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CUTTING INSTRUMENT PARTICULARLY 
USEFUL IN CONNECTION WITH COR 
NEAL GRAFTNG 

Gaëtan Jean-Edward Jjayle, New York, N. Y. 
Application March 8, 1948, Serial No. 13,624 

This invention relates to a cutting instrument 
particularly useful in connection. With corneal 
grafting, and to apparatus for the treatment of 
ocular and other conditions generally. 
The principal object cf this invention is the 

provision of a cutting instrument of the charac 
ter described which is adapted to cut the COrnea, 
obliquely in such manner that the anterior end 
of the cornea aperture is Smaller than the poS 
terior end. Conventional cutting instruments 
used in corneal grafting are provided With cylin 
drical cutting heads and they are, therefore, 
adapted to remove a cylindrically shaped portion 
of the cornea preparatory to the grafting Opera 
tion. The instrument herein claimed, however, 
is adapted to cut obliquely into the tissue to re 
move a section thereof which has the shape of a 
truncated cone. The advantages inherent in 
such oblique cutting are very Substantial. Since 
the corneal graft or transplant will be of the 
same shape as the aperture which is cut in the 
cornea, and since the anterior ends both of the 
hole and of the graft are Smaller than their re 
Spective posterior ends, once the graft is properly 
inserted into the hole, it will resist outward dis 
placement therefrom. This is especially impor 
tant when the anterior chamber refills With fluid 
and the fluid pressure against the graft tends to 
push it out of the corneal hole. Another Substan 
tial advantage in cutting the cornea, obliquely is 
the provision of a larger contact area or Sur 
face between the graft and the Wall of the Corneal 
hole. The greater this contact area, the more 
Surely will the transplant become nourished by 
and united with the corneal tissue remaining in : 
the eye, thereby insuring positive adhesion and 
growth. 
Another object of this invention is the pro 

vision of a pressure chamber usable in connec 
tion. With the cutting instrument herein claimed 
to prevent collapse of the eye during the course 
of and by reason of the Surgical operation and 
to enable the cutting instrument to cut Com 
pletely through the cornea, without injury to 
the iris or lens or any other tissue which lies im 
mediately adjacent the cornea, or the anterior 
chamber. In corneal grafting and other similar 
surgical operations, a trepan or trephine is used 
to cut partly through the cornea, and another cut 
ting instrument such as a pair of Scissors must 
be used to complete the cutting operation. These 
two steps are generally found necessary to avoid 
injury to the tissue behind the cornea, when the 
eye collapSeS. 

In the present invention, however, a pressure : 
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chamber is provided to prevent escape of the 

) 

i 

O 
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fluid from the corneal chamber during the process 
of cutting and removing the diseased portion of 
the cornea. It is, therefore, possible, using this 
pressure chamber, to cut completely through the 
cornea, without injury to other tissue of the eye 
Since the cornea, remains spaced from the iris and 
the lens at all times during the cutting opera 
tion. 
The pressure chamber may also be used for 

post-operative Work as for treating of the eye or 
eyes to promote healing, etc. In such case, the 
implement is removed from the pressure cham 
ber and the opening is closed by a screw plug, 
not shown. Pressure may then be applied to 
maintain the graft in place until knitting of the 
tissue has occurred. Also, if desired, liquid or 
gas may be introduced for stimulating healing 
and for antibiotic and antiseptic purposes. 

It will be understood that although the inven 
tion is herein described in connection with corneal 
grafting operations, it is also suitable for use in 
connection. With Surgical operations of other 
types, especially relating to the eye, but not neces 
Sarily. So... It will further be understood that 
although the invention is herein described rela 
tive to Surgical operations and to living tissue, it 
may be adapted to other cutting operations and 
in connection with matter and material other 
than living tissue. 

It will also be understood that the mask or 
preSSure chamber may be used for other medical 
and physiological purposes where it is desired to 
USe preSSure with gas or liquid heating or nutritive 
material. Such mask is useful where protracted 
treatment of the eyes is necessary, in which case 
the mask or pressure chamber may be placed 
over the patient's eye or eyes and gas or liquids 
may be circulated around the eye ball for ex 
tended periods with ease and with little discom 
fort to the patient. 

Preferred forms of this invention as shown in 
the accompanying drawing, in which: 

Fig. 1 is a side elevation thereof. 
Fig. 2 is a fragmentary back View of Said in 

strument, shoWing the means by Whichits effec 
tive or operative height may be adjusted. 

Fig. 3 is an enlarged fragmentary view of the 
cutting head of the instrument, showing it in 
vertical Section. 

Fig. 4 is a horizontal section therethrough, on 
the line 4-4 of Fig. 3. 

Fig. 5 is a fragmentary detailed view in verti 
cal section of the blade or knife holder and of 
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the means for extending the blade longitudinally 
during the course of the cutting operation. 

Fig. 6 is a Side view of a nodified form of blade 
or knife usable in connection with the cutting in 
strument shown in the first five figures of the 
dra Wing. 

Fig. 7 is an enlarged fragmentary view of the 
cutting head showing it mounted in a pressure 
chamber which is placed upon the eye-ball, said 
pressure chamber being shown in vertical Sec 
tion, 

Fig. 8 is another fragmentary view of the cut 
ting head of the instrument, showing it mounted 
in another type of pressure chamber which is 
placed around the eye rather than directly upon 
it, Said pressure chamber being shown in Werti 
cal Section. 

Fig. 9 is a front view of a pair of pressure cham 
bers of the type shown in Fig. 8, said pressure 
chambers being connected to each other for 
Šimultaneous mounting on the head öf a patient 
who requires surgical treatment of both eyes at 
the same time. . . . . . s 

Referring now to the first six figures of the 
drawing, it will be seen that the instrument here 
in claimed is, províded with á baše or stand 0, 
having apost or columni mounted thereon, ver 
tically thereof. At the top end of column ?i is a 
screw?2, accommodating a slidably mounted 
housing 3 and an adjusting nut 4. Housing 3 
rests on nut 4 and its position on screw 2, and 

Wise to lower or raise the housing. The top end 
of housing 3 is split or bifurcated and a clamp 
ing screw 5 is provided to clamp said bifurcated 
end of the ing to screw 12 after the nütt has 
been actuatëd, tò bring the hõušing to its de 

. . . .12 tion ön screw * * * ?? d tio vertically'ešte?ding... housiñg f 3 is a. 
AiAAA AAAA AAAAgSiS S eeeeSSSSS SSAAAS SAqS MeeqSqq SSSSSSiSSiSSS 8 - ??. * -? ?? -?? ng 20, and telescopi 

übular member 21 ön 
isitiounted. Tubular 

édifi?th axially and angu 
29, and it will be noted 

— ?? ’ -- *2 • x fig is also bifurcated at one end thereof aid that it is provided with a clainping 
screw 23 to clamp said bifurë atë ip?htübüllar membe 
beri pla 

ier 2 to fix said fübular mem 
ein ?aiti hörizontal hotising 20. It will 

at the construction last above describéd is designed tbädjustabiy position the 
ëütting head 22 relative to the patiënt in order 
to bring it into the best and most convenient operative positidh. Other claimping and adjust 
itig means miay be ü?šëd for the purpibsës í hödicat?d 
than those herein abovementioned and described. 
An electric motor 25 is mounted on base 

and it is this motor which provides the motive 
power for the cutting instrument herein de 
scribed. It is coinected by means of a flexible 
shaft 26 and a pair 6f horizontally exteriding 

low drive shaft 29 in the cutting head. It is to 
this drive shaft that the blade holder 30 and 
blade 3 are attached, and by means óf which 
they are caused to rotate. More specifically, it 
will be noted that the upper end offlexible shaft 
26 is provided with a gear wheel 35 which en 
gages another gear wheel 36 which is mounted at 
one end of shaft 27. At the opposite end of said 
shaft,is a flexible joint 37 by which said shaft is 
connected to shaft 28. A gear wheel 38 is affixed 

a, end tightly if 
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to shaft 28 and said gear wheel engages another 
gear wheel 39 which is affixed to vertically ex 
tending drive shaft 29 by means of nut 40. Bear 
ings is and 33 position shaft 29 in housing 22. 
it, will be seen that bearing A2 is carried between 
Sea; 45 in housing 22 and a nut A on Shaft 29, 
and it will also be seen that bearing 43 is mount 
éd between a seat 47 in housing 22 and a shoul 
der 48 on Said Shaft 29 Where Said Shaft is con 
nected to the blade holder 3). The blade holder 
and hence the blade may be caused to engage 
in rotary movement by means of motor 25 irre 
spective of the position which the cutting head 
Óccupies with respect to said motor. 
The cutting member 3 comprises a shank 5 

and a blade, or cutter proper 51. A transversely 
extending pin 52 is fastened to shank 50 and 
it will be seen that said pin serves as a stop 
nerinber against which a compression spring 53 

5 

20 extends. A cylindrical bearing 55 is provided 
för citti?? mi?mib?r 3í, a?id it will be seeh - that said 5earing member is mounted for angular 
inovéient in the cutter holder 30, on a horizon 

is, that is, an axis which extends perpen 
lifespect to the axis of drive shaft 

ing 55 has a diametically extending 
* ? *“?“ ein which accommodates a shank 

member. It is thus possible for 
leiber to move longitudinally of it 
trie höle in said bearing and also 

ove pivotally about the axis of said bearing, 
fally with said, bearing. - 
-member 3 occupies a diagonally ex ? 

ing fiolese formed in holder 30. The angle 
5 Setve?n the longitudinal axis of said hole and 

3) Sei. 

> d, depending upon the angle at 
which it is iesired to 'cut the diseased cornea 
from the eye. Hoie 65 is sufficiently large to 

t; enable cutting member 3 to pivot with bearing 
55 aiiott the axis of said bearing. It has been 

hat piti 52 extends through the shank 4 ?? ??? ?????“ 
utter 3 and that a spring 53 bears against 

said pin. The opposite end of the spring bears 
gainst the wall of holder 30 which is at the 

lower eid, of hole 60, and "it will be apparent 
therefore that said spring tends to urge the cut 
ter to move upwardly, longitudinally thereof. 

Along, die Sid?, of Shank 58, at its upper ehid, 
téeth's which, together with shank 58, com 
a rick gear. Engaging said rack gear is a 

piii.6in 52 mounted in holder 33, and it will be seen ih Fig,5that said pinion engages a second 
rack gear 63. Rack gear 63 is a rod having 

55 teeth förried at its lower end. The rod extends 
through höllow drive shaft 29 and at its upper 
end it is mounted within a bearing 66. The bear 
insis mounted in a piston-like member 67 mount èöd för vertical ?höverment in housing 22. A cöm 

G0 pression spring 58 bears against the top of said 
oh-like member and a cap 69 is provided at 

-to serve as an upper bear : . . . . ..... . . .?? -? 
reby enabling said spring 

-n-like member to move-down 3? dly in housing 22. Rod 63 is adapted to rotate 
ing 66 but r?látive ängular ?novement be 
said rod and hollow drive shaft 29 is pre vented by pin extending through rod 63 and 

riding invertically extending slots it formed at 
the üpper énd óf shaft 29. Althóugh this pin 
and slot arrangement prevents angular move 
ment of rods s relative to drive shaft 29, it për 
mits axial movemerit of said rod relative to said 
shaft. A set, screw 75 is provided in housing 22 75 to engage piston-like member 67 when it is de 
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sired to prevent relative movement between said 
member and the housing. A cam-shaped lever 
76 pivoted on 77 and having a handle 78 is pro 
vided in housing 22 to engage the lower end of 
piston-like member 67 to move said member up 
wardly against the action of spring 68 or to 
release said member for downward movement in 
response to the action of said spring. It has 
been indicated that rod.63 is adapted to rotate 
within bearing 66 of piston-like member 67, but it 
will be understood that axial movement of said 
rod relative to said piston-like member will be 
prevented by reason of the clamping action which 
exists between shoulder 9 and nut 80 at the 
upper end of rod 63 on the . One hand, and the 
inner rows of bearing 66 on the other hand. 
Hence, vertical movement of the piston-like mem 
ber 67 will be productive of corresponding , ver 
tical movement of rod 63. ? 

It has been stated that rod 63 is provided 
With gear teeth at its lower end and that it 
therefore constitutes the rack gear which en 
gages pinion 62. Since the pinion also engages 
rack gear teeth of cutter 3, a downward move 
ment of rod 63 will cause an upward movement 
of the cutter and an upward movement of the 
rod will cause a downward movement of the 
cutter. A leaf spring 8 is provided to hold the 
rack gear teeth of the cutter in engagement with 
the teeth of pinion, 62. 
When it is desired therefore to move the cutter 

doWnWardly along its longitudinal axis, handle 8 
should be depressed, thereby causing can lever 76 
to force the piston-like member 6; to move up 
Wardly against the action of spring 68 and to 
carry rod 63 upwardly simultaneously therewith. 
The upward movement of said rod 63 will, there 
fore, cause the cutter to move downwardly. When 
it is desired to raise the cutter, handle Ts should 
be released to the desired extent, thereby permit 
ting Spring 68 to lower piston-like member 6 and 
rod 63. The downward movement of the rod will 
of course produce an upward movement of the 
cutting member. . . ; 

It will be understood that no conflict arises be 
tween the vertical movement of rod 63 and the 
axial movement of cutter 3 on the one hand, and 
the rotary movement of drive shaft 29 and cutter 
holder 30 on the other hand. Rod 63 rotates inte 
grally with the drive shaft and with the cutter 
holder 30, and hence it remains in uninterrupted 
engagement with pinion 62, and said pinion re 
mains in uninterrupted engagement with the 
teeth of the cutting member 3. Angular move 
ment of the cutter about the axis of the drive 
shaft may, therefore, be had simultaneously with 
axial movement either upwardly or downwardly 
of said cutter. It should be understood at this 
point that spring 53 is supplied to provide a 
smoother axial movement of the cutter in response 
to the actuation of cam lever 76 and to prevent 
back lash in the rack and pinion connection above 
described. 
The cutting angle of the cutter is substantially 

fixed in the form of invention shown in Fig. 3. 
If it be desired to vary the cutting angle within 
the limitations imposed by the construction of the 
cutting head as shown in Fig. 3 of the drawing, 
then a plurality of cutters such as Cutter 90 should 
be provided in place of or in addition to cutter 3. 
Cutters 90 differ from cutter 3 Solely in the Width 
of the shank where rack gear teeth 9 are pro 
vided. Cutters 90 are provided with varying 
shank thicknesses to increase or lessen the dis 
tance between the longitudinal axis of the cutter 
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and the central axis of the pinion which the rack 
gear teeth of the cutter engage. Since cutter 90 
is pivotally mounted in its holder, these varying 
distances between the longitudinal axis of the 
cutter and the central axis of the pinion will make 
for correspondingly different cutting angles which 
the cutter Will present to the tissue, and also allow 
for varying the diameter of the hole which can 
be cut. 

It will be noted in Figs. 3 and 5 that the cutting 
member 3 extends diagonally across the longitu 
dinal axis of drive shaft 29. It is this arrange 
ment that enables the cutter to cut a cone-shaped 
or truncated cone-shaped hole, the Smaller diam 
eter of the hOlle being at its outer end and its larger 
diameter being at its inner end. Should it be 
desired to produce a hole of COne or truncated 
cone shape whose larger diameter is at its outer 
end and whose smaller diameter is at its inner end, 
the cutter should be so positioned in its hole: 60 
that its cutting blade does not extend across the 
longitudinal axis of drive shaft 29. The cutter 
Would still remain positioned an acute angle re 
moved from longitudinal axis of drive shaft 29. 
The pressure chamber above referred to is 

shown in Fig. 7 and in slightly modified form in 
Fig. 8. In Fig. 7, it will be seen that a transparent 
tubular member is screwed to the lower end 
of housing of which corresponds to housing 22 
above described. A suction ring G3 or a sealing 
ring of any suitable material is fastened to the 
lower end of tubular member 90, and it will be 
noted that said ring is adapted for engagement 
with the eyeball 4 to provide an air- and liquid 
tight closure therewith. Contained in said tubu 
lar member G is a suitable liquid O5, which is 
non-injurious to the tissue of the eye. Suitable 
means are employed to provide a greater pressure 
in fluid 95 than normally exists in the fluid in the 
anterior chamber 84a of the eye. Hence, it is 
possible, using this device, to cut completely 
through the cornea. 94b and yet to prevent escape 
of the fluid from the anterior chamber 04a. It 
is clear, therefore, that the use of this device 
prevents collapse of the eye during the course of 
the operation and permits of cutting completely 
through the cornea. Without danger of injuring the 
tissue behind it. 

It has been stated that tubular member 06 is 
made of transparent material, the reason being 
that it must serve as a window in addition to serv 
ing as a pressure chamber to enable the surgeon 
to see what he is doing. To prevent or at least 
reduce refraction, a conical portion 6 is provided 
in the wall of member 100. The radial lines of 
said conical wallportion 06 extend substantially 
at right angles across the line of vision from the 
eye of the surgeon to the eye of the patient, there 
by enabling the surgeon to see the cutting opera 
tion very clearly and to enable him to control it 
as well as is humanly possible. R. . . . . 

In Fig. 8 the cup-shaped member to corre 
sponds to the tubular member 0 of Fig. 7. It is 
much larger, however, and its suction ring it is 
enabled to make contact with the nose, cheek, and 
brow of the patient. Here too, a liquid-tight and 
air-tight closure is provided, and fluid under con 
trolled pressure is brought into chamber 10 
through tubular member 2. In Fig. 9 two such 
chambers to are shown joined by means of a 
tubular member i 3. Straps i 14 are used to 
fasten the two members 0 to the head of the 
patient. 

It will be understood that the foregoing is de 
5 scriptive solely of a preferred form or preferred 



7. 
ferms of thisishvention and that modifications and 
yariations may beincorporated therein within the 
3road principles of the invention. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
eat, is: - 

1. A cutting instrument of the character de 
scribed, comprising a motor driven drive shaft 
and a cutting member connected to said (drive 
shaft for rotation therewith, said cutting. Inem 
bef being mounted at an acute angle relative to 
the longitudinal axis of said drive shaft and 
extending across. Saidi leNgitudinal axis. 

2: A cutting device of the character described, 
comprising a rotatable drive shaft, means. Con 
aected to said drive shaft, causing said drive shaft 
to rotate, and a cutter mounted on said drive 
Shaft and movable integrally therewith, Said cuts 
ter being mounted at an acute angle relative, to 
the longitudinal axis of the drive: shaft and exa 
tending across said longitudinal axis. 
3. A cutting device of the character described 

comprising a motor-driven, rotatably raounted 
drive shaft, a cutter mounted on said drive shaft 
at its free end and positioned thereon at an acute 
angle relative to the longitudinal axis of Said 
idrive shaft and extending across said longitudinal 
axis, said cutter being rotatable with Said drive 
shaft and being also movable longitudinally of 

- itself and across the longitudinal axis of the 
driveshaft, and control means for controlling said 
longitudinai movement of the cutter. h- 

4. A cutting device of the character described, 
comprising - a rotatably mounted motor-drivera 
dive shaft, a cutter holder mounted at the free 
end of said drive shaft and rotatable integrally 
rtherewith, a cutter mounted in Said holder and 
extending across the longitudinal axis of said 
drive shaft, said cutter being movable longitu. 
dinally of itself, and control means geared to 
said cutter for causing longitudinal movement 
thereof at the same time that Said cutter rotates 
With the drive shaft, - - 

5. A cutting device of the character described, 
comprising a rotatably mounted motor-driven 
hollow drive shaft, a cutter holder mounted at the 
free end of Said drive shaft, a cutter molated ia 
said holder at an acute angle relative to the-lon 
gitudinal axis of the drive shaft and extending 
across said longitudiaal axis, said. Cutter being 
movable longitudinally of itself, gear teeth pro 
vided on said cutter, a pinion provided in said 
holder in engagement with the cutter gear teeth, 
a rack gear extending through the hollow drive 
shaft, and control means for controlling said rack 
gear being fixed against angular: movement. rela 
tive to said drive shaft but being free to move 
longitudinally thereof, and control means for 
controlling the longitudinal movement of said 
rack gear to effect longitudinal movement of the 
cutter through the pinion connection therewith. 

6. A cutting device of the character described, 
comprising a rotatably mounted motor-driven 
hollow drive shaft having a cutter holder at its 
free end, said cutter holder having a cutter 
mounted therein at an acute angle relative to 
the longitudinal axis of the drive shaft, said cut 
ter being movable longitudinally of itself across 
said longitudinal axis of the drive shaft, rack 
and pinion means in the holder and connected 
to the cutter for causing longitudinal movement 
of said cutter, and a control. member connected 
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to saidrackåndpinion meansthrough the hollow 
drive shaft, said control hember being movable 
longitudinally of said drive shaft to control the 
rack and pinion means and thereby to control 
the longitudinal movement of the cutter, saidi 
control member being integrally rotatable with 
the drive shaft, tension means urging the control 
member to move in one direction longitudinal 
thereof and lever means connected to Said con 
trol inember for causing said control member to 
move in the opposite longitudinal direction 
against the action of the tension means. 

7. A cutting device of the character described, 
comprising a rotatably mounted motor-driven 
hollow shaft, a cutter holder mounted at the free 
end of said shaft, a cutter mounted in said holder 
for integral rotary movement therewith, said cut 
ter bein? also adapted for movement longitudi 
nally of itself relative to said holder, Said cutter 
being: positioned at an acute angle relative to 
the longitudinal axis of the drive shaft and ex 
tending acroSS said longitudihal axis, rack geaf 
teeth provided at the non-cutting end of the cuta, 
ter, a pinion engaging said teeth mounted in said 
holder, and a rack gear engaging said pinion to 
edntrol the longitudinal movement of said cut 
ter, said rack.gear extending through the hollow 
shaft and rotatable integrally therewith, said 
rack gear being also movable longitidinally of 
itself in said hollow drive Shaft and being pro-. 
vided with tension means tending to urge it to 
move longitudinally of itself in one direction, and 
lever control means operatively connected to said 
rack gear for causing its movement in the oppos 
site longitudinal direction against the action of 
the tension means, 

8. A cutting device in accordance. With claims, 
in which the angular distance separating the cuta 
ter from the longitudinaal axis of the drive shaft 
is determined by the width of the cutter at its 
rack teeth end, said cutter being pivotally 
mounted in said holder on an axis which inter 
Sects its own longitudinal axis. at right angles 
thereto. 

9. A cutting device in accordance with claim 7, 
a fluid-containing member surrounding the cut 
ter holder and the cutter, said, member being 
open to the eye of the patient and being provided 
with a suction ring to provide a liquid-tight and 
air-tight closure therewith, and means main 
taining the liquid in said member under pressure, 
said member being provided with a transparent 
wall through which the surgeon may witness and 
control the cutting operation. 

10. In a cutting device of the character de 
scribed, a cutting element, a fluid-containing 
member surrounding said cutting element and 
open to the eye of the patient, a suction ring 
provided on said liquid-containing member to 
provide a liquid-tight and air-tight closure be 
tween said member and the area, surrounding the 
operative region of the patient's eye, and means 
maintaining the liquid in said member under 
pressure greater than the pressure of the fluid 
in the anterior chamber of the eye, said member 
being provided with a transparent wall through 
Whith the cutter and the patient's eye may be 
Seeh. 

GAÉTAN JEAN-EDWARD JAYLE. 
No references cited. 


