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Transplantation of the cornea has become the operation of choice. However even in the most experienced 
hands the percentage of  opaque corneal graft is very high, varying from 50 to 60-65% [1, 5]. 

The relatively large number of failures has stimulated the research into tissue compatibility, improvement of 
grafting technique, the development of new instruments, etc. 

Recently, and particularly in plastic surgery, various plastics have found extensive application. Descriptions 
have been given of an attempt to use plastic as a substitute for the cornea. 

Stone and Herbert [7] have described work carried out between 1947 and 1953 on the implantation of an acrylic 
plastic into the cornea.  None of the implants survived. In a series of experiments in which the implants remained 
in position the trepanned openings healed over. 

In experimental keratoplasty Kuwahara [6] used an acrylic implant with wings of vinyl plastic. A satisfactory 
result was obtained in 6 rabbits out of 1 6. 

In 1955-1956 we carried out a series of experiments on a partial plastic corneal prosthesis for rabbits. For the 
implant we used polymethylmethacrylate,  a polymer of the methyl  ester of methacrylic acid. 

The impact  of polymethylmethacrylate  had the shape of a small bearing (in future for convenience we will 
describe the plastic implant as an "alloplast" without claiming anygenera l  usage). The lower miniscus-shaped 
surface of the alloplast (Fig. 1) had a diameter of 4.5 mm, and the groove had a diameter of 4.1 ram. The total 
thickness was 1 ram. The radii of curvature of the upper and lower surfaces were 8 mm and 7 mm respectively, and 
both were carefully polished. 

Before the operation the implant was sterilized in a solution of the following composition: carbolic acid 3.0, 

V 
Fig. ! .  Alloplast in section. 
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Fig. 2. A l l o -  
plast  held in 
holder. 

formalin 20.0, sodium carbonate 15.0, and dist i l led water 1,000.0. S ter i l iza t ion  with a lcohol  was 

not permissible,  because it destroyed the plast ic.  

The operat ion was as follows. The rabbit  was fixed to a stand, and loca l  anesthetic was in-  

j ec ted  onto and behind the eye, after which stitches were inserted into the lids, which were then 

drawn apart. After the eyeba l l  had been held in position with stitches, the cornea was trepanned. 
The alloplast ,  which was held in a specia l  holder (Fig. 2), was brought up with one edge of the base 
beneath the trepanned opening. At the same t ime a smal l  hook was introduced into the opening 
which l ightly held back the edge. By a slight rotat ion of the disk accompanied  by a pull  on the 
hook the lower protruding part of the implant  was introduced through the opening into the anterior 

chamber.  Thus the whole corneal  edge of the opening lay in the groove between the upper and 
lower rims of the al loplast .  

After the operat ion 1% atropine was insti l led into the conjunct ival  sac,and 50,000 units of 
penic i l l in  were given by intramuscular injection.  

Operations were carried out on 15 rabbits. In four the al loplast  came away within the first 
week. In eight  it  remained in place  in the cornea for a month, in two for lt/2 months, and in one 

for seven months. 

These t imes were longer than those achieved by other authors who had a t t empted  a par t ia l  
a l loplas t  of full thickness. Thus Stone [7] points out that in the 15 rabbits on which he operated 
and which corresponded to our defini t ion of  a par t ia l  full  thickness alloplast ,  in no case did he suc-  
ceed in mainta in ing the implant  in the cornea for more than two weeks. 

It seems to us that the t ime for which the implant  is re tained depends upon the following 
factors. 

1. The sui tabi l i ty  of the ma te r i a l  from which the implant  is made,  as de termined firstly by 

how the tissues, in part icular  the corneal  tissue reacts against  the implant ,  and secondly on the abi l i ty  of the tissue 
to grow into it. 

2. The shape of the implant  and par t icuar lar ly  the shape of the r im making contac t  with the cornea. If spe-  
c ia l  measures are not taken for f ixat ion (stitches, tantalum grid, etc.),  then the form of the implant  must be such 
so as to secure immed ia t e  f ixat ion in the cornea. In our opinion this lat ter  method is to be preferred. 

3. The method and technique of the operat ion which must as far as possible spare and be min imumly  t raumat ic  
to the cornea, espec ia l ly  the part in contac t  with it. 

The a t ta inment  of the f inal  aim, of a permanent  growth in to  the implan t  wi l l  depend upon the creat ion round 
the a l loplas t  of a fibrous ring which wil l  hold the implant  permanent ly  in place.  For this purpose i t  seems to us best 
to combine a par t ia l  full  thickness al loplast  with the in te r lamel la r  form. 

Our exper iment  and others which have been published show that po lymethy lmethacry la te  is wel l  to lera ted by 
the cornea. In aI l  cases when it  remained in p lace  for between one and seven months a very weak react ion of the 

corneal  tissue to the foreign body was observed. It took the form of a moderate  loca l  edema which was mos tmarked  
where the iris was pinched between the edge of the a l loplast  and the wound, and in the restr icted r ing-shaped kerati t is  
around the implant .  In many cases in the places where ingrowth had occurred the cornea contained vessels whose 
in i t i a l  development  was followed after a cer ta in  t ime by degeneration.  Possibly the kerati t is  is rather a react ion of 
the cornea to t rauma than to the acryl ic  implant .  From the point of view of ingrowth into the implan t  such a kerati t is  
is a favorable factor. The fibrous ring which forms at  this p lace  u l t imate ly  plays a fundamenta l  part in f ixat ion of 
the al loplast .  

In many cases we have observed iritis with exudate into the anterior chamber.  As a rule i t  subsided in 1-2 
weeks, and the exudate was absorbed. 

In almost  a l l  the operated rabbits, during the first few days a suppurative conjunct ivi t is  developed which lasted 
for a few days. This could scarcely be a reac t ion  to the introduction of the acryl ic  plastic,  because had i t  been so 
i t  wouid have lasted much longer. It is more l ikely  that the conjunct ivi t is  is a reac t ion  induced by  the t rauma due 
to f ixat ion of the lids at the t ime of the operation, and  i t  may be due to residual  traces of the disinfectant  solution 
used to t reat  the alloplast .  

869 



The implant  remained transparent and unchanged in a l l  the experiments in every case. Even when it  had re -  

mained in the cornea for 7 months, at the end of this t ime the pupil  could be seen through the plastic,  and the r e -  
f lex f rom the fundus was visible.  

Thus in experiments with a par t ia l  ful l- thickness alloplast ,  the implan t  remained successfully in position in 
most cases from 1 to 11/z months, and in one case for 7 months. It is important  to emphasize that po lymethy l -  
methacry la te  is readi ly tolerated by the tissues of the eye. In particular,  the cornea reacts so mi ld ly  as to give the 
impression that the reac t ion  is e l i c i t ed  more by the t rauma than by the ma te r i a l  from which the implant  is made .  

Further experiments are required with regard to f ixat ion of the implant ,  methods of operation, and the react ion 
of the eye to the implanta t ion  of various plastic mater ia ls ,  in order to work up to a c l in i ca l  appl icat ion.  

S U M M A R Y  

A series of experiments  was carried out on 15 rabbits in which a po lymethy lmethacry la te  implant  (al loplast)  
was made into the cornea. We described this operat ion as a par t ia l  perforating al loplast  of the cornea. The implant  
was a meniscus having the following diameters:  lower surface of meniscus 5.5 mm, upper surface 4.5 mm, and the 
groove in the edge 4.1 ram. The thickness was 1.0 ram. In four rabbits i t  fe l l  out, in eight,  it remained in the cornea 
for one month, in two it held for 1.5 months, and in one for seven months. 

The react ion of the cornea was but slight, and the implant  remained transparent in a l l  cases. We consider the 
results of these experiments to be quite promising. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal Some or all of this peri. 
odical  l i terature may well  be available in English translation. A c o m p l e t e  l i s t  o f  the  c o v e r - t o .  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  th i s  i s s u e .  
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