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ABSTRACT OF THE DISCLOSURE 
A drill for clearing small diameter tubes such as arteries 

comprises a rotatable bit surrounded by a non-rotating 
shield integral with an outer flexible tube the other end of 
which is gripped in a drill body. An inner flexible tube 
lies within the outer tube and extends to a point just short 
of the bit, its other end also being gripped in the drill body. 
A flexible shaft extends from the bit to which it is fixed, 
through the inner tube and a bearing in the drill body 
from which it protrudes to a coupling member fixed to the 
shaft. Ducts in the drill body lead to the space between the 
tubes and to the interior of the inner tube enabling flush 
ing liquid to be introduced to and withdrawn from the 
region of the bit. 

This invention relates to drills for clearing obstructions 
from small-diameter tubes, and has one application in 
clearing deposits in arteries. 
Thrombosis is a well known medical condition which 

can lead to a dangerous restriction of the blood supply to 
a limb. Eventually gangrene may set in, leading to amputa 
tion of the limb. The condition may occur, for example, in 
the femoral artery of the thigh. 
The present invention provides a drill which can be 

inserted in an artery to remove or reduce such occlusions. 
According to the present invention a drill suitable for 

clearing small-diameter tubes such as arteries comprises 
Small-diameter flexible inner and outer tubes, a bit located 
at one end of the tubes and having an exposed transverse 
cutting face, flexible drive means for rotating the bit, a 
non-rotating shield surrounding the bit but with space 
between the bit and the shield and inlet and outlet ports 
for passing liquid towards the bit and withdrawing liquid 
from the region of the bit along the inner tube and the 
space between the tubes. 

Said shield may be an extension of said outer tube, and 
said flexible drive means may be a flexible shaft extending 
within said inner tube. 
To enable the nature of the present invention to be 

more readily understood, attention is directed, by way of 
example, to the accompanying drawings wherein 

FIGS. 1A and 1B taken together constitute a longitudi 
nal section of an embodiment of the present invention. 

FIG. 2 is an end-view of the drill shown in FIG. 1A. 
In FIG. 1A and FIG. 2 are shown an outer flexible 

tube 1 and an inner flexible tube 2. Typically the tube 1. 
has an external diameter of 3 mm. Both tubes are made of 
polytetrafluoroethylene and may be of any suitable length, 
e.g. 1 metre. At one end of the tubes is located a bit 3 
having flat side portions 4 and 5 with chamfered portions 
6 between them, and a transverse cutting face 7. The bit 
3 is fastened to a flexible drive-shaft 8 of conventional 
coiled-wire construction. The thickness of the bit between 
flats 5 is less than the internal diameter of tube 2, as 
shown in FIG. 2, so that the end of tube 2 is not com 
pletely sealed by the bit. The bit 3 is surrounded by a 
shield 9 formed as an extension of the outer tube 1. 
The other ends of tubes 1 and 2 are sealed to a frame 

10 by clamping the tubes between male and female cone 
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2 
members 11, 12 and 13, 14 respectively. Pipes 15 and 16, 
connected to the male cone members, constitute ports en 
abling liquid to be admitted to the inner tube 2, and 
withdrawn from the outer tube 1 respectively; the liquid in 
the latter flows in the annulus between the two tubes. Shaft 
8 passes through a polytetrafluoroethylene bearing 17 to a 
coupling member 18 in which it is secured by a set-screw 
19. Member 18 includes an offset hole 20 which is engaged 
by a pin 21 of a disc 22 held in the chuck 23 of a high 
speed electric motor 24 of the type used in dentist's drills, 
e.g. rotating at 24,000 rp.m. 

In use the bit is inserted percutaneously or in an incision 
in the artery, and slowly passed down it. The exposed 
transverse cutting face 7 of the bit removes occluding 
material within the artery, while the shield 9 prevents 
contact between the rotating bit and the artery wall, thus 
preventing damage thereto. Saline solution is fed via pipe 
15 past the flats on the bit to the cutting face, and with 
drawn via pipe 16 carrying with it the fragmented deposits 
loosened by the rotating bit. Alternatively the solution 
may be fed via pipe 16 and withdrawn via pipe 15. 

I claim: 
1. A drill for clearing small diameter tubes such as 

arteries comprising small diameter flexible inner and outer 
tubes, a bit located near one end of the inner tube and 
having an exposed transverse cutting face, a flexible shaft 
for rotating the bit, which shaft passes within the inner 
tube and protrudes therefrom at both ends, a non-rotating 
shield surrounding the bit and forming an extension of 
the outer tube and defining with said bit a space there 
between, inlet and outlet ports for passing liquid towards 
the bit and withdrawing liquid from the region of the bit 
along the inner tube and the space between tubes, a body 
member providing an anchorage for the end of the outer 
tube remote from the shield, a port communicating with 
the interior of the outer tube, an anchorage for the end of 
the inner tube remote from the bit, a port communicaing 
with the interior of the inner tube, and beyond the last 
mentioned end of the inner tube, a bearing for the flexible 
shaft, which is equipped with a coupling member at its 
end extending beyond the bearing at the side thereof 
remote from the end of the inner tube. 

2. A drill for clearing small diameter tubes such as 
arteries comprising two small diameter flexible concentric 
tubes which define a space therebetween, a bit located 
beyond one end of the inner concentric tube but at least 
partially within said outer concentric tube with which it 
defines a space, said bit having a cutting face which pro 
trudes from said outer concentric tube, a flexible drive 
means for rotating said bit, and inlet and outlet ports for 
passing liquid towards the bit and withdrawing liquid 
from the region of the bit along the space between tubes 
and the space between flexible drive means and the inner 
concentric tube. 

3. A drill as claimed in claim 2 in which the bit has flat 
faces Substantially parallel to one another and to the diam 
etral plane of the concentric tubes, wherein the space 
between said faces and the inner surface of said outer con 
centric tube allows material, cut by the bit, to pass. 

4. A drill as claimed in claim 2 in which the cutting 
face of the bit has two inclined cutting edges the inner 
ends of which meet at an obtuse angle on the rotational 
axis of the bit and protrude from said outer concentric 
tube and the outer ends of said edges are surrounded by 
said outer concentric tube. 

5. A drill as claimed in claim 2 in which the port for 
passing liquid towards the bit communicates with the 
space between the two tubes and the port for withdrawing 
the liquid from the region of the bit communicates with 
the interior of the inner tube. 

6. A drill as claimed in claim 2 in which the flexible 
drive means for the bit is in the form of a flexible shaft 
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passing within the inner tube and protruding therefrom 
at both ends. 
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