catheter is securely connected to the guidewire and can therefore be 
stopped exactly at the desired site for contrast injection or for the precise 
localization of pressure gradients 
anywhere along the wire. 

Further examples of angiography in complex interventions and angiographies are shown. 
Particular attention has to be paid to catheter advancement and retrieval in conditions where guidewire position is crucial. 

Multi-catheter approaches 
 
Multi-catheter approaches usually require access to more than one vessel. With 
MT catheters it is possible to introduce various catheters through the same ves-
sel over one wire and to position them in different sites either along the wire or 
by disconnecting them from the wire in positions which are independent from the 
wire. Multi-catheter approaches are useful for simultaneous measurements of 
pressure or for simultaneous blood sampling. Their indication is particularly given 
for the measurement of diastolic pressure gradients through stenotic atrioventric-
ular valves or for gradients through venous stenosis. Further indications are 
found in physiological and pharmacological tests. 

Two techniques have been employed: 
 
- The guidewire is first positioned and 2 MT catheters are advanced, one after 
the other on the wire. The catheters are kept in the desired positions along the 
wire (icon).  
 
 
 
 
- The guidewire is first positioned and an MT catheter is advanced over the wire 
and then kicked off the end of the wire. The wire is then positioned elsewhere  
and another MT catheter is advanced on the newly positioned wire. (icon) 

Examples of Multi-catheter approaches: 
 
- measurement of the trans-mitral gradient. 
After trans-septal catherization a guidewire is 
positioned in the left ventricle. The first MT 
catheter is advanced into the left ventricle, 
the second into the left atrium. Simultaneous 
pressure readings can be obtained  for the 
determination of the diastolic trans-mitral 
gradient. (FIGURE 6) 

Examples of Multi-catheter approaches 
 
- for the determination of pulmonary resistance, the simultaneous reading of 
pulmonary and aortic pressures is useful. An MT catheter can be positioned in 
the pulmonary artery and then pushed off the wire. The wire can then be 
positioned in the aorta (figure 7) and there 
an MT catheter can be pushed off. The end-
hole catheter used for the manipulation of 
the guidewire can then be used in order to 
obtain blood samples and pressures and 
atrial and venous level. This more complex 
multi-catheter approach is an example for 
setups in which pharmacological testing is 
planned.  Any variation of catheter positions 
and combinations can be imagined.  
(FIGURE 7) 

Figure 6 



T he MULTI-TRACKTM Angiographic catheter  
utilizes a unique concept of guidewire  

location to increase flow rate and maneuverability of 
the catheters. Designed from radiopaque  
materials, the catheters are easily placed and can be 
used in conjunction with different types of  
interventional catheters. 
 
The MULTI-TRACKTM angiographic catheter’s  
innovative offset distal tip passes over-the-wire, 
leaving the catheter shaft free for infusion of  
contrast media or for obtaing pressure  
measurements. This allows the guidewire to remain 
in position throughout the procedure. 
 
The MULTI-TRACKTM Angiographic catheter system 
allows for high quality angiography and pressure 
recordings during diagnostic and interventional  
cardiac catheterization. The advantage of the  
system is that both angiography and pressure  
recording can be performed repeatedly from stable 
catheter positions using a previously placed 
guidewire. This reduces the need for guidewire  
manipulations or catheter exchanges and decreases 
procedure time and the risk of complications. 

Catalog 
No. 

Shaft Size 
(Fr) 

Guide 
Wire Size 

(In) 

Length 
(cm) 

Introducer 
Size 
(Fr) 

Flow Rate 
(mL/sec) 

Max. Injection 
Pressure 

(psi) 

MMTA06100 6.0 0.035 100 8 25 1000 

MMTA0580 5.0 0.035 80 7 22 1000 

MMTA05100 5.0 0.035 100 7 20 1000 

MMTA0480 4.0 0.035 80 6 13 1000 

MMTA04100 4.0 0.035 100 6 11 1000 

MMTA0360 3.0 0.025 60 5 6.5 1000 

MMTA0380 3.0 0.025 80 5 5.5 1000 

MMTA03100 3.0 0.025 100 5 4 1000 

MMTA2560 2.5 0.021 60 4 3.5 1000 

MMTA2580 2.5 0.021 80 4 2.7 1000 

Angiographic Catheter 

TM 

Developed in cooperation with Dr. Philipp Bonhoeffer and Jêan-Francois Piêchaud 
Hôpital Necker, Paris, France. 

Feature: Distal tip offset from catheter’s central    
lumen 

Benefit: 
♦   Perform angiography without  

         removing guidewire 
 

♦ Precisely control pull-back or  
push-up pressure tracing 
 

♦ Place multiple catheters on the 
guidewire 
 

♦ Obtain simultaneous pressure  
gradient measurements 

Feature: Imaging band imbedded in distal tip 
Benefit: Visualize catheter placement 
 
Feature: Tip does not have a preformed curve shape 
Benefit: Reduces catheter inventory 

There are multiple potential uses for the MULTI-TRACKTM catheter. It  
simplifies many procedures, enabling clinicians to:  

• Perform angiography without removing and repositioning the 
guidewire 

• Obtain simultaneous gradient pressure measurements 
• Precisely control pull-back or push-up pressure tracings 

 Specifications  
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The Multi-Track angiography 
catheter: a new tool for  
complex catheterisation in  
congenital heart disease 
 
Philipp Bonhoeffer, Jean-Francois Piechaud, Oliver Stumper, 
Damien Bonnet, Yacine Aggoun, Daniel Sidi, Jean Kachaner 
 
Abstract 
Objective--- To develop a simple and versatile catheter 
system for complex cardiac catheterisation because 
angiography and pressure measurements during diag-
nostic and interventional cardiac catheterisation are 
often unsatisfactory. 

Methods--- The Multi-Track Angio catheter system is a single lumen side-hole 
catheter with a short distal extension containing a lumen for a standard guidewire. 
The catheter is introduced over a previously placed guidewire running through 
this distal extension. It can then be manipulated within the heart by sliding along 
the guidewire. The tip of the catheter is always stabilised by the guidewire. The 
stability enhances angiography and pressure recordings.  
Results--- The Multi-Track Angio catheter was used in 84 patients (age 1 day – 20 
years). Thirty one procedures were diagnostic and 53 interventional. The decision 
to use the Multi-Track Angio catheter was based on three criteria: firstly, unsatis-
factory angiography obtained with conventional equipment; secondly, difficult 
catheter course requiring use of a guidewire; and thirdly, requirement for angi-
ography and pressure recordings during interventional procedures. No complica-
tions were encountered. High quality angiography could be performed in all cases 
without catheter recoil.  
Conclusions--- The Multi-Track Angio catheter system allows for high quality angi-
ography and pressure recordings during diagnostic and interventional cardiac 
catheterisation. The advantage of the system is that both angiography and pres-
sure recordings can be performed repeatedly from stable catheter positions using 
a previously placed guidewire. This reduces the need for guidewire manipulations 
or catheter exchanges and decreases procedure time and the risk of complica-
tions. (Heart 1996;76:173– 177) 
 
Diagnostic and interventional cardiac catheterisation are both often complex in patients 
with congenital heart disease. Difficulties are common because the catheters are seldom 
perfectly adapted to the morphology of the specific cardiac malformation. For these rea-
sons, procedures are often protracted and in some cases studies are suboptimal.  
More versatile catheter equipment that can be adapted more easily to different body 
sizes and to various anatomical situations is required, particularly for interventional cardi-
ology.  
 We designed a new catheter system which allows both high quality pressure 
measurements and angiography to be performed over a previously positioned guidewire. 
Such a system seems to improve catheter stability and reduce guidewire manipulation. 
We report our experience with the Multi-Track Angio catheter system in congenital heart 
disease. 
 
Methods 
DESCRIPTION  OF THE MULTI-TRACK ANGIO CATHETER 
 The Multi-Track Angio catheter system (MAP Medical, North Lawrence, NY 
12967) is a single lumen side-hole catheter with a short distal extension that contains a 
lumen for three sizes (3.5, 4, 5 F). The catheter is introduced over a previously placed 
guidewire running through the distal extension. The introducer sheath must be large 
enough (5, 6, 7 F respectively) to introduce the catheter side-by-side with the guidewire 
(table). 

Figure 1 The Multi-Track Angio catheter is connected via the distal guide-
wire lumen to a previously positioned wire and is then advanced to the 
desired position. 

HANDLING OF THE MULTI-TRACK ANGIO CATHETER 
Once a standard guidewire is securely placed within the distal region of the 
cardiac chamber or vessel to investigated (that is, the distal pulmonary 
artery) the end hole catheter is exchanged for the Multi-Track Angio cathe-
ter. The Mult-Track Angio catheter can be advanced with ease to the par-
ticular region of interest by maintaining slight tension on the guidewire, 
which in fact serves as a rail. Continuous pressure recordings can be ob-
tained during catheter advancement or pullback. If it is difficult to advance 
the catheter, the shaft of the Multi-Track catheter can be stiffened with a 
guidewire introduced through the angiographic lumen or by looping the 
catheter, even if the guidewire serving as a rail takes a more direct route 
(fig 2). Also, during pullback recordings across tight stenoses it is often 
helpful to pullback on both the catheter and the guidewire sumultaneously 
over a short distance. The tracking ability of the system can ve further 
enhanced by independent manipulations of the guidewire and the catheter. 
   If necessary, the Multi-Track catheter can be disconnected from the 
guidewire simply by pushing its tip beyond the distal end of the guidewire. 
The catheter and the guidewire can then be pulled back  independently. 
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Size Guidewire 
(inch) 

Introducer Flow rate (ml/s) 

3.5 F 0.025” 5 F 6 

4 F 0.035 6 F 10 

5 F 0.038 7 F 15 

Technical charateristics 

Figure 2 Advancement of the Multi-Track Angio catheter can sometimes be 
facilitated by looping the catheter even if the guideqire take a more direct 
route. In this diagram the catheter is advanced into the pulmonary artery with 
a loop in the right atrium (See text). PA, pulmonary artery; RA, right atrium; 
RV, right ventricle; IVC, inferious vena cava. 



Post-dilation angiograms and pressure recordings were largely facilitated 
using the same guidewire that was used to position the Multi-Track Angio 
catheter (fig3A and B). 
   Finally, angiography within the patent arterial duct enhanced the display of 
ductal morphology in three children, thereby facilitating double umbrella occlu-
sion without an arterial approach. 
   We did not encounter any complications related to the use of the Multi-Track 
Angio catheter. 
 

Results 
Eighty four patients with congenital heart disease underwent  diagnostic or inter-
ventional catheterisation with the Multi-Track Angio catheter systtem at our insti-
tution. Their ages ranged from 1 day to 20 years and they weighed from 2.1 to 
80 kilograms. 
 
DIAGNOSTIC PROCEDURES 
Thirty one diagnostic catheterisations were carried out. The Multi-Track Angio 
system was used to obtain pressure recordings and to perform angiography in 
complex congenital heart diseases when correct positioning of a conventional 
angiographic catheter was impossible or unstable. 
   In five patients with pulmonary atresia, ventricular septal defect, and major 
aorto-pulmonary collateral arteries (MAPCAs) it was possible to catheterise 
selectively from a venous approach the “true” pulmonary arteries via the anasto-
mosis between theMAPCAs and the branches of the pulmonary artery. Angio-
graphic studies using the end hole catheter which was used for entering the 
MAPCAs were unsatisfactory and potentially hazardous. High quality angio-
grams were obtained in all cases with the Multi-Track Angio catheter. 
   In some patients the Multi-Track Angio catheter was used as the first choice—-
for example, in a case of azygos continuation of the inferior  
vena cava. 
 
INTERVENTIONAL PROCEDURES 
Twenty seven patients, including three with complex cardiac malformations, had 
balloon dilatation of the pulmonary valve. A guidewire was placed within the left 
pulmonary artery using an end-hole catheter. Subsequent pressure recordings 
were obtained using the Multi-Track Angio catheter and the angiogram was 
performed at the level of the pulmonary valve annulus. Balloon dilatation was 
carried out thereafter without any further guidewire  manipulations. Similar tech-
niques were used in 22 patients who underwent balloon angioplasty (pulmonary 
branch stenosis in 12, re-coarctation in seven, right ventricle to pulmonary artery 
conduit in two, and pulmonary vein stenosis in one). In all cases high quality 
pressure recordings could be obtained and angiograms could be performed  at 
the exact level of obstruction without risk of catheter recoil.  

Figure 3 Patient with severe stenosis of the right pulmonary artery branch. The 
Multi-Track Angio catheter was advanced over the previously positioned guide-
wire. (A) Angiography was done at the exact site of the pressure gradient (B). 

A B 

Discussion 
BACKGROUND 
With the increasing complexity of diagnostic cardiac catheterisation and the 
developments in interventional cardiology in patients with congenital heart dis-
ease a wide variety of catheters have been designed.3 4  Nonetheless, in clinical 
practice complex catheterisation procedures are often hampered by the lack of 
perfectly adapted tools which help to solve the range of problems encountered. 
In our experience of more than 20 000 cardiac catheterisations performed in 
children, one of the most frequently encountered problems is instability of the 
catheter during angiography or pressure recordings, which leads to unsatisfacto-
ry results. Also, during interventional catheterisations, the need for frequent 
guidewire manipulations and catheter exchanges increases procedure time and 
adds to the potential risk. Finally, a new range of pathological conditions are 
encountered, in particular in adolescents and adults with congenital heart dis-
ease and in those patients who have undergone surgical repair.5-7  In view of the 
vast heterogenicity of patients with congenital heart disease coming forward for 
the cardiac catheterisation, it is unlikely that a specifically designed catheter 
would be ideally suited to perform all these complex investigations. Therefore we 
set out to develop a new simple and versatile catheter system that can be used 
effectively in very different situations. 
  
DIAGNOSTIC CARDIAC CATHETERISATION 
With its tip firmly secured to a previously placed guidewire, the Multi-Track Angio 
catheter system allowed high quality angiography and pressure recordings to be 
obtained from extremely stable catheter positions (fig 3). Flow rate characteris-
tics are similar to conventional angiographic catheters of comparable size. 
 
   Use of the Multi-Track Angio system was indicated when it proved difficult to 
gain stable catheter positions with conventional equipment and when the cathe-
ter course was extremely difficult. 
   The major advantages of the Multi-Track Angio catheter during diagnostic 
cardiac catheterisation are that angiography can be performed from extremely 
stable positions (fig 4 and 5), thereby eliminating the risk of catheter recoil and 
intramyocardial injections, and that very controlled pressure pullback traces can 
be obtained for precise localisation of obstructive lesions. Further uses of the 
Multi-Track system include multicatheter approaches using similar techniques as 
those that we used for percutaneous dilatation of the mitral valve.2  Future devel-
opments of the system will invlude dedicated mapping and ablation catheters for 
the use in electrophysiology and in other fields of cardiovascular radiology. 
 
 

  

Figure 4 Angiogram in case of severe Ebstein’s malformation. Despite the tiny right 
ventricle and the tricuspid value regurgitation the Mult-track Angio catheter stayed 
in a stable position during the injection of contrast medium. 



INTERVENTIONAL CATHETERISATION 
In most patients in this series the Multi-Track Angio system was used dur-
ing interventional cardiac catheterisation. This was because after a stand-
ard guidewire had been placed across the lesion to be treated, repeated 
pressurre measurements and angiography could be obtained without any 
further guidewire manipulation, thereby largely reducing procedure time 
and limiting potential complications. This allowed us to doify and to simplify 
even some well established interventional procedures, such as balloon 
dilatation of the pulmonary valve.8 9  Nonetheless, the major impact of the 
technique lies in the safe and effective management of stenotic lesions of 
the great arteries.10-12  In particular in patients with re-coarctation of the 
aorta repeated angiography and pressure measurements can be obtained 
without the need for guidewire manipulation. This considerably improves 
the safety of gradual dilatation. Although we did not treat such patients in 
our series, the Multi-Track system also seems likely to be a great help in 
angiographic evaluation during implantation of endovascular stents within 
the pulmonary arteries. Stent delivery, implantation, and angiographic 
control can all be performed over the same guidewire. At no time would it 
be necessary to use further vascular access or to withdraw the guidewire to 
evaluate the final result of the procedure. 
 
SAFETY 
No complications were encountered during the use of the Multi-Track sys-
tem in these 84 patients. In particular, we did not encounter any episodes 
of significant blood loss, which can be caused when both the guidewire and 
the catheter are introduced side-by-side through the haemostatic valve of 
the introducer sheath. We believe that the use of the Multi-Track Angio 
catheter reduced the procedure time and the amount of contrast medium 
needed for detailed angiographic studies, in particular in young infants,12  
and decreased the risk of angiography and guidewire manipulation within 
the heart and vessels. 
 
CONCLUSIONS 
The Multi-Track Angio catheter is a new versatile tool that enhances both 
angiography and haemodynamic studies. Decreased guidewire manipula-
tions and catheter exchanges reduce the procedure time and the potential 
risk of complication. This is particularly useful in complex diagnostic and 
interventional cardiac  
catheterisation in patients with congenital heart disease. 
 
We thank Mr. A Tower  and Mr. M Martin (MAP Medical, North Lawrence, 
NY 12967) for their invaluable help  in developing the Multi-Track Angio 
catheters. OS is supported by a grant from the European Community 
(Human capital and mobility---ERB CH BGCT 93 03 73). 
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Figure 5 The guidewire is positioned in the left pulmonary branch in a patient with 
tricuspid atresia with transposition of the great arteries who underwent banding of 
the pulmonary  artery. Despite the complicated route of the wire (inferior vena cava 
— right atrium — atrial septal defect — left atrium — left ventricle — transposed 
pulmonary artery) the Multi-Track Angio catheter could be advanced easily into the 
pulmonary artery (A). The pressure gradient over the banding could be measured 
by a controlled pullback procedure and angiography could be performed just proxi-
mal to the band without catheter recoil (B). 
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