
1 DESCRIPTION HOLDING APPARATUS FOR VITREOUS BODY SURGICAL CONTACT  LENS
AND HOLDING PORTION AND CONNECTING PORTION FOR  5 VITREOUS BODY SURGICAL
CONTACT LENS 10 Technical Field The present invention relates to a holding
apparatus for a vitreous  body surgical contact lens (hereinafter referred
to as. surgical lens) which is  used in diagnosis and surgery of an eyeball
of a human body, for holding the  surgical lens on the eyeball of the human
body, and a holding portion and a  connecting portion for the vitreous body
surgical contact lens. Background Art 15 In the surgery of the eyeball of
the human body, the surgical lens is  indispensable in order to secure an
excellent surgical field. Hereinafter, the  surgical lens will be explained
with reference to FIG. 12, FIG. 13(A) and (B),  and FIG. 14, taking a case
of the vitreous body surgery, which is typical  ophthalmologic surgery, as
an example. 20 Incidentally, the same symbols and numerals are assigned to
corresponding parts in FIG. 1 to FIG. 14. In the vitreous body surgery,
first of all, as shown in FIG. 12, an  upper eyelid 110 and a lower eyelid
120 of an eyeball 100 of a patient laid on  its back are pulled upward and
downward respectively to be opened using  25 eyelid openers 10. Next, a
surgical lens 50 is held in a desired position on the eyeball 2 5 



10 15 20 25 100 whose eyelids are opened. However, since the eyeball 100 is
substantially spherical, the surgical lens 50 is needed to be held so as
not to  slip down the eyeball. Thus, as shown in FIG. 12, a surgical lens
holding portion 30  (hereinafter referred to as lens ring 30) having a ring
shape is conventionally  stitched to a sclera 130 (the white part of the
eyeball) on the eyeball 100  using a suture 60 in order to hold the
surgical lens 50 on the eyeball. This stitching will be further detailed
using FIG. 13(A) and (B), and  FIG. 14. FIG. 13(A) is a case in which the
lens ring 30 having two stitching  and engaging portions 35 is stitched on
the eyeball 100, FIG. 13(B) is a case  in which the lens ring 30 having
four stitching and engaging portions 36 and  37 is stitched on the eyeball
100, and FIG. 14 is a cross-sectional view taken  along the C-C line in the
case. Here, as shown in FIG. 13(A) and (B), the lens ring 30 has a diameter
larger than that of a cornea 131 and is held on the sclera 130. As the
suture  60 for stitching the lens ring 30 on the sclera 130, a 5-0 Dacron
suture or a 7- 0 silk suture is used. A surgeon passes the suture 60 into a
surgical needle as in the  example shown in FIG. 13(A), passes the surgical
needle in such a manner as  to scoop up an upper half layer of the sclera
130 as shown in FIG. 14, and  bridges the suture 60 over the stitching and
engaging portions 35 to stitch the  lens ring 30 on the eyeball 100. 



The example shown in FIG. 13(B) is a stitching method in a case in  which
the lens ring 30 is detachable. The surgeon passes the suture 60 into the
surgical needle, passes the 3 surgical needle in such a manner as to scoop
up the upper half layer of the  sclera 130 as shown in FIG. 14 along the
circumference of the lens ring 30 to  fix the stitching and engaging
portions 36 and 37, and finally ties a temporary  knot 61 of the suture 60.
When the lens ring 30 is detached, the temporary 5 knot 61 is untied and
the suture 60 is loosened to remove the suture from the  stitching and
engaging portions 36 and 37. When the lens ring 30 is stitched  again, the
suture 60 is bridged over the stitching and engaging portions 36  and 37
and then the temporary knot 61 is tied again to fix the stitching and
engaging portions 36 and 37 so that the lens ring 30 is stitched in the
desired  1 o position again. When the stitching of the lens ring 30 on the
eyeball 100 is completed  in the above-described way, as shown in FIG. 12,
the surgeon inserts a  scalpel into the eyeball 100 and a light guide 80
for illuminating the surgical  field, a vitreous body cutter 70 for cutting
and sucking the vitreous body in 15 the eyeball 100, an infusion 90 for
injecting perfusate of an equivalent  quantity to the quantity of the
sucked vitreous body, and so on are inserted  into the eyeball 100 to
perform interocular surgery. In FIG. 12, above the surgical lens 50, a
not-shown surgical  microscope is set and the surgeon performs the surgery
while observing the  20 surgical field through the surgical microscope and
the surgical lens 50. If it is required to observe a different surgical
field as the surgery progresses, the  surgical lens 50 is appropriately
rotated using a swab 75 or a fingertip and the  like or replaced by the
surgical lens 50 having a different shape, or the  



stitching position of the lens ring 30 is changed as described above. 25 It
has been made to be clear by the inventors that, in the interocular
surgery performed as described above, there are following problems. 4 5 10
15 20 25 To begin with, a first problem is that the passing the surgical
needle  in such a manner as to scoop up the upper half layer of the sclera
130 is an  operation requiring the greatest care and time even for a
skilled surgeon.  Moreover, since this stage is a preparatory stage for the
interocular surgery,  imposing a burden of paying attention on the surgeon
and consuming the  time in this stage are greatly disadvantageous to the
subsequent interocular  surgery. Further, a second problem is that, even if
the skilled surgeon pays  close attention, in case the surgical needle
penetrates the sclera 130, tissues  under the sclera are damaged, which may
cause a complication after the  surgery. A third problem is that, even if
the surgery needle does not penetrate  the sclera 130, it is obvious that
the surgical needle and the suture 60 are  invasive for the sclera 130. A
fourth problem is that, since the lens ring 30 is fixed on the eyeball
100, every time when the lens ring 30 interferes with a surgical operation
as  the surgery progresses, the lens ring 30 is needed to be detached by
cutting  the suture 60 or by untying the temporary knot 61 to loosen the
suture 60 and  



the first to third problems are repeated. For example, in so-called triple
surgery, in which three types of  surgery, that is, ultrasonic surgery for
emulsifying and sucking crystalline  lens, retina and vitreous body
surgery, and surgery for inserting an interocular  lens are performed at
the same time, the surgery progresses in the order of,  for example, (a)
ultrasonic emulsification and suction of the crystalline lens,  (b)
vitreous body surgery, (c) interocular lens insertion, and (d) air
displacement and interocular light solidification, and the surgical lens 50
is 5 5 10 necessary in the stages of (b) and (d) while the surgery cannot
be performed  if the surgical lens 50 and the lens ring 30 are stitched on
the eyeball 100 in  the stage of (c). As a result, it is required to detach
the lens ring 30 by cutting  or loosening the suture 60 when the stage goes
from (b) to (c) and to stitch  the lens ring 30 again when the stage goes
from (c) to (d). A fifth problem is that, since the lens ring 30 is fixed
on the eyeball  100, there is a part which cannot be observed even if the
surgical lens 50 is  rotated or replaced as described above. In this case,
conventionally, the surgical lens 50 is slightly tilted in  the lens ring
30 to perform observation, but it is difficult to finely adjust the  tilt.
As a result of dedicated study in order to solve the aforesaid problems,
the inventors have thought that the problems can be solved all at once if
the  lens ring 30 is connected to the eyelid openers 10, not to the eyeball
100. 15 Disclosure of the Invention 



?0 f5 More specifically, a first invention is a holding apparatus for a
vitreous body surgical contact lens, which is characterized in that it
comprises: eyelid opener portions for pulling and opening an upper eyelid
and a lower eyelid; a holding portion for holding the vitreous body
surgical  contact lens on an eyeball; and a connecting poring for
connecting the eyelid  opener portions with the holding portion for the
vitreous body surgical  contact lens, in which the vitreous body surgical
contact lens is held on the  eyeball. A second invention is the holding
apparatus for the vitreous body  surgical contact lens according to the
first invention, which is characterized 6 5 10 15 20 25 surgical contact
lens according to the first invention, which is characterized  in that the
holding portion for the vitreous body surgical contact lens is  connected
with the eyelid opener portions in a manner in which a position  thereof is
adjustable. A third invention is the holding apparatus for the vitreous
body  surgical contact lens according to either the first or second
invention, which  is characterized in that the eyelid opener portions have
a structure in which a  portion pulling the upper eyelid and a portion
pulling the lower eyelid are  integrated with an elastic portion
therebetween. 



A fourth invention is the holding apparatus for the vitreous body  surgical
contact lens according to any one of the first to third inventions,  which
is characterized in that the holding portion for the vitreous body
surgical contact lens has a shape of a ring. A fifth invention is the
holding apparatus for the vitreous body  surgical contact lens according to
any one of the first to fourth inventions,  which is characterized in that
the connecting portion is composed of an  elastic member. A sixth invention
is the holding apparatus for the vitreous body  surgical contact lens
according to claim 5, which is characterized in that the  elastic member is
a cord body. A seventh invention is the holding apparatus for vitreous body
surgical contact lens according to either the fifth or sixth invention,
which is  characterized in that the elastic member is silicone rubber. An
eighth invention is the holding apparatus for the vitreous body  surgical
contact lens according to any one of claims 1 to 7, which is  characterized
in that the holding portion for the vitreous body surgical 7 contact lens
has an engaging portion to be hooked by the connecting portion,  and that
the connecting portion has a hole to be engaged with the engaging  portion.
A ninth invention is the holding portion used for the holding  5 apparatus
for the vitreous body surgical contact lens according to any one of  the
first to eight inventions, which is characterized in that it comprises the
engaging portion in at least two positions, in which the holding portion is
used by connecting with the eyelid opener portions via the connecting
portion  which is hooked on the engaging portion. 



10 The tenth invention is the holding portion for the vitreous body
surgical contact lens according to the ninth invention, which is
characterized  in that a lower inner circumferential surface of a
cylindrical body portion  forming the holding portion for the vitreous body
surgical contact lens is  chamfered following a shape of the eyeball. 15 An
eleventh invention is the holding portion for the vitreous body  surgical
contact lens according to either the ninth or tenth invention, which is
characterized in that a surface of the cylindrical body portion forming the
holding portion for the vitreous body surgical contact lens is frosted. A
twelfth invention is the connecting portion used for the holding  20
apparatus for the vitreous body surgical contact lens according to any one
of  the first to eighth inventions, which is characterized in that it
comprises: a  closed loop member for connecting the holding portion for the
vitreous body  surgical contact lens having elasticity and being capable of
connecting the  holding portion for the vitreous body surgical contact lens
in a semi-fixed  25 state with friction. A thirteenth invention is the
connecting portion according to the 8 twelfth invention, which is
characterized in that the closed loop member for  connecting the holding
portion for the vitreous body surgical contact lens  having elasticity and
being capable of connecting the holding portion for the  vitreous body
surgical contact lens in the semi-fixed state with friction is a  5 rubber
member having a ring shape. A fourteenth invention is the connecting
portion according to either of  the twelfth or thirteenth invention, which
is characterized in that at least one  or more engaging holes for engaging
with engaging portion of the holding  portion for the vitreous body
surgical contact lens are provided in the closed  



10 loop member having the ring shape. A fifteenth invention is the
connecting portion according to either of  the twelfth or thirteenth
invention, which is characterized in that a  substantially rectangular
engaging hole is provided in the closed loop  member having the ring shape.
15 Brief Description of Drawings FIG. 1 is a perspective view of a holding
apparatus according to an  embodiment of the present invention seen in a
state in which the apparatus in  practical use is turned over; 20 FIG. 2 is
a perspective view showing a state in which the holding  apparatus
according to the embodiment of the present invention is set on an  eyeball
of a patient; FIG. 3 is examples of a plan view and a side view of a lens
ring  according to the embodiment of the present invention; 25 FIG. 4 is
examples of a plan view and a side view of the lens ring  according to
another embodiment of the present invention; 9 5 10 15 20 FIG. 5 is
examples of a plan view and a side view of the lens ring  according to
still another embodiment of the present invention; FIG. 6 is examples of a
plan view and a side view of the lens ring  according to yet another
embodiment of the present invention; FIG. 7 is a perspective view showing
an example of a connecting  



portion according to the embodiment of the present invention; FIG. 8 is a
cross-sectional view showing a state in which the holding  apparatus
according to the embodiment of the present invention is set on the  eyeball
of the patient; FIG. 9 is a cross-sectional view showing a state in which
the holding  apparatus according to another embodiment of the present
invention is set on  the eyeball of the patient; FIG. 10 is a perspective
view of the holding apparatus according to  the embodiment of the present
invention, which has another form; FIG. 11 is a perspective view of the
holding apparatus according to  the embodiment of the present invention,
which has still another form; FIG. 12 is a perspective view showing a state
in which a holding  apparatus in a conventional art is set on the eyeball
of the patient to perform  vitreous body surgery; FIG. 13 is a plan view
when the holding apparatus in the conventional  art is set on the eyeball
of the patient; and FIG. 14 is a cross-sectional view taken along the C-C
line in FIG. 13. Best Mode for Carrying out the Invention 25 Embodiments of
the present invention will be detailed below with  reference to the
drawings. 10 FIG. 1 is a perspective view of a holding apparatus 1 for a
vitreous  body surgical contact lens (hereinafter referred to as holding
apparatus 1)  according to the embodiment of the present invention seen in
a state in which  the apparatus in practical use is turned over. 5 The
holding apparatus 1 includes a pair of eyelid opener portions 10a  and 10b
for pulling and opening an upper eyelid and a lower eyelid of a  



human body, a spring portion 20 for supporting the pair of eyelid opener
portions 10a and 10b, a pair of connecting portions 40a and 40b for
connecting the eyelid opener portions 10a and 10b and a lens ring 30, and
the j o lens ring 30 which is a holding portion for holding the surgical
lens on an  eyeball. Each part of the holding apparatus 1 will be explained
in detail now.  First of all, the pair of eyelid opener portions 10a and
10b will be  explained taking the eyelid opener portion 10a as an example
with reference 15 to FIG. 1. Incidentally, the explanation can also be
applied to the eyelid  opener portion 10b. The eyelid opener portion 10a is
formed in a manner in which a bar  whose cross section is substantially a
round shape or an elliptic shape or a  chamfered square bar is made to be a
closed loop having substantially a semi 2o elliptic shape without acute
angle portions and thereafter it is gently bent so  that the straight line
and the curved line thereof face each other to have a  shape of
substantially a letter "J" when seen from an arrow A, in which an
inserting portion 11a which is the straight line, traction portions 13a and
17a  which are two bent parts, and a supporting portion 15a which is the
curved  25 line are formed. A bent portion 12a exists between the inserting
portion 11a and the 11 traction portion 13a, and a bent portion 18a exists
between the inserting  portion 11a and the traction portion 17a so that the
inserting portion 11a  inserted under the eyelid of a patient can obtain
sufficient holding power  without damaging tissues of a human body. The
gentle bent of the traction 5 portions 13a and 17a is provided for the same
purpose and no acute angle  part exists in these portions. 



Further, between portions 14a and 16a, which are boundary parts  between
the traction portions 13a and 17a which are the bent parts and the
supporting portion 15a which is the curved line, a bar 19a having a cross i
o section of a substantially round shape or a substantially elliptic shape
is  bridged, and a part having an arcuate shape composed of the boundary
part  14a, the supporting portion 15a, the boundary part 16a, and the bar
19a is in  close contact with a face of the patient to support the holding
apparatus 1. The other eyelid opener portion 10b of the pair of eyelid
opener  15 portions 10a and 10b also has portions 11b to 19b which are
symmetrical to  the portions 11a to 19a of the eyelid opener portion 10a.
Next, the spring portion 20 will be explained with reference to FIG. 1.
The spring portion 20 is integrated with the bar 19a explained with  the
eyelid opener portions 10a and 10b, and then integrated with the bar 19b 20
via bent portions 23a, 22a, 21, 22b, and 23b to support the eyelid opener
portions 10a and 10b with elasticity. This part may have a simple U letter
shape but, in this embodiment, a preferable structure in which a finger of
a  surgeon does not slip easily in opening and closing is employed by
providing  the bent portions 22a, 21, and 22b. 25 Moreover, the structure
is also preferable in that, by bending the  spring portion 20 upward in
FIG. 1 by the bent portions 23a and 23b, the  12 entire spring portion 20
including the bent portions 23a, 22a, 21, 22b, and  23b can become in close
contact with the face of the patient when the holding  apparatus 1 is set
on the patient. Subsequently, the lens ring 30 which is the holding portion
for  5 holding the surgical lens on the eyeball and the pair of connecting
portions  



40a and 40b will be explained with reference to FIG. 1. Incidentally, the
pair  of connecting portions 40a and 40b are the same portions and the
connecting  portion 40a will be explained as an example. The lens ring 30
has a cylindrical body with its upper and lower faces io being open and
within which the later-described surgical lens is mounted. It  includes, as
described above, two or more (an example of two is shown in  FIG. 1)
engaging portions 31a and 31b (hereinafter shortened as engaging  portions
31 in some cases) on its outer side face. The connecting portion 40a is a
closed loop member having elasticity  15 and bridged between the traction
portions 13a and 17a provided in the eyelid  opener portion 10a and the
engaging portion 31a provided on the lens ring 30  and whose cross section
is an arcuate shape, to connect the lens ring 30  between the eyelid opener
portions 10a and 10b in a semi-fixed state. Next, the holding apparatus 1
will be further explained with reference  20 to FIG. 2. FIG. 2 is a
perspective view showing a state in which the surgical lens  is mounted in
the holding apparatus and held on a cornea of the eyeball of the  patient.
In FIG. 2, the holding apparatus 1 is set on an eyeball 100 of the 25
patient. At this time, the inserting portions 11a and 11b and the traction
13 portions 13a, 13b, 17a, and 17b of the pair of eyelid opener portions
10a and  10b, which are inserted under upper and lower eyelids 110 and 120
of the  patient and not shown in the drawing, open the upper eyelid 110 and
the  lower eyelid 120 by pulling them with appropriate power by the
elasticity of  5 the spring portion 20. 



Meanwhile, the supporting portions 15a and 15b, the bars 19a and  19b, and
the spring portion 20 are in close contact with the face of the patient  to
support the eyelid opener portions 10a and 10b. At this time, the pair of
connecting portions 40a and 40b connect the  io eyelid opener portion 10a
with the engaging portion 31a of the lens ring 30,  and the eyelid opener
portion 10b with the engaging portion 31b of the lens  ring 30 with
appropriate tension. As a result, a surgical lens 50 mounted in  the lens
ring 30 is semi-fixed in a desired position such as, for example, a
position immediately above the cornea in the eyeball 100 of the patient. 15
This method has significant advantages such as easiness which  reduces the
burden on the surgeon and harmlessness to the tissues of the  human body of
the patient. As a mechanism for supporting the pair of eyelid opener
portions 10a  and 10b, mechanical mechanisms such as a mechanism in which a
screw and  20 a spring are combined, a mechanism in which a male thread and
a female thread are combined, a mechanism in which a rack and a pinion are
combined,  or the like can be used other than the aforesaid method using
the elasticity of  the spring portion 20. It is also a preferable structure
to precisely pulling the  eyelids by the pair of eyelid opener portions 10a
and 10b using these  25 mechanisms. As material of the eyelid opener
portions 10a and 10b and the spring  14 5 10 portion 20, metallic materials
such as stainless steel, aluminum, titanium, iron,  copper, silver, gold,
platinum, or an alloy including aluminum, titanium, iron,  



copper, nickel, and so on, or resin materials, for example, methacrylic
resins  such as polymethyl methacrylate, a polycarbonate resin, fluorine
resins such  as polytetrafluoroethylene, a polyimide resin, and other
variety of  thermosetting and thermoplastic resins can be used. Moreover,
the spring portion 20 is required to have sufficient  elasticity, to be
harmless to the human body so as not to cause allergy, to be  easy to
sterilize, and so on, and considering the cost for the material, stainless
steel, aluminum, titanium, and the like are preferable as the metallic
material  and polymethyl methacrylate and the like are preferable as the
resin material. Next, the lens ring according to the present invention will
be further  explained with reference to FIG. 3. FIG. 3(A) is a plan view of
the lens ring 30 and FIG. 3(B) is its side 15 view. 20 25 The lens ring 30
is a cylindrical body with its upper and lower faces  being open composed
of a cylindrical body portion 32. On an upper surface  of the cylindrical
body portion 32, two or more (an example of two is shown  in FIG. 3)
engaging portions 31a and 31b having cross sections of the arcuate  shape
are provided with their curved surfaces facing inward. The lens ring  30 is
connected with the traction portions 13a and 17a and traction portions  13b
and 17b of the holding apparatus 1 by hooking the pair of connecting
portions 40a and 40b on the engaging portions 31a and 31b, which is a
preferable structure in which the connecting portions 40a and 40b are
easily  unhooked but not accidentally unhooked because the curved surfaces
face  inward. 15 



5 10 15 20 25 In general, the positions where the engaging portions 31a and
31b are  set in the lens ring 30 are preferably provided in upper parts or
at side ends of  the upper parts of the lens ring 30 which are not in
contact with the eyeball  100 from a viewpoint of reducing a burden on the
eyeball 100. However, it is  also possible to provide the engaging portions
31a and 31b in lower parts or  at ends of the lower parts of the lens ring
30 as long as consideration is given  to the shape and the material of the
engaging portions 31a and 31b, which is a  preferable structure from a
viewpoint of securely holding the surgical lens 50. Further, the shape of
the cross section of the lens ring 30 is not  limited to the round shape
and any shape is possible as long as it can hold the  surgical lens 50 in
the desired position. Thus, it is also a preferable structure  to employ an
elliptic shape or a polygonal shape such as a triangle, a  rectangle, a
pentagon, ... according to the shape of the surgical lens 50 or the
operability of the surgeon and so on. Furthermore, it is also a preferable
structure in which gentle  chamfering 34 is provided on a lower inner
circumferential surface of the  cylindrical body portion 32 along a shape
of the eyeball of the patient so as to  reduce the burden on the eyeball of
the patient. Now different embodiments of the lens ring 30 and the engaging
portions 31 will be explained with reference to FIG. 4 to FIG. 6. FIG.
4(A), FIG. 5(A), and FIG. 6(A) are plan views of the lens ring  30 and the
engaging portions 31 according to the different embodiments and  



FIG. 4(B), FIG. 5(B), and FIG. 6(B) are their side views. The lens ring 30
and the engaging portions 31 shown in FIG. 4 are  examples in which the
cross sections of the engaging portions 31a and 31b  have the arcuate
shape, similar to those in FIG. 3, but two engaging portions 16 31 are
provided in each of positions facing each other on the upper surface of
the cylindrical body portion 32, which indicates that four engaging
portions  31 (engaging portions 31a, 31a', 31b, and 31b') are provided on
the  circumference of the lens ring 30. 5 As shown in FIG. 4, when the two
engaging portions 31 are provided  in each of the opposing positions, one
of the connecting portions is hooked  on the engaging portions 31a and 31a'
while the other one of the connecting  portions is hooked on the engaging
portions 31b and 31b', which stabilizes  the connection so that the lens
ring 30 is dynamically stabled. Accordingly, it j o is a preferable
structure for a case, for example, in which the position of the  lens ring
30 is often moved on the eyeball, or the like. Also in this embodiment, it
is a preferable structure in which the  gentle chamfering 34 is provided on
the lower inner circumferential surface  of the cylindrical body portion 32
along the shape of the eyeball of the patient  15 so as to reduce the
burden on the eyeball of the patient. The lens ring 30 and the engaging
portions 31a and 31b shown in FIG.  5 are examples different from those in
FIG. 3 in that the engaging portions  31a and 31b have the cross sections
of a shape of a letter "V" and are  provided in two opposing positions on
the upper surface of the cylindrical  20 body portion 32. When the engaging
portions 31a and 31b have the shape of the letter  "V" as in this
embodiment, the pair of connecting portions can be easily  



unhooked from the engaging portions 31a and 31b when necessary. For
example, when the lens ring 30 is mounted and detached multiple  25 times
during surgery such as the triple surgery, the connecting portions can  be
easily unhooked from the lens ring 30 if the engaging portions 31 have the
17 shape of the letter "V", which is a preferable structure. Also in this
embodiment, it is also a preferable structure in which the  gentle
chamfering 34 is provided on the lower inner circumferential surface  of
the cylindrical body portion 32 of the lens ring 30 along the shape of the
5 eyeball of the patient so as to reduce the burden on the eyeball of the
patient.  The lens ring 30 and the engaging portions 31 shown in FIG. 6 are
examples similar to those in FIG. 5 in that the cross sections of the
engaging  portions 31 have the shape of the letter "V", but different in
that, while each  one of the engaging portions 31 is provided in respective
one of the opposing io positions on the upper surface of the cylindrical
body portion 32 in FIG. 5,  two engaging portions 31 are provided in each
of the positions facing each  other, which indicates that four portions
(the engaging portions 31a, 31a',  31b, and 31b') are provided on the
circumference of the lens ring 30. As shown in FIG. 6, if the two engaging
portions 31 are provided in  15 each of the positions facing each other,
one of the connecting portions is  hooked on the engaging portions 31a and
31a' while the other one of the  connecting portions is hooked on the
engaging portions 31b and 31b', which  stabilizes the connection so that
the lens ring 30 is dynamically stabled.  Accordingly, it is a particularly
preferable structure for a case, for example, 20 when the position of the
lens ring 30 is moved on the eyeball during the triple  surgery, or the
like. Also in this embodiment, it is a preferable structure in which the  



gentle chamfering 34 is provided on the lower inner circumferential surface
of the cylindrical body portion 32 of the lens ring 30 along the shape of
the 25 eyeball of the patient so as to reduce the burden on the eyeball of
the patient.  As material of the lens ring 30, metallic materials such as
stainless 18 steel, aluminum, titanium, iron, copper, silver, gold,
platinum, or an alloy  including aluminum, titanium, iron, copper, nickel,
and so on, or resin  materials, for example, a methacrylic resin such as
polymethyl methacrylate,  a polycarbonate resin, fluorine resins such as
polytetrafluoroethylene, a 5 polyimide resin, and other variety of
thermosetting and thermoplastic resins  can be used. Here, if a shiny
material is used as the material of the lens ring 30, it  may reflect
illumination light to interfere with the observation through a  microscope
during the surgery. In this case, it is also a preferable structure to  io
frost the material of the lens ring 30 using a sandblast and the like.
Further, since the stitching with the suture becomes unnecessary, not  only
the aforesaid hard materials but also soft materials capable of holding
the surgical lens 50 in the desired position can be also employed as the
material of the lens ring 30. It is also a preferable structure to use
these soft  15 materials which are expected to further reduce the burden on
the patient. According to the above description, as in the holding
apparatus 1, the  lens ring 30 is required to be harmless to the human body
so as not to cause  allergy, to be easy to sterilize, and so on, and
considering the cost for the  material, stainless steel, aluminum,
titanium, and the like are preferable as the 20 metallic material,
polymethyl methacrilate, hydrous resins, soft resins, and  the like are
preferable as the resin material, and silicone rubber, fluorine  rubber,
and the like are preferable as a rubber material. 



In addition, it is also a preferable structure in which the lens ring 30 is
manufactured at a low cost by injection molding or the like using the resin
25 materials or the rubber materials so as to be used as a disposable lens
in the  surgery. 19 Subsequently, the connecting portion according to the
present  invention will be further explained with reference to FIG. 7. As
described above, the connecting portion is the portion which  connects the
traction portions of the holding apparatus and the engaging  5 portion of
the lens ring with elasticity. The reason is that the connecting portion is
required to have a  function of adjusting a position and a function of
holding the position in  order to hold the surgical lens mounted in the
lens ring in an optimal position  on the eyeball since, in the body, there
are variations of the size, shape, io elasticity, and so on of the upper
and lower eyelids and the eyeballs among  patients to some extent and that,
if the position of the lens can be slightly  moved during the surgery, the
observable area in the eyeball of the patient  enlarges, which may enable
further reduction in the burden on the surgeon. FIG. 7 is a perspective
view of an example of a closed loop which is  15 not a simple closed loop
made of an elastic material but a closed loop a part  of which has an
engaging hole 41 as either of the pair of connecting portions  40a and 40b
according to the embodiment of the present invention.  Incidentally, both
of the pair of connecting portions 40a and 40b have the  same shape. 20 The
material with the engaging hole is made to be the pair of  connecting
portions 40a and 40b and used in combination with the engaging  portions 31
whose cross sections have the arcuate shape shown in FIG. 3 or  



the engaging portions 31 whose cross sections have the shape of the letter
"V" shown in FIG. 5 described above, which realizes a preferable structure
in 25 which the pair of connecting portions 40a and 40b are not easily
unhooked  due to friction between the pair of connecting portions 40a and
40b and the 20 engaging portions 31 even when unexpected force is given
while they can be  easily unhooked when they are wished to be unhooked.
Moreover, the structure is greatly advantageous in that the lens ring  30
is stabled because the connection between the engaging portions 31 and  5
the pair of connecting portions 40a and 40b is fixed by the engaging holes
41,  and so on. Referring to FIG. 7 again, shown is an example in which one
engaging hole 41 is provided in each closed loop of the connecting portions
40a and 40b, but it is preferable to provide the appropriate number of the
10 holes in accordance with the structure of the engaging portions 31.
Specifically, in the case of the aforesaid lens ring shown in FIG. 4 and
FIG. 6,  each closed loop of the connecting portions 40a and 40b is hooked
on the two  or more engaging portions 31 respectively, and at this time, it
is preferable to  make a structure in which a plurality of the engaging
holes 41 are provided in 15 each of the connecting portions 40a and 40b
corresponding to the number of  the engaging portions 31 and intervals
therebetween. As an example of the connecting portion according to the
embodiment of the present invention, various forms other than the above-
described connecting portions 40a and 40b shown in FIG. 7 can be naturally
20 considered. For example, the connecting portions 40a and 40b may be
formed in a  manner in which materials having a cord shape are tied to be
closed loops  



and it is further preferable if the material having the cord shape is
material  with elasticity, for example, rubber. Since this structure can
greatly reduce 25 the cost of the connecting portions 40a and 40b, it is a
preferable structure  when the portions are made to be disposable. 21
Further, as a different form of the connecting portion, a plate shape  may
be employed instead of the cord shape and the material may be resin or
metal instead of rubber. Furthermore, a spring member made of resin or
metal may be used. Additionally, it is also a preferable structure to
precisely 5 adjust the position using a generally-known mechanical
mechanism such as  the mechanism using the male thread and the female
thread, the mechanism  using the rack and the pinion, or the like. As
material of the connecting portion, rubber materials such as  silicone
rubber, fluorine rubber, natural rubber, SBR, IR, butyl rubber, and  10
neoprene rubber, or resin materials, for example, a methacrylic resin such
as polymethyl methacrylate, a polycarbonate resin, fluorine resins such as
polytetrafluoroethylene, a polyimide resin, and other variety of
thermosetting  and thermoplastic resins, or suture materials such as a silk
suture, or metallic  materials such as stainless steel, aluminum, titanium,
iron, copper, silver, 15 gold, platinum, or an alloy including aluminum,
titanium, iron, copper, nickel  or the like, and so on can be used.
Moreover, as in the eyelid opener portions 10 and the lens ring 30, the
connecting portion is required to be harmless to the human body so as not
to  cause allergy, to be easy to sterilize, and so on, and considering the
cost for 20 the material, silicone rubber, fluorine rubber, and the like
are preferable as  the rubber material, stainless steel, aluminum,
titanium, and the like are  preferable as the metallic material, and
polymethyl methacrylate and the like  



are preferable as the resin material. In addition, it is also a preferable
structure in which the pair of  25 connecting portions 40a and 40b are
manufactured at a low cost by injection  molding or the like using the
resin materials or the rubber materials so as to 22 be used as disposable
portions in the surgery. Here an effect that the lens ring 30 and the
connecting portions 40a  and 40b according to the present invention reduce
the burden on the eyeball  of the patient in the vitreous body surgery will
be further explained with  5 reference to FIG. 8 and FIG. 9. FIG. 8 and
FIG. 9 are cross-sectional views showing a state in which  the surgical
lens 50 is mounted within the aforesaid lens ring 30 and held on  the
sclera 130 of the eyeball 100 of the patient and FIG. 8 is an example of
the lens ring 30 whose engaging portions 31 have the arcuate shape while 10
FIG. 9 is an example of the lens ring 30 whose engaging portions 31 have
the  shape of the letter "V". First, in FIG. 8, the chamfered surface 34 of
the cylindrical body  portion 32 of the lens ring 30 is in contact with the
sclera 130 of the eyeball  100 of the patient. The lens ring 30 is
connected with the not-shown eyelid 15 opener portions 10a and 10b by the
connecting portions 40a and 40b, which  are respectively hooked on the
engaging portions 31a and 31b having the  arcuate shape, and semi-fixed in
the desired position on the eyeball 100. The  surgical lens 50 is mounted
within the lens ring 30 which is semi-fixed in the  desired position on the
eyeball 100. 20 Next, in FIG. 9, the chamfered surface 34 of the
cylindrical body  portion 32 of the lens ring 30 is in contact with the
sclera 130 of the eyeball  100 of the patient, as in FIG. 8. The connecting
portions 40a and 40b having  



the engaging holes 41 are respectively hooked on the engaging portions 31a
and 31b of the lens ring 30, which have the shape of the letter "V", so
that the 25 circumference of each of the engaging portions 31a and 31b
having the shape  of the letter "V" is in contact with the connecting
portion 40a or 40b to obtain  23 sufficient friction. As a result, the lens
ring 30 is connected with the not-shown eyelid  opener portions 10a and 10b
with sufficient stability. Meanwhile, when  required, the connecting
portions 40a and 40b can also be  easily unhooked 5 from the engaging
portions 31a and 31b having the shape of the letter "V".  As in FIG. 8, the
surgical lens 50 is mounted within the lens ring 30 which is  semi-fixed in
the desired position on the eyeball 100. In both of the examples in FIG. 8
and FIG. 9, it becomes possible to  semi-fix the surgical lens 50 on a
cornea 131 without stitching the lens ring  10 30 on the sclera 130, which
brings about a large effect that the burden on the surgeon can be greatly
reduced as well as the burden on the sclera 130 of the  patient due to the
surgical needle and the suture is removed. More preferably, the stitching
and engaging portion required in the  conventional lens ring 30 explained
in FIG. 13 becomes unnecessary, which  15 makes it possible to gently
provide the chamfering 34 on the entire lower inner circumferential surface
of the cylindrical body portion 32 along the  shape of the eyeball 100 so
as to further reduce the burden on the sclera 130.  FIG. 10 and FIG. 11 are
perspective views of two kinds of holding apparatuses 2 and 3 for the
vitreous body surgical contact lens according to  20 still other
embodiments of the present invention, seen from an upper part.  First, an
example of the holding apparatus 2 for the vitreous body 



surgical contact lens will be explained with reference to FIG. 10. In the
holding apparatus 2, the same pair of eyelid opener portions  10a and 10b
and spring portion 20 as those of the aforesaid holding apparatus  25 1 can
be used. Next, the lens ring 30 will be explained. 24 Though the engaging
portions 31 described in the description of the  holding apparatus 1 have
the arcuate shape or the shape of the letter "V", a  pair of engaging
portions 38a and 38b included in the lens ring 30 are flat- shaped and
project in diametrical directions from side faces of the lens ring 5 30 so
as to be engaged with engaging holes provided in a later-described
connecting portion 42. As thus structured, the lens ring 30 can be easily
set in the desired  position on the eyeball. More specifically, the
flat-shaped engaging portions 38a and 38b of  to the lens ring 30 and
horizontal engaging holes 43a and 43b provided in the  later-described
engaging portion 42 are engaged with each other with  appropriate friction
so that the lens ring 30 can be moved to any position on  the eyeball
within a range of allowance formed by the longitude of the  engaging holes
43a and 43b, the flat-shaped engaging portions 38a and 38b, 15 and the
connecting portion 42 when the surgeon gives force on the lens ring  30.
When the surgeon stops giving the force afterward, the lens ring 30 is
stably semi-fixed by the aforesaid friction. Incidentally, a structure may
be also preferably employed in which the  shape of the flat-shaped engaging
portions 38a and 38b is a triangular shape,  20 a cylindrical shape, or the
like other than the rectangular shape shown in FIG.  10 to realize the
dynamic stability of the lens ring 30. 



Subsequently, the connecting portion 42 will be explained. In FIG. 10, the
connecting portion 42 is provided in a manner of  bridging the traction
portions 13a, 17a, 17b, and 13b of the pair of eyelid  25 opener portions
10a and 10b. In the bridging part, the engaging holes 43a and 43b with
which the above-described flat-shaped engaging portions 38a  25 and 38b are
engaged are provided between the traction portions 13a and 13b  and between
the traction portions 17a and 17b. The width of the engaging holes 43a and
43b can be set as the width  from which the appropriate friction with the
flat-shaped engaging portions  5 38a and 38b can be obtained and its length
can be set as the desired length for  moving the lens ring 30. With the
structure of the engaging holes 43a and 43b and the structure  of the
aforesaid flat-shaped engaging portions 38a and 38b, the lens ring 30  can
be easily and stably moved on the eyeball as described above. 10 Further,
though the engagement between the lens ring 30 and the  connecting portion
42 is described as the engagement between the engaging  holes 43a and 43b
and the flat-shaped engaging portions 38a and 38b in FIG.  10, it is also a
preferable structure to precisely adjust the position using
generally-known mechanisms such as the mechanism using the male thread 15
and the female thread, the mechanism using the rack and the pinion, or the
like. Incidentally, the shape of the lens ring 30 is not limited to a
substantially cylindrical shape shown in FIG. 10 and may be the elliptic
shape or the polygonal shape as described in the description of the holding
20 apparatus 1. 



As material of the connecting portion 42, as that of the pair of
connecting portions 40a and 40b used in the holding apparatus 1, rubber
materials such as silicone rubber, fluorine rubber, natural rubber, SBR,
IR,  butyl rubber, and neoprene rubber, or resin materials, for example, 25
methacrylic resins such as polymethyl methacrylate, a polycarbonate resin,
fluorine resins such as polytetrafluoroethylene, a polyimide resin, and
other 26 variety of thermosetting and thermoplastic resins, or suture
materials such as  a silk suture, or metallic materials such as stainless
steel, aluminum, titanium,  iron, copper, silver, gold, platinum, or an
alloy including aluminum, titanium,  iron, copper, nickel or the like, and
so on can be used, and silicone rubber, 5 fluorine rubber, and the like are
preferable as the rubber material, stainless  steel, aluminum, titanium,
and the like are preferable as the metallic material,  and polymethyl
methacrylate and the like are preferable as the resin material. In
addition, it is also a preferable structure in which the connecting
portion 42 is manufactured at a low cost by injection molding or the like
10 using the resin materials or the rubber materials so as to be used as a
disposable portion in the surgery. Next, the holding apparatus 3 will be
explained with reference to FIG. 11. In the holding apparatus 3, the same
pair of eyelid opener portions  15 10a and 10b and spring portion 20 as
those described in the above description of the holding apparatuses 1 and 2
can be used and the same supporting  portion 42 as that described in the
above description of the holding apparatus  2 can be used. Here the lens
ring 30 shown in FIG. 11 will be explained. 20 A pair of engaging portions
39a and 39b of the lens ring 30 of the  



holding apparatus 3 are similar to the flat-shaped engaging portions 38a
and  38b of the aforesaid holding apparatus 2, but further include folded
parts  having a shape of a letter "L" after passing through the engaging
holes 43a  and 43b. 25 This is a preferable structure in which, with the
folded parts, the lens  ring 30 is suppressed from being disengaged from
the connecting portion 42, 27 for example, even when the lens ring 30 is
widely moved on the eyeball.  Naturally, the shape of the folded parts for
suppressing the disengagement of  the lens ring 30 from the connecting
portion 42 is not limited to this and, for  example, may be a bulge having
a shape of a teardrop or the like as long as it  5 does not harm the
eyeball. Meanwhile, the flat-shaped engaging portions 38a and 38b of the
holding apparatus 2, which do not include the folded parts, enable the lens
ring 30 to be easily disengaged from the connecting portion 42, indicating
that it is a preferable structure in the aforesaid triple surgery or the
like. 10 As clearly understood from the above explanations, with the
holding  apparatuses 1 to 3 having the above-described structures, even
when the  position of the surgical lens is required to be slightly moved
during the  surgery, the requirement can be responded by moving the
position of the lens  ring on the eyeball, which enables the surgeon to
easily observe the accurate 15 information in the surgical field so as to
perform proper surgery in a short  time. Moreover, the holding apparatuses
1 to 3 according to the present  invention can be applied not only to the
vitreous body surgery but also to  general ophthalmological surgery using a
surgical lens and also can be widely 20 applied to consulting and diagnosis
in addition to the surgery because the  



burden on the patient is greatly lessened. Industrial Availability As
detailed above, the present invention has invented the holding  25
apparatus for the vitreous body surgical contact lens which is
characterized in  that it has the eyelid opener portions for pulling and
opening the upper eyelid 28 5 and the lower eyelid in order to hold on the
eyeball the surgical lens which is  indispensable to the surgery of the
vitreous body in the eyeball of the human  body, the lens ring for holding
the vitreous body surgical contact lens on the  eyeball, and the connecting
portion for connecting the eyelid opener portions  and the lens ring of the
vitreous body surgical contact lens, in which the  vitreous body surgical
contact lens is held on the eyeball. This invention has  realized the
suppression of the energy and the time of the surgeon from being  spent,
dramatic reduction in the burden on the eyeball of the patient, and
further, the reduction in the possibility of the complication after the
surgery.  29  CLAIMS: 1. A holding apparatus for a vitreous body surgical
contact lens,  comprising: 5 eyelid opener portions for pulling and opening
an upper eyelid and a  lower eyelid; a holding portion for holding the
vitreous body surgical contact lens  on an eyeball; and a connecting poring
for connecting said eyelid opener portions with  1 o said holding portion
for the vitreous body surgical contact lens, 



wherein the vitreous body surgical contact lens is held on the eyeball. 2.
The holding apparatus for the vitreous body surgical contact lens
according to claim 1, 15 wherein said holding portion for the vitreous body
surgical contact  lens is connected with said eyelid opener portions in a
manner in which a  position thereof is adjustable. 3. The holding apparatus
for the vitreous body surgical contact lens  20 according to either claim 1
or claim 2, wherein said eyelid opener portions have a structure in which a
portion for pulling the upper eyelid and a portion for pulling the lower
eyelid  are integrated with an elastic portion therebetween. 25 4. The
holding apparatus for the vitreous body surgical contact lens  according to
any one of claims 1 to 3, 30 wherein said holding portion for the vitreous
body surgical contact  lens has a shape of a ring. 5. The holding apparatus
for the vitreous body surgical contact lens  5 according to any one of
claims 1 to 4, wherein said connecting portion is composed of an elastic
member. 6. The holding apparatus for the vitreous body surgical contact
lens  according to claim 5, 10 wherein the elastic member is a cord body.
7. The holding apparatus for the vitreous body surgical contact lens
according to either claim 5 or claim 6, wherein the elastic member is
silicone rubber. 15 8. The holding apparatus for the vitreous body surgical
contact lens  



according to any one of claims 1 to 7, wherein said holding portion for the
vitreous body surgical contact  lens has engaging portions engaging with
said connecting portion, and 20 wherein said connecting portion has a hole
to be engaged with the  engaging portions. 9. The holding portion for the
vitreous body surgical contact lens, which  is used for the holding
apparatus for the vitreous body surgical contact lens  25 according to any
one of claims 1 to 8, comprising: engaging portions in at least two
positions, 31 wherein said holding portion is used by connecting with said
eyelid  opener portions via said connecting portion which engages with the
engaging  portions. 5 10. The holding portion for the vitreous body
surgical contact lens  according to claim 9, wherein a lower inner
circumferential surface of a cylindrical body  portion forming said holding
portion for the vitreous body surgical contact  lens is chamfered following
a shape of the eyeball. i 10 11. The holding portion for the vitreous body
surgical contact lens  according to either claim 9 or claim 10, wherein a
surface of the cylindrical body portion forming said holding  portion for
the vitreous body surgical contact lens is frosted. 15 12. The connecting
portion used for the holding apparatus for the vitreous  body surgical
contact lens according to any one of claims 1 to 8, comprising: 



a closed loop member for connecting said holding portion for the  vitreous
body surgical contact lens having elasticity and being capable of  20
connecting said holding portion for the vitreous body surgical contact lens
in  a semi-fixed state with friction. 13. The connecting portion according
to claim 12, wherein the closed loop member for connecting said holding
portion  25 for the vitreous body surgical contact lens having elasticity
and being capable  of connecting said holding portion for the vitreous body
surgical contact lens 32 in the semi-fixed state with friction is a rubber
member having a ring shape. 14. The connecting portion according to either
of claim 12 or claim 13,  wherein at least one or more engaging holes for
engaging with the 5 engaging portions of said holding portion for the
vitreous body surgical  contact lens are provided in the closed loop member
having the ring shape. 15. The connecting portion according to either of
claim 12 or claim 13,  wherein a substantially rectangular engaging hole is
provided in the io closed loop member having the ring shape. 


