Flexible hollow catheter for tunneling thru vessel
obstructions
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Thromboembolic disease accounts for half of all hospital admissions. Current
therapy is either medical (anticoagulation) or surgical (endarterectomy). Each has its
own particular disadvantages. Moreover, there are many anatomical sites that cannot
be reached by the surgical knife. The Gruntzig balloon catheter can only be used in
incomplete vessel obstructions. ;

The author describes a new invention called a ‘laser catheter” wihch has these
capabilities:

1. Direct visualization via coherent fiberoptics.

2. It can be introduced percutaneously and threaded to the site of vessel obstruction
under fluoroscopic guidance.

3. Laser energy can be conducted through the ﬁberoptic core and concentrated into -
a cone which vaporizes the obstruction.

4. Heat and gases generated are removed through continuous suction via the hollow
catheter.

5. At the end of the procedure, patency of the vessel can be demonstrated by (a)
direct inspection, and (b) by injecting a radio-opaque dye through the catheter and per-
forming fluoroscopy.

Slides showing invitro tunneling through of blood clots with an argon laser will be
shown.

The fiberoptic iaser tunnelling device consists of a fiberoptic bundle encased in
a semi-flexible tube designed to transmit laser energy to the nozzle end of the tube. The
other end of the tube is attached to suction and a transparent reservoir. Proximal to the
entry of the fiberoptic bundle into the tube is an inlet with a two-way valve for the introduc-
tion of saline or radioopaque material. The fiberoptic bundle is divided into a laser con-
ducting portion and a viewing portion.

The mode of operation:

1. The device is introduced into an occluded vessel through a surgical incision and
advanced until the nozzle meets the obstruction (thrombus).

2. Radioopaque material is injected, and the position of the nozzle is checked by ang-
iography.

3. The radioopaque material is then flushed out with saline and removed by suction.

4. Direct inspection of the thrombus is then performed with light introduced through
the laser portion of the fiberoptic bundle and reflected through the viewing bundle.

5. Suction is then turned on and this serves to attach the nozzle firmly to the clot.

6. The laser beam is turned on, vaporizing a path through the clot.

7. Suction removes the vapors and at the same time helps to advance the catheter.
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8. When breakthrough occurs, liquid blood is sucked back and appears in the trans-
parent reservoir.

9. This is the end point, and the laser is turned off.

10. The catheter is withdrawn a short distance, and angiographic proof of vessel
patency is achieved by injection of radioopaque material.

Immediate applications which come to mind include tunnelling through blocked co-
ronary and carotid arteries, common bile ducts, ureters, etc.
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