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Fiald gf ·tbe· ];nytnt;ion 
Thi• invention is a surgical device for. 

1.0· · ~ prodliein9 • gonc:rally circulAr·, interlamellar ,pathway 
within 1:.he. corneal .•t.roma of the eye. · The. device is. made 
·up o:t three m~jor components: a vacuum .centerinCJ CJUide 
having An inner bore which ~its at ona.end·aqainst the . .· . . 

. front of the ·e.ye, • barr•1 which fits within the ··inner 
1s bore of: the ciant~ing 9Uide and to which is attached the 

: . . 
third major component, a generally circular dissecting 
i:'inCJ.. The dissecting ring is shaped in sucb a. wa,y th.at 
.~hen-an •Y• sur9eon twists the barrel.to which the ring 
is attached·, the ring. moves through the interlamell~r · 

· .20· · iipac:=e in the -atroma producingtha desired ·channel er 
pathway. ·The QOntcring guide may optionally include a 
ri:nq havin9one or· more·pin• which ti~lyenqaqe the· 
cornea'.s ~piphili:um. The constituent parts of the 
surgical device, particularly the dissectin9 ring, also 

25 · form a part of this invention. 
A apli,t ring, or intra.corneal ring ("ICR"), is 

inserted into .the intrast.J:~mal pas•ageway produc~4 by the· 
inventive device. ·The ICR ~hanges the shape of the 

. cornea and., in doing 110_1 provides • chosen measure Of 

J.o visual correction .• 

Backqrgund of the lnyention 
Anomalies·. in :tAe overall shape or the eye can 

ca1,lse visual disorders. Hyp~opia ("farllig~tedneas'') 

· 35 occur.a ·when the ~ront-to-:back distance in the eyeball is 
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too aall. . In such a ca••• parallel ·raya ori9inating 

· 9raater th•~ 20· fee~ from th• •Y• :focus behind the 

. retina. In con_trast, wban. th• tront•to-back distance of 

eyeball.is too lar9e, myopia ("nearai9htedness") occurs 

5 and the focus. of parallel rays enterlnq ·tha aye occurs i;n 

front Qf tha ;retina~ Astiqllliatism is a condition whi;.ch 

occurs when the parallel ray• of lic;bt do· not come to a 
. . . ·. 

· ain9le point tili~in t:he ._eye., but: rat.her have a variabl~ • 

tocu• due to. the :fact that:tr_iecarnaa is aspherical and 

10 refracrt:a . li;llt in a. different meridian at cliff •r•nt 

dista.ne_as. some degree of·astipatia is.normal, but 
. . . . . . 

wnera it· is too high,· ~t aust orten be corrected. 

Hypcopia, myopia, and astipati•• are usually 

corrected .by· glasses or· contact l_ensaa. surgical methods 

15 for ·the coqection of such 4i•ordera are known .• ·· such 

•ethoda .~nclu!l• radial keratotcmy <•••, e.9., u.s • 

· io 

. Pat.ents"os. 4,815,463 and 4,688,510) and laser corneal. 
. . 

· at>lation <•••,. 8.9., u.a. Po.tent 110. 4,941,093) • 

. Another ut;Jlod fo~ oorreoting tboae di•ord•r• 
. . 

is. through .the _illplantatie>n of:polyaaria rin9a in the 

••Y•'• ~orneal·atroaa to·ct1a119• the curvature ot the 

~ornea. ~revioua work involving th• implant.at.ion of 

polPathylDtbacrylate <PliDi ringa,. allograft' corneal 
. . . . . 

tissue, .. and'h~OCJ•ls is wall ·docmaented •. one of. the 

25 rin9 cl~via~.involv ... a rin9~•aip~t all0w~ a spli~ 
ring to be_ ins.r1;eef into a chanml di•••cted in tb• 

· stroma1·1ayar of the .. cornea ~ih9 a JliniMllY invaaive 

incision tbrough which 1:h• channel tor th• implant is 

· created ancf tllrouqb wbic:h the. implant i• inartad. 

Jo. . u.s. Paten~ No. 4,452,235, to Raynolds, .. 

daac:ri~,a ··~od and.apparatus •for corneal curvature .. 

adjustJlel'.lt. Th• 'li•1:bod .J.nvol vea · J.n8arting one and af a 

·Split-end adjuatiDCJ ring into
0

tbe cornea .Of the eye and, 
. . . 

moving the ring in a cireular path.until it• ends meet. 

·35 Tb• ·endS are tharaaft•r adjusted relative to each other 

iiii1rnnrr 
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until the . shape of th• eye ha·s assumed a d•sired · 
curvature wber~upon the ·e11ds·· ar~ ·fixedly attached. to 

·main:tain the·aas1red curvature ·o~ the cornea. 

Although the procedure for introducing ICRs 

. · ·5 ·.into the intracorneal atroaa is known, our inventive 

·insertion devipes -used._ to impl·ement thesa procedures is · 

not shown. 
vacuum devices uaeful for ocular surgical 

__ procedµres · are, : tlowe_ver, colllJllon •. For . inst-.nce, U. s . 
10 :Pat. No •.. 4,·42i,12a,: :tc) Lieberman, shows a cam.""'9\lided _ 

' . trep~in~ ·f(1r. ~:~electively .c;utti~g a circular. or v-snaped ' 
.. gro.ove about., ·the. .. cornea.· ·· The· device utiiizes .a pair of ·: 

.suction. rinqs .·whiC::h. aft ix the apparatus onto the sclera 
. . . . .. 

o·f the .. patient'• eye. The vacuum is _usua11y iess than 

15. about lOem of water·· thereby . avoiding raising the 
. ' 

.intraocular pressure . abo'7e the physiological levels. The 

•uction rinq· lies.in.the anatomically eonat.ant area just 

outaicle ·t:tie-l~s •. 
· Similarly, -u.s. Pat. ·No. 4,997,437 to 

·20. . Grieshaber, shows a ·pr~ess and apparatus. for. cornea 

grinding. The device_ has a base member.Which is held t~ 

the Qonjunc;tiva of the eye by·vacuum space formed abcut 
the periphea of the corn~. A·. rotary grinder is attached 

·:to tbe base member and slides· ontp the eye through the 

Z:5 interior· l:>ore or thebase:meabar• No provision is ma.de_ 
for pre~enting:rotation of ~e base member. 

· None, of these diaoloaurea ahowa the combina.tion 
. . . . . . . . . 

at d&ViQeS similar to 'th08G diCClosad herein. 

suggestion o:r ))lunt points or dissectors for . . . . 
30 ·_producing .cha~ela within the interlamellar boundaries 

are found. see, for ins1:ance,_ u._s. Pat. No. s,o9o_, 955, 

35 

. ·.·. 

to simon a~d •rntrastr.oma1 
Justierbaren xunstoftorir.: 

:I:mplanta+.. ion Bines· 
iur Hornhau Tref raktio~ 

sanci,~unq11 , Hartmann et•- ~.Kongress der Deutschen 
Ges'" _schaft filr Intraokularlinaenl:aplantation, .PP· 

-~------- .. 
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465~47·S. 'l'hey do nc:>t su99est ·the special relationship 

. sh9Vll with ·the d.iss.eotor suppor·t. 

An optional aspact of thi• invention is th• use 

of.pins.which engage the tront·ot.the eye to prevent 

5 rotation of the inventive 4e:vic:e <lurin9·u••· 
. u.-s.· Pat. No. 4,429,696, to_ H~nna,· ahowa a 

surgical apparatus tor precisely cutting out the cornea 

.of tbe eye by -~ing _at·l.east one circular inci•ion. 'l'he 

. . 

davi,ce is held. to the ·front ot the aye 'by a series of· 

10 _clawa, which.optionaliyaay beratr-.ctal>le; and, suction· 

placed on th• centra~ portion of th• eye during'. th• 

··.~-cutting' operation·. Tb-.r~ is no suggestion of· ~ing the 

claw• in coop.X-ation with an annular vacuwa rinCJ. 
·p inally 1 ~• invent.ion aay optionally. inc:lude a 

15 soft . ba••: contormabl.e to th• surf a~• of th• aye. 

··suGh deviGe• AZ"• knenm~ See, for example, 
publi•h•d PCT Appliaa~io-' W091/08711, ~o Kilmer ec al.,.· 

sbowil a device tor re-profiliftCJ a cornea. Tba device 

r••t• on a·r••il.iant vac:uua ring whic:h ia adapted' to sit 

. . 20 · on th• aelera pertion of an •Y• v~icb. aurrouncl• ~. 

cornQ ~hich·ia to be re-profiled. Tb.a.top aid• of the 

:vacuum. ring has a nUmber of positioninq pins which.allow 

it to ,b9 conn•«Ad..t.o·t.h•·reaainclar of th• profiling_ 

·· apparatWI ~ 

25· 'fh• inventio.idaacribadharain is a device :for 

producing ·in -ne coi-naal •t:l'oaa, .t:ba c~cular pa1:hway 

naadacl for the insartic:Ht·Of th• ICR uaing a suction ring 

vhic:h detacbably a~u-~to th• front of tb• •Y•• 

.·.Jo 1r11t ausr\ptton at tfi• nraw1na 

35 

.· · . f'iture. 1 .ia : .• horizontal ·•action of an •Y•. 

· Fi~• 2 is a .horiaonb.l sac:t:ion of ~ 

anterior portion ot an eye. 
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· F.j.CJUr•. 3· is ·a ·front perapective vi.ew of the 
. conatttua~t parts of. the i~ventive vacuum device and·-.·· 

their re.iatiansb~p to. the. eye.durinq use. 
··Figure 4 is • l:»ottom view Of the base of the 

· 5. vacuum. device. 
Figl.ire 5 is a .bottom.view of the.centerinq, 

insert .for the inventive device •.. 
Fig11r.e .6 is a bottom view of the . di&sect.or ·and 

its.suppcrtinq insert barrel as used in the inventive 
·. 10 device. 

. 15 

,20 

Figure 7·is a side·view of the dissec;tor.blade. 
F~~e ·7a ia ·a ._side .cross•sec1:ion of the dis&ector blade. 
Fiqur.es 7b and 7c ~re top_ and side views of.· the tip of 

. . 

··the dissector _blade, 
. . ' 

Fi~e 8 is a side cross-section view of the 
vacuum device in place on--tha eye durinc; the step of 
·milking 
ICR. 

. . . . 

th• initial incision for later· installation of an'. .. ·, . . .. 

Ficjure 9 -i~ a side cross-sectional view of th.e 
vacuum devic• in place during the step of dissect~nq a. 
circular channel in.· the corneal strama. 

Fiqure 10 is a bottom view of a variation of · 
the invention utilizinq-multiple vacuwa chambers. 

Figm:e·11 is a side cross-sectional view of the 
25 · inventive variatiqn shown in Figure 10. 

30. 

Figure 12-is a bottom view of a variation of 
the invention utilizing a single chamber in.the base~. 

Figura 13 is a partial side cross-sectional 
·vi~w .·of a var·iation of the.· _invention shown in Figure 12. 

_Fi~e 14.ia.a·bot~om view of· a variation.of 
the invention also utilizing·~ultiplevacuwa chamber&. 

Figure ·15 is a partial sid• cross-sectional 
view of _the variation shown in Fiqure 14. 

Fiqure 16. shows· a.· soft inaert suitable for 
· J,5 prof'.lucinq a vacuum on the front of the eye • 
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Fiqlir•• 17~ 11 and 19 are anlarq•d ·side cross-· 
.sectional view• ot · periphe~al.·or ·outer· eclqa of the vacuwn 

. . 

·baa•· whera- they tlould -.et th• •Ul"faee of th•-· aya 4urinCJ 

. 1.l••· 
s flqure- 20: shows a bott~l'l· .v!ev of a '\·ariation of 

th• devi1:e.wh~ch·i"corporates ·radial walls within.the 
. . 

.V&C'1Wll ch.Ull)er-to help.prevent rotation Cf the- vacuum 
~aae during ophtha~mic operation•• 

. . . . . . . . 

Figures 21, 22 a.nd 23. •bow Partial cross- . 
10 sactional ViaWS Of three Var.iations Of tba radial Wali . 

devicoea.placed· in th• v&G\&\la ob.U.r ahown in-Fi~• 19. 
·-·· . . . Ftc)ure .24 ·is. a bOttoa view of a vacuum daviea 

25 

showing, in particular, ·an insert utilizing a nu:mber o.f 

pin• for sngaging the ·anterior -•urface of. th• eye dur·ing 

th• •Y• surgery. 
. . !'iCJQra 25 ia a aide view croaa-aactiOn. Of the 

· device of· Pi9\1Z'e 24. 
J'igur.. ·2&, 27-~ 2.1, 29 and 30.dapic:t th• steps 

· . ot u•ing ~· inventive d•v~~·- to prepare th• eye and 
inatall ·t:b• ?Cit 

0

in th• corneal •tr~·. 
Fivur• ll. tlhows th• pos1t1on1119 or tllaICR in 

the S'trOJlla. 

P••c;ript\on.gf; t;b1 :rnyent;.ign 

inv•~iv• davicea, ·a ab~ ex,lana~ion of 1:h• pby•ioloCJY 
· o:f tb• ey• 18 needed to appreciate the functional . ·.· 
relationahip of the daviae to ~· •Y•• · . . . . . 

Pi~• 1 show• a·horizonul aaftion of th• •Y• 
· 30 · _wi_th th• f)lObe il ._o_f tb• ··~· reaablill9 ·• apbara with. an 

anterior bul9ect •Pherical· p0r:tion rapre11ent:ln9 tbe cornea . 
12. 

~e-CJlobe.11 or· ~•ye cansiatll o~ tbrae 
. . . . 

· conc.antric ¢ovari"'CJ• enci.oainfJ tb.• variOU8 .t:ranmparent · 
· .. ,35 media ~OU9b-wllicb tbe.li9bt. must pa•• Mfora raacbin9 
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· th••ensitive retina 18. The.outermost covering. is·a 
fibro~s prot~ctive p~~tion, th• p.osterior ·-five-sixths ot 
which is· white and opaque· and called the sclera·13,.and 

··sometimes referred.to·a11 the white of.the eye where 
5· ·visible to the: front. The.anterior one-sixth of this· 

· .. outer layer.· is the transparent corneaa · 12 • 
A middle covering .is··· :mainly vascular and 

. .nutritive·· in function iHld · is comprised o:r the . choroid 14, 
·. ciliary body ·16. and iri·s 17;. The choroid 14 generally 

10 func.tions to maintain the retina 18. The ciliary b~dy 16 

.·is involved in suspending the lens 21. and .accommodation 
of the.lens •. The ·iris 17 is the most anterior port;ion of 

··.the middle covering of the eye and is arranged .in· a 
· .. frontal .plane.· It .is a thin circular disc corresponding 

15 · to the diaphragm· of a .camera 1 and is perforated near its · 
·center by a ·.circular" aperture cal.led the _pupil 19.. The 
•1ze of the pup;l VaJ!'ias to regulate the amount cf light 
which reaches the.retina.la. It contracts also to 

.... accommodation, which aervea to aharpen the focus by 

~o. diminishing·spherical-aberration •. The irie 17 divides 
· the .space between the . ~ornea 12 and tha lens · 2i into an 
anterior·:chaulber 22 a~d posterior ~amber 23 .. The 

. innermost. portion.· ot c:overinc~r is the retina 18 , · 
·. ~onsistinq of .ne.rve.elements which form the true 

25 receptive portion f.or visual impressions. 
The retina._·· 18 is a part of the brain arising as 

an out9rowth fromthefore-~rain,·with the optic nerve 24 

serving.a& a fiber ·tract connec:ting the retina part of 
· the l:>ra,in with tba fore-brain. · A. layer of rods and 

·30 cones, lying just beneath a pigmented epiphiliu:m on the 
anterior wall of.the retina serve•• visual cells or 
phot.orecaptors which.transfo~physical energy (light) 
. into·· nerve impulses. 

. . ·The vitreous body 26 · is a transparent 
35 :qelatinc:>U$ mass Which fills the pOf11:,eriorfOUJ:•fif~S of 
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.th• globe l.l..- At it• aides it a\ipporta the ciliary Dody 

16 a~d the reti"a 18. A frontal aaucer~•haped dapr•••ion 

-h~uaes the 191\a~ ·. 

'l'be lens 21 of the eye is a_transparent bi-

$·· .. · conv:ax .bcdy of -~r1atal.lina appaarance placed batvaen 1:ha 

iris 17· and vitreous. body 26.· . I:t.s axial diamater varies 

··.•·markedly with a1;~ommod•tion. A ciliary. zon1.1:1e· 27, 

. · .. con•i•tin9 of transpa~-nt f i~r· passing between th• 

. _ciliary ~dy . l.6. and -len.• 21 serves. to hold th• leris ~1 in 

10 poaition ~d- ,enabl~•. the ciliary muac1e to act on it. 

·. Ref erring again to the com•• 12, this 

outermost fibrous .transparent·· coatinCJ ·res8Dlbles a watch 

.glass~ It& curvat\lre ia somewhat: greater than the rest 

of ~. gl_obe and is ideally . aph.rieal in natu.re. 

··· 15 However, often ·1t is 110:rll c~ed in o~ meri4ian than 

anot9he~ 9i~in9 riae ,t,lg· aatiP.,ti••• A Gent.ral· ~ird of 
.the corn_aa.is c.all•d the optical zone with a •light 
. . . . . 

tla,;tening taking place outwarclly thereof · •• tbe cornea 

.. thickens toward• it•. periphery. -Ho•t of the refraction 

· .2 o · of th~ eye t&kt1• place · throWJh th• cornaa. 

ReferrinCJ to Ficjure 2, a .are detailed drawing ·. 

of.the anteri~~portion.of the globe, shows the various 

.layers of· the com•• .. i2 ·cmpri•ift9 an epitheli,u 31. 
. . . 

·Epithelial cell• on the aurfac:e thereof function to 
. . 

25 maintain ·uanaparenoy of the oornea 12. The•• epithelial 
. . . 

30 . 

. cell• are rich in CJlycaqen, enzymes and acetylcholine and 

their activity reCJUl•t•• tbe corn•al c:orpuaclu and 

contrcal•th•· U'ansport of water and alectrol~•• ~rough 

t.M:laaall•• or th• litroaa 32 or· tile cornea 12 •. 

An.anterior limitin9 1-ina 33, referred to as 

. Bowman'• ...Jlbrane or iayer, i• poaitioned·~ween th• 

,8pipbiliwa 31 and .the -•~QJU. 32 ot tba corn.ea. The 

.atrqma 32 ia compri•~ ot 1-lla haViDJ buula of ti1:3rils . 

. paral,lel to each other and .. cro••incJ the. whole of the 
. . . .. . 

3.5 cornea. While most . ot ·the f i):)roua ban4ll are parallel to 

, R.e c e iv e d · Ti me 12. Apt 11 : 12 . Pr int Time 12. Apr. 11: 51 
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the.surface, $0Dle are oblique, especially anterio~ly. A 

posterior limiti~g 1.am~na 34 is referred to as Descemet's 

maerane. It is a stron9.membrane sharply defined from 
. . . . 

the stro:ma 32 and resistant· to pathological processes of 

the c:ornea • 
The endothelium 36 is the most posterior l~yer 

of th• cornea and consists of a .sin9le layer of cells •. 

· The limbus 37 is the transition zone ~tween the · 
. . 

conjunct1va 38·and scler~·13 on the one hand and the 

·10 · cornea 12 on the ot~e~. 

15. 

Figure 3 shows the various components used in 

this.iriveritive surgical device. The support .base (50), 

incl.ud~s an annular cirqumcorneal vac:uum ring { 52) at the 

end proximal the.cornea and a cylindrical or.central bore 

(54) extending trom the end ot the support base distal 

the eye (56). The support l>ase ·(50). typically contains a 

· viewin.CJ port .(SS) throuCJh the extension wa:J,l of the base 

. to· allow the surgeon to make the initial incision into· 
. ! • • • • 

·.th·• eye and to ·clearly view the operational steps which 

2 o take place ·at · the corneal· surface.. The vacuum is brought . 

. in .from vacua source line ·.(58): •. The circ:Wll~orneal 

va¢:uum ring (52.). is configured so that it meets with and 

aee.ls to the front ~t the eye rendering the support base 

(SO). rel11,tively immobile whe~ the a11pport baae i11 applied 

· ·25 to th$ front_"c:»f the eya {~6l and a ,uitable vaQuum is 
. . . 

appli~d ~o the v~cuum. source line (58). The vacuum. 

Cbamber::form:i.ana~ulal: vacuwn space against the front 

of· the •Y•• · '-"1• support base (50) may also have a pin. 

(~OJ ·which .·serves as. an antirotatory device for corneal 

·.JO · centering quide (62). ·Also shown .in Figura J ·is the 

·incisor blade (68} whicbis inserted by the surqeon 

through. ·the . vi~wing port ( 55) • . An incision blade ( 68) is 

.or a size and cenfiguration which allows the knife to 

enter the cornea· ·at a dl!Pth and anqle suitable for later 

.35 

iii1iiOf 
. . 
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in,ttoduction <Jf the dissector . ·bl.ad• ( 66) into th• · 

· · intracorneal .stroma •·. 
Figure -4 •how• a bottom view of •u.pport base 

(50) in which th• ·c.i.rcwncornaal vaQUWll ring (52) :may be 

.s clearly vit1wed •. ·. Tha ci"C"C:wlcorneal vacuum ring ~52) is 

made up ~f an inneX. wall.- (70) term.inati.ng on _its inside 

by the,· cantra:L. bore (54) .•.. Th•. centrai bOra (54) is at. 

lea•t.lar9e 11noughto •••th• entirety ot the dissector 
· ··.blade ·c&6) as .is disc~•••d ·:t»elow. T~• central bore (54) 

io bas an uis which s~stantia_lly- coincides with the axis 

. · · .. of the diaaector ·blade •. Thti central tiara (54) .is desir-

ably· of ·a le~ such th&t th• ratio of th• ~r•'• langt,h · 
.. . . 

to its d.iamatar ·1s betw~en. 0.2!5:1 and 1!5.:1;, spacifical_ly 

b.etveen o.4:1 and 1~1;_ at i_.at about 1:1 and leaa than 
15 about ·3 : 1; or at ·le~u1t abOut 3: 1 up to a.bout · 15: 1 ~ 

20 

: Pr•tU'ably; the ratio 1• :,about 2.5:1. This: aizinq allows· 

•••Y manipulation bytbe s\ir9aon •. The outer vac:uwa ring 
. . 

wall. ('72) .desirably forms the ou.taid• Qf· ·th• support bas~ 

(SO). I.n~rior ·-to thB cir~arneal·vacuuia ring (52) may 
. ... ·. . . . . 

be one or more rid9•• (74} vbicm extend down to the 

corneal surf ace when ·th• support baa• i• attached to the 

guide. Tb• r_idgea are ·poaitioned within th• circum-
.. ·.c:ome•l vaeuua· rin9 ·c 52) . 1:0 pnvent rotation ot th~ 

· : ·. ~upport· baa•· (50) durilllJ any •ur9ical. c:»paration. 
. . 

25 •.· V•~iat.i.ona oi' ~· ~i.49• ~eaip v:l.11. a 4.i.aGU~••• •low 

wi~·reqardto.Pif)UZ'- 20 ~ough 23. 'The opening_ ('7') 
: . ·' . . . . . . . .. 

. ·.to t:ba·vacuuw. source line ($8) ia abc:n.m in ·Piqura 4. 

Pic;u,re 5 shows a bQttoa view of corneal 

cent~iDCJ ~ fi.xation ~ida ('2). Thia guide ('2) fits 

JO · down within th• ~nnar barr•1 (5.f.) .of support ba•• (50) 
. ' 

and a qroova (78). within .the. autu' aur:fac;:a o:f tba guide 

slid ... over ·and anga9es pin ·(10). · J:n thi• :way,. corneal 

· ... canterin9 and_ fixation ouicia J62) doe• not rotate with · 
' . ' 

·. respect to support ba•e ('O) ~ The inside bor• (80) and 

35 the r•ticl• are u.aed to allow· cen~ering ot the support 
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ba•e (50) about the.cornea and to allow malting a marking 
cut with incision .-..rker (G3)~ Once the surgeon 
determines that th8support base {50l is properly 

center~d by uaing the corneal centering·. anc;l fixation · · 
. . 

·guide.(62), vacuum is applied through vacuum source· line 
. . • . 

(58) and: its tar:minal opening· (76) in the eircumeorn~al 

vacuum ring. (52). . . 
once support _base (5o)· i• affixed to· the front 

· · of· the. aye, tho coi-naal cantering and fixation. guide ('21 

fO _·:is removed ·from the ·canter _bore (54) Of the S·Upport base. 

· (50) and the incision :tor insertion of the dissector 

blade (G6) is made. After. the initiai incision ia 

.. completed,. tl:l• .. dissector barrel ( 64) .is inserted down 

in:to . the. inner bore . (.54) of the support ·base · ( 50 l . · . The 

is· dissector blade (66) is attac:h.eci to ~e dissector barrel. 

: (64) by dissector blade ·aup:port arm (84). As the barrel 

r_otatf;!s, it defines a bai-rel ~xi•,. The barrel axis is 

· .coinc~d.ent to the ·blade- axis discussed below. 

F.igure · 7 shows .the d~sired feature& of the 

20 · .. :e11ssector blade (66) in greater datail. The· blade, in 

cross-section. 1s_desirably rectanrJU.lar in cross-section. 

This permits a large &mount of material to be 
. . 

. incorporated-· i.n the ·blade and yet form a aub15tantially 

· rectangular path.in the interluell.ar· spaces of the· 

2.5 corneal Strama. The blade (66) as was shown above. is in 

the shape of a. 111&jor arc .·of up to· 350° havinq as its 
· c.en~er the axi-s (CS) . as llbown .in Figure 7 • tfhe blade·' II 

major arc i•" .. in a· plan·e perpendicular 1;o that· axis (65) .• 

The blade: may-be. tapered on.its smaller edga as is shown. 

30 in.Tigure·7a and. indeed.may be of any convenient shape 

althoUtJh _we· have found: .the _two noted croaa-aeotional 

.-35 

. . . 

shapes (i.e., rectangul•r or haxa9onal in which two 

· opposite sides are ·longer thai:a the. reJDaining four) to be 

preferred. · Figure 7a shows the cone angle ( 67) of the 
dissector blade as is discussed belew and the dillmeter 
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_ (69) ·ot tn• diasector l>lade (_66)". This ·cs1ameter is 

-pr8f erabiy viewab).e throu9h th• upper end of the 
. . . .. 

dissector .barrel -( 64) • 
T~• blade i• tormed so that the dis•ector blade 

-5 support ara (-84) is at aft angle a_ of up to -~ut 90•. 
. . . . . . 

'?h• anqle of· th• ):)lade &uppc;trt arm (14) to the plane ot -

· the blade· (66) uy pa a value .of o• t.o 90• .• It i• 

preferably babreen·o• and ao•, .more preferably the-angle 
. . -

is io•-so• and most prefera1>1y at>out 34• (% s•) to th.• 

10 - plane of di•••c=t.or blade <••>. - This an9_l• l:'-11lt• in the 

~i•••citor blad•. support arm (84.-) .being 9enerally perpel'.l~ 

dicu1&r· to the· com•• When -i.t· ia inaartecl ·into-th• 

incision provided for introduction of tb• diaaector blade 

_(66)" into t:h•_corneal atroaa. Thi• aftfJl•, ali:h~uCJh not 

15-_ - abaoiuuly critical, is dairabl8 and ba& ~en fOUnd to 
-_ . prevent .·tearing of tb4' epiphiliwa during tbe c:arneal 

opara~ion. · . ·The langth of blade an9l• aupport U. ( 84) i• -

s12ftJ,c:ient-that th•· entire di•••ctor blade_i• v1•1bl• 

through t:b• top of th• 4i•eec::tor barrel d~inv.u••--••• 

' 20 Figure 6. AS was noted with r99ar4 to l'ifJUra l, tha 

"out.er dimaeter of th• diaaaatorbarr•l ('54) i• the sua 

as the :bOre. ·(54) of tll• baa• (5.0). The overall. relation­

ship. of tha aj.zas of tlla di-ter of ·tile arc (69) ot the 

~lade to the lengtb of 1:.ba diaaac::tor barrel ia desirably _ 

- 25 cboaan so tbat the ratio of that lenvth -to ·the arc: 

di-tU' ia .batvaen o.25:1 and 1511; ..,.cifieallY between 

0 •• :1 and 1:1, at least about 1:1 an4 i ... than about 

3 11; and at .laaat about 3: 1 but: 'lea• t:han .15: 1.. A9&in 
. . . . . 

-tbU. ratioa-allov-••• or·:aanipulatiQn by tba •urv•on. 

30 Th• ~i••ector lalada (66) bas two other physical. 
-·par.-eur• wh_ich. wa. beli~ve u be -iaport:ant: t:o . tile 

•ffectiva operation of th• •upport l:la••C50) in providin9 

an intarl-llar ohannal in -the corneal -•troaa. Upon 
. .· . . . . .· .. 

rot:ation. of_ tba dissector -barrel ( 64) , the diuactor. 

--_ 35 blade (66) mut move in a path wbi~ i• substantially 
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· \. planar •. That ·is· tp_say the path of the. disse~tor blade 

' . . . . . 

. . 

( 66) as · 1 t moves in the corneal .. intraatromal· lamellar · · 
·spaca.dascr1i:,ea above, must not vary either.up.or down 

durinq the dissector. ·barrel C 64) rotation. The distance 

s 11 a•• .shown in Figure 7 i• a constant. The blade can be 
considered to.be. in·a planewhioh is perpendicular to the 

axis (6~) which terms t:he center of rinq (66). 
similarly·, ·the cone anqle /J C 67) is praterably 

112• (±3.0°). ·. Aqain, this permits ·the disaecto~ blade 
(66) to produce a. channelwhieh is.parallel.to the 
lillllella found. -in· the corneal· Strom&.. The ·cone anqle {j 

aa.y, of course, vary a tew·degrees dependent on such 
variables as the .. 9aomatry ·of the J:CR installed, the size 
Of. the ·.eye~ . and the amount Of COrJ!'ACtion required. 

15 Figures 7b. and 7c show one des1r.ed tip 
· eo"figuration_ of the diasecto~ blilde (66). we. have found· 

that.acomparat-ively bl~t· ):)ut rowided device will · 

~rovide .an intrast~omal .c.hannel fairly ·praqisely in a 
·cone~nt depth ·within the lamella. ·Sharper blades have a.· 

. . . .. . .. 

· 20 .. ·te,.dency to cut through· the laaella and produce a less 
_desirable.intrastromal cJiannal. 

Figure 8 sh~wa in a. cro~s-section tha .·step .of .. 
creatin9 the·inciaion in the front of the eye .usinq knife 
(6'). ·· The support J.:>asa (SO.) ~ecured by circumcorneal 

25 .vac::uum ·ring (52) is in piace as 1& ~· cornea~ canterin9 
and fixation guide (62). 'fhe.Jcnife (68) has been. brou9ht 
down 'through the eorneal_centering and fixation guide 
(62) .into the epithelium and the stro:ma of the eye (56). 

onC. t,Jle stepsor.canterinq.and initial 
. 30 .· ...•. incia.i.on. are cmaplete; ·the c;orneal centerinq and fixation . 

I • • • 

.911ida (62) and. knife (68) a~e removed and the step shown.· . 

. in Fiqure. 9 ~· carried out;.. 
. In .Figure 9 ~ ·~a1n. the S\lpport base (so r is in 

place on .the front Of the eye-(56) secured by the vacuum· 

·· 35. ·. in cirCW1corneal vaouUJ1 rinv (52) •. Tbe -di•••ctor l:larral 
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(6<&) bavinq d.i.••ect.or blode · ('66) .on its lower end ·is 

. incroduced into .th• inner bortt of the eupport D••• ( 50) • 
. . 

· . 1'h• ·.leading. · ee19a at the· 4iaaac:tor · bl•d• 1• intrOdueed 
i~to th• .incision made during the step sbown in Fivure a 

s and th.a .di•aaet~r l:larral.i• r:~tatod as shown .. · 'rhe. 
dissector barrel is rotated·.far.enou9h·to make a ·full 
circular channel or until the diaaector blade suppnrt arm 
(84) raacb,u ·th• insert~on .ade into.th• •Y•· Further 
rotat;i.on .would ~auae. tearing of the eye.· 

.10 .. ·Tb• di•••ctor blade i• then rotated. in·an . . 

.opposite diraetion so to ramova the.· di••actor • biada < '' > · 
· :- from the channel it ·haa just produced. We hava also 
· .··. found it de•iJ;"ai>le to complete· the inter1-ai1ar channel 

.· .bY. using another .d,111seetor barrel which rotates in th• 
.15 ppp~aita direction. 

··· 1.l'h• %CR -y be introduc:ed •• deacribed below. 

. . . The: circmaeornaal vacuu:a ri.n9 · -Y be pr~uced 
·in a variety·ot d••ir-4 1attan9eunta. For instance, in 
·FiCJUZ'•• .. 10 an4:t,1, a ~lt:i-Chaueracl device is shown. In. 

2·0 f'iqure 10, : a bOttoa view of' th• support ba•• (86) i•. . 
found. · ft• airc:W1c:orneal vacuwa rinq ia -d• up of thr•• 

. di•~inet ehawbar• .·Ci•) I each of vhic:b are ao~ec:tad to 
the v•cuma. •ourc• 1·1ne opmiing (90) • Thi• .variation i• 

: deairecl whan . aiditiomal 11\lpport 1•· nnded bat'llieen th•· 

25 outer support baa• vall (12) and the aupport baa• inner 
bOr• c·94) • . a8caue the torce · appliad t.o 1:he eya is 
·proportional·~o·tb• area ~ubjacted to vacuwa on the front· 
of th• •Y•• this variation can be u•ecl to additional area 
:under vacuma to the device without· tram.a t~ tht1 eye. As. 

30 .may·· -n in Figure·J.1,tb• variou• interior wall• (96) 

.·. ara . of a different heigh~. allovinq 'th• to aonfora to th• 

: . :tront at th~: eye. . ·. 
Fi4)m'e• 2.2 and 2.~ . all~, r..-paativ•lY, ·a bottom.· 

view and a. aide partial cro••-•ec:~ional.viav of another 
JS variation of th• support ba•• (98) in which th• 
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. ·circum.cornea1 va®Wll rin9 :does not completely encircle 
the eornea. Tbl& ~onfi~ation allows the viewing: port 

. (as. shown in F.igure 3 aa ( 5-5) l to be qu.i te large and 
allows the surgeon.views of the. cornea both from above 
·through the inner bore. of:··the dissector •rrel or through 

. . . 

the . side . viewing. port during·. the prQduction of the 1~.rie~ . 
. stromal chailnel. Specifically, the· open part of the 
~~an.nel 1'J.&et~ ·the. eye at surf.ace (lOO) . and the vacuum 

. aoutce line openinq provides a vacuum sourca to the 
. 10 openinq which fits against the eye. support base (10.2) ,· 

: as is shown i.n Figures ·14. and 15, is a aulti~chamber 
device analogous ta that found. in Figures 12 and 13. The 

. . 

d.evice and Added upp~r chamber (104) allow the vacuum to 

· · ·more .easily circumnavigate the· cornea. . 
is Figure-16 shows a side perspective cross-

. Section Of an insert (l01) Which is suitable for 
. ·. . . 

incl~sion i.~ the lower end of. the support base. This 
·. . ' . . . 

,ins.art has _a suppo~· ring (~0$) · whicb-may be metal, stiff. 

plastic or·other.suitable material. A ,rubber seal (103) 

20 _which fita · aq1ainst the edge :1~ banded to the sn~pport rin9 
(lQS). The support ring may have boles (107) inserted 

therain so ~o ~llow vacuum access when the insert ia 
_plac~d -into a support·such as that shown_ in Figures· 

25. 

20-23. 
Figures 17, 18 and·1$ show three variations of 

. . . . . . 

the s~'faces which are desirably used as the _sUrfaces 
which JD.eet th~ corn•• in tha-circumcorneal vacuum r.ing. 
Specifically, Figures 17-19 are partial cross-sections of. 
the vacuum chambers &bowing various edqea of the 

30.. cir~orneal v-.cuum. chamber where the. edges meet ·the 

surface of th~ eye._ SpecifiQ~l~y,· Figure 17 ahows a 
·. v~iation in wbich the cir_cumcorneal chamber ( 104) bas ·an 
outer surface (106).which·is disposed at an angle J such 
·that J which is the _angle -whic~ a·tangent to a patient's 

· .35 cornea would.make at that point. Similarly, inner 

iii1i1ii1Mli · . 
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c:h.U.~ 949• (108) .i• QUt at an_ angle ICa\lwh :that the 

inner c~er edge (.108) would lie substantially fla.t 

aqainst the_.patient'a cornea~ In FitJUre 19, the vacuum 
. . ' 

-~amber ( 104 l has an .. · oute,: ro~cled. c:ham.HI: ecl9• C 110) . and 
!5 an·· inner chaabar edge (108). vhich i• similar in design 1:0 

. the var"iation shown in .Fi~e 17. The Fi~e 18 

variation u••• an outer·. chamber •d9• ( 112) which ia 
aom.awhat sharpar·but ia·not so sharp_•• to C!&U•• 

··~•tant.ial trauma ·or cuttin9 ot the corneal surface. 
10 Th• in11er .ehambar adqa (114) is of a aiailar shape .• 

15. 

Th• vacuum.chamber walls, th• circwacornaal 
rin9a, and the aupport baae may a made ot a variety or 
mat~rial• includinqvarloua plastics, .. tala, and pliable 

· mat9rials ·· such .as natural aDct synthetic rubbers. 

Tb:apr•f•rrad·variant of thacircwacorn•al 
'. 

vacuum ring contain• a nmmar.of r1d9•• or van•• which 
serve to help prevent rotation ot the aupport_ba•• during 
the ophthalmic operation. There are a n~ ot suitable· 

. ways of j.ntroducin9 •uch anti-rotatilMJ feature•. Por 
20 inatanee, in Figure ··3, llhort rid9u (46) are included 

botil in th• innerancl ~tar wall• of tb• ci:i:cmacorneal 
vac:u~ rin,9 (52).· The l.warteainua of tll••• •bort 

. van•• · ( 46) . rut against .th• comu and attar vacuum i•· · 

. applia4_ ~- i:b8 VAC:UWI ZOiftfJ (52) I ~- cornea i• dr.&VD llp. 

25 into the •pa.ee •~oundin9· the vanu ( 46) and th• van•~ 

pravat. the support baa•·from. rotating. Fivuru 20-23_ 
•llOV.other versiona_ of vane• aui1-abl• for preventing 
J:'Otation of th• support ba- (50). Pigura 20 aowa a 

. .. 

· Httoa view o~ support ••• (:SO) 1n Which el8V811 vanes 
30 (116) ara interposed within the circ;uacoZ'ftaAl vacuum ring 

( 5.2 l . M 1• •hown in partial cro••-••ction of 1:h• 

ranclition •hovn 1n·Fi9'ire 20, tbe vanu have several 
identifying f-tures. ft~ surface (118) ·auat _.t th• 
surface o~ tb• cornea after tb• suction 1• applied· to the 

35. riD9. There are pathway• variously tbrou9h the opening 
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·(120) and the stub .'Wall (122) whic:h aliaw· the vacuum to 
b•.distrioutecl from the vac::u.um line opening ·(124) ~o.be 
distributed evenly abOut the full.circumference of the 
circumcorneal vacuum chamber. The pathways .for the 

5 . distribution of. the vacu~ around. the chamber. is no~ . 
critical. Multiple vacuum inlets are suitable and o.ther 
channel shapes ~re appropriate. •· Figure 22 shows. st.ill 
another ·variation of thevacuum Chamber vane (126).also 
utilizing a·stub.wall (122,l to allow vacuum·disU-ibutlon. 

·. io · The vacuum .chamber vane (126) uaes an •dcU.tional slot . : .. . . . . . . ' . . . 

·('128) to distribute·tha vacuum •. Once again, however/ the 
.. lower S\lrface Of the Vane meets flush with the eye and 
forms·s111all.inden~ations within the cornea once vacuum is· 
applied. 

15 ·-Figure 23 shows ·a variation· in concept for vane 
shape •. ·The variation,· instead of providing: fo_r flat 
sl.lrfac"'·aga:i;nst.the cornea inataad is stepped.insuch· a 
way that SJ1all paints (130) which are ct1t.into the vane 
(126) enga9e the cornea when vacuum is applied .to the 

. 20 . dev~ce •. vacuwa is 'distributed throuqh hole c12o) and in 
the . 9paces farmed betwaan outer wall ( 132) and the lower ·. 

,·vane point~ the •p•ce. between the two vane points (iJo) . 

·and the.space between.the upper vane point (130) and the 
tnner wall (134). 

.25 

30 

. . . 

. · · Figures 24 · and 25 show anot:her variation in 
whic::h an· .insert (136) containing- a number of pins (138) 

. . 
. may .i:,e· ·included &8 an· .. intc~Al portion of the . support 

base· (-50). Pig\lre 24 shows. a bottom· view of the ring as 
it is placed •ithin the bottom portion of the support 
base (50). The inaert rinq.(136) r;:ontains a surface 

.. (140) Which· iierves · •• the ·inner wall of_ the circumcorne11,l 
· vacuum chamber (142) •. -In this variation of the 

invention, ·pins (138) extend .for ·a. short distance ~rough 
that slopinCJ. wall (140) so that as vacuuin. is introduced 

35 ·· .. into chamber (142); the pins· en9a9e the •Y• and peneetrate 

liii1i1i1Hr 
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a lib.Ort diatance into the cornea.· Th• ins•rt ring may 
. . · .... · . . ·.• . . .... 

al•o .· inc:lude slots ( 14:2) to . allow the. vacuum to be 

diatri~':J.t.ad9aoaatricallY.Uout. ~a.pins.with a· bit more 

regularity. 'I'he insert ring .(136) may bepiacad _ina 
chamfcar within th• interior· surface of supporl baa• (50) 

aa 1• shown ·in a cross-section in l'iQur•.25. ~ i• shown 
in Figure 25, the S'1%'fac;e· of. the in••rt rinCJ which meet&. · 

~eanterior.cornea· (140) is, or maybe,,•~oped in th• 
..... fashion •• is the· at1tarior wall .(108) fourid in 

. . 

· .·. _Fl~e· 17 . an~.· 18 1 Iz'.acidentally ," th8 · CNter .va-cu• 
chamber ·wall_ (l44l is shown ·1n .croaa-aection ii\ Fiture 25 

to have· a square shoulder. It.has.b9en obaer1ad that 

' thi•· GO~figuration G~U·•· only.· •ini-1 . trauma . vh•n used ' 
in.t:bi• inventive .csavica with an appropria~a amount of 

15 vacuum.· 'Th• .trauma: is •••n·to"b8 even l••• than that 

obaervecl wlth vacuum chmiber ·outer· wall• (10') auc:h as ia 

. •hown in FifJUJ:• 11. 
Theile colll)inations of vacua .cbJQlbars, vanes 

ancl ridge~ within.th• vacuua c:hamber, ina•rt.ring• with 
20 and without· pins,· all serve to prevent th• rotation of 

. . the devic:• ·during the ophth&lmic operation ror whiGh th:is 

.device is intendacl. rurtherao1;e, the ue of . th• j.naert 

· rin,g help• to.prevent twiatilllJ of the corneal •~fac• 
"-urinq.insartion of th• diaaectorbladil, aa explained 

~' below •. · 

.·cn.Eat,i9n. g( th( i;mtantiy• ·p~ic9 

_l'icJqr.. 2e~2,t ahow th• proc:-• tor uaing th• 

combination davice.-
30. ·· ·· · Fi9'Qr• a&· •hove a. c:OJlbinat.ion of aupport a•• · 

·cso) an4.corn.a1· centari.IMJ. U4 fixation guide :(62) placed 

.on the front Of a patient.'• aye (14&). The •11r9aon 

can~.a .tba device on .tha aye.waincJ reticle (82).~ At 

.thi~ point, vac:uwah.~s not"en applieclto th• 

·· · JS ciremaaarnaal. vaauwa rilUJ (!52). Bowevar, •• •4'0n •• th• 
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· .. device: is cons.iderad to be· c;antered, · vacuv.JD i• applied 4s 

... ·is shown in .FiQUr•· 27· thrqugh vacuum so~ce line {58). 

The aaount of. vacuum_appliad.ia ~own. The ·~orneal 
.. eent~r in9 •lld . f i~atio~ f\iide ( 62) i~ · t.ben removed. from 

5 · support base · (50) •. ·it may·_ba observed that within 

_circW1corneal vacua ring· (52) is a sligbt bul9·in9 ot the 

. eye~ This bulging_ of th•" aya contacts· th• vanes within 
. . . -

· th• vacuum chamber; such. ·van•• are · discussed._ with 

relation to Figures l.,. 4,, 20, a1, 22 and 23,· and the 

10 insert>rin9 aho¥n ·in· .Figures 24 and 2s." Thi• contact 

.·with. tha.v.an•• helps prav~t rotation or oth•~·.avemant 
~f ·the aupport ba•• .($0) •.. Onc;e_ th• aupport .m.ae ia 

· firaly affixed· to th•. aye,· tbe lance . (68) ·is :broU.9ht · 

through the window ·1n the auppon .base to.produce a.small 

15 incision (148) in the cornea. ·The incision extencla 

. throu9h ep~th•l_iwa and. Bowman's mabrana and ·is 

.approximately 1-2 1111 lonfl and abOUt 0.2 - deep. ·Th• 

incision .ia on a_racliua ot-tba cornea. A.mll spatula 
· whieh tit•·. into incision ( l.4_8) :may be Wied to make an 

. . . . . . 

20 initi•l aaparation·in the inner lamellar layera at th• 

~bottom of i~ci•ion (14.8) within th•. a~oaa. Thia· 

.. ~teaai119_• cit ~·-· l .. •lla •ill· t•cilitate ·the i"-•rtion of 

·the di.••c¢o:r blade (GG)". ·It mould be noted at ·this 

. point that · the : large viawj,n9 port · ( 54) promote• •••• of 
. . 

2.5 viewing tai;- the 9ur4JeOn· onto the car.nee particularly when 

.uaed in conju.nation with th• large J:D bare o~ the support 

-·· .(50). 
~ina.lly, dissec:tOr ~•l (64) is introduced 

into 1:.b• auppon••• (50). ·Th• di•••c:tor blade (66) i• 

"30 intr.oduced. into t:he com•• tbr01l9h inci•io~ (148) and 

turned until dissector bla- auppart ara (84.) n•U'• the 
"incision (148). 1'ben 1ihe support arm reach•• tbe 

. incision, ~. ro~ation of clisse=_or barrel ('4) and 

attached di•••ctor bl•d• (66), it.' i• reversed and~· 
3~ diaaector blade is ba~ed out of the inner aubllurfac~ 

· · R~ceived ~~me. f2.-Apr. 11: 12 Prlnt .. Time 12. Apr, 11:49 
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laaellar tunnel it has formed. The· vacuum is then eased 
and suppo_rt base C 50) is r_emovad fro~ the eye. . One~ the 
inventive·· device .is removed from the eye, the· ICR ( 150) 

·may be i_ntroduC::ed. ·into the· intrastromal Channel jus~ 
5· producec1·c1esirably with a coating of hyaluronic acid or 

.other. suital3le material as· a lubricant. The ends of ICR 
(lSO)· may~ joined usinq techniques discussed in the . . . .· . 

patents discussed above .. -.--
This invention has beandeac~ibed· and 

10 exemplified in some detail. Those havinq ordinary skill . . . . . 
in this art would reco9nize variation& and eqUiva-ients 
whieh would be well within the scope of ·the invention 
disclosed here ·but-perh~ps oUt$ide the scope of the 
appended claims.· It is applicants' intention· that ·these 

· · 15 · .. equivalent variations be included within the s~ope ot 
this invention • 

20 
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1 •. A dissector bla"e aaaeml>ly suitable ·t.or 
forming a ;anarally cj.rcumeorneal. interlaaellar channel 

· s ·.-in an aye comprisin9: 
a bi•d• hav,in9 • c:ro••-•ection, whi~ blac:i~ is 

·. in the torm at. a major. arc. having· a di.aaeter i.n a plane·. 
· about· an axis perpendicular. '\;a that pl-.n,e,· ~ving a 

. . . . . . . 

,, .·dillisact:inCJ end and a blade support end,. and . ' ' 

lo a blade 11upp.ort attached t:o th• . blade •upport 
end. in which the blad9'. support .is at u anqla of up to' 
about:ao• to the.plane of the blade. 

. 2. The bl•~•- aas~ly ot clam i· ad41 tionally 
15 comprisinga·9anarally cylindrical 4is•actor barrel 

.· . having' an· axis. subs1;.antially. coillci4lant ~to . th• blade . 
. - . . . 

'·· .. · axia, said. 1-rrel. connected to ·~e blade support and 
·.·. · haVinCJ an ·.inside diD41tar and an outaide 41ueter. 

· 20 . ~. · .A 4i•••ctor blad• assably · aliitabl• tor 
··• forming. a gane..ally. eir~orneal i~ierlaaellar channel 
· in an· eye .ccmpriaing: 

a. ·bl•de having a croaa•.saction, which blade is 
' .. · in ~·- fora o~ a major are in a piana aboQt . an .xia 

· · 2s ~1~1ar· ~o= tlm~ plane, having a d1n•ctin; end and 

. . a· .blade 8Upport ati:aQhed at on• end ~ 1:he. 

b.lade. npport end Of . the blade alid at .t!Ui·. O'tllar and to a 
. . . . 

cH.•••O'tor ~1 having· an- axiii aubatantially coincictent 
. . . . . . .. 

30 to the blade axia, arid 

35 

a 9.liU"ally . eylindrieal di•-~or baftal hav_ing · 

. a blade •upport end, a viwill9 encl, an inaida di-•t~, 
&ft OUtSida d".iuat8Z'1. ·'and. an axis avJMi:afttially OOi~Gidcnt 
to the blad~ axi•· · 
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. 4 • . . The blade &f!laembly Of claim 3 in which the 
blade support 1s.at an an9.).e of up to about so• tc:. the 
pliaDe of :the· blade. 

5. 
. .. ~ 

The b;J.-.de . aaaem.bly of cla•llll· l and 4 in 
which the bla~e support is at ananqle .bet.ween 10° and·· 
so•. 

.. 
· 6. . . The blade asse~ly of claim· s in which the 

10 ~lade ·li\.lPPC);t is ~t an angle ot about 34 •. (± 5) ·• 

. . 

·.1. · The blade assembly of claims l and l in 
which the blad:e ~cross-section is rectangul,ar or is .. 

. . . hexa9~nal ancl havin9 t"o opposing sides .of the blade 
·15 which :are: longer than.the fo~ remaining sides. 

20. 

8. The· blade assembly or claim 7 in which. the 
cross-section is .positioneci auoh that it forms a cone . 
. anqle of 112• (±.Jo•)~. 

. 9 •. ·· The ~lad• assembly of claills :2 ·and 3 in 
Which the diameter of the arc of the blade is less than 

. the inside diameter :of the dissector barrel. 

·. . . . . 

2~: ;10. · .'l'be blad~ assembly of claim 9 -in which. 
substantially all .·of the blade may be seen in the viewing 

. . . 
encl or. ~e dis~ec.tor. barrel. 

11. '?he blade aaaembly of claims 2· and 3 in 
30 which the.ratio.of·the.length of the diaaec::tor carrel 

along its axis to the di•etel" of the arc of the blade is 
between abo~t o·.·25: 1 ~net 15: 1. 

12. The alade •••embly of claim 11 in which 
·35. the ratio is.between 0.4:1 _and 1:1 • 

. . . 
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. . . . . 

. lJ-~ . The blade •saembJ.y· ·of cl.aim 11 in which . 

the ratio is at least about 1: 1 and l••• than about 3 :.1. 

14., Tb~ blade.assembly ot claim 11 in whiCh 
the ratio is at .l•ast ·about .. J:.1 but! l••• ~n about 15:1. 

15. The bla~e ·aaaeably of claiaal and 3 in 
- . . 

· · which th• blade. «lissacti,nCJ end is bl~nt. · 

· 10 · 1'. The blade . ••••mbly of claiml · 1- ·and l in 
.wnieh tl'l• blade dissecting and i• rounda4 • 

. . 11. A corneal YaC:\llm oanterin9 guide and 
·· dis•actrjr assembly·. cmapri•in9 . a suppoZ't! ba•• having. a 

15 proxi-.1. and; a diat;al end; a·centt;al •action bavi,n9.a 
wail with.a 9enera11y cylindrical.bore with a central 
axi• whic:ll central s9Ct.ion- mctenda bet!waen ~aproxiaal 
and distal ends ~f-t.b,e support _balla,.the Cylindrical bore 

. . . . . . . . 

having ·a length and a diaaeter and where the ratio ot the 
.ao l•nqth to thf!! dimtel!'.111 b@ltwean abaut o.2s:1 and 15:1, 

·.and an· .annular vam1\UI dumber. J.ocat.M •t tbe proxiaal •nd 

and adapted to create an annul~ vacua apaQe When plac:ed 

·.· ... 

25 

· •CJ•.1nat tbe •Y•. 
18. . Th• •••eablf of claim · 11 in Wll.t.Gb Ce 

annular vacuuia ch••ber us an inn:er wall and. an out:er . . . . . . . . . . . . . 

vali an4 ai: i .. .t one of 'the inner an4 outer walls have 
intaf)ral.riq .. or vane• whieb-are -4apted to extend down 

··to and contact tb• · •Y• durin9 wae. 

19. ~· •••@llbly<oi·c1&11111 in-vbiab the 
vacuWD. cba•m..r contairul.int~al rid9••· . . . . I . , 

20. ·Tb• ·•••ultly'of claia 11 in vblab the 
35 vaCUWD chulber ~ont•in•·raadia1·vanea. 

.. . . . 
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. 21. The·. assembly of .. claim· 11 in which the · . . 

r11tio is between 0 •. 4:1 and ··1 :1 . 

. 22. ·. The •••a.bly ~f · claim 17 in . which the . . . . :· . 

s . ratio is at .:least 1: l >a.net l••• than about 3·: 1. 

. 10 

15 

23·. The •••eml:>ly of claim 17. in. which the· 
ratio i• .· at least 3: 1 but less than a.bout 15; 1. · 

24. The .as$ema1y. of claim 11· in·. which the . 
.vacuum.chamber.contains. an·inaert·detachably mounted to 
··the proxim•l ·end or- the support base which· insert 
.·contains· short pins mounted to engage the. cornea durinq 
use. 

25.· The as:sembly of claim 17 additionally 
.·. eom.p_rising a corneal c:e11t~ring and fixation quid• having-· . 
. . ·an outer diameter whlch sl:i;dably. ti;a within. the . . 

cylindrical b.ore of the support and a reticle coincident 
20 wi~ .. tbe centt"al.axis ·or·tn~_support base • 

25 

26. The asselllbly of claim 17 additionally . . 

c:ompriBing a Jcnite 4daptad ~o place a. small inoiDion in · 
the eye. 

.. : 

27. .·· ~e •••Qlbly o~ claim 25 additionaily 
:c::=oapriain9 a viewing port.throu9h the central section 
· wal.l • 

. ··3q. ~a. The· ass8Jlt)ly of claim 17 additionally· 
· .. dompriainq the ~issectoi; : blade •••eably of claim. 7 • 

. . ~5 
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