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Experiments  on rabbits  revealed high adaptability of the microcirculat ion of the eye fol-  
lowing transplantation of the muscle and conjunctive tissue of the eyelid into the i r i s ,  
choroid, and ret ina.  

The clinical effect of operations to graft  muscle to the vascular  membrane and ret ina of the eye is 
probably due to invasion of blood vess les .  However, the f i r s t  exper iments  to t ransplant  the lateral  rectus  
muscle to the vascular  membrane for retinit is  pigmentosa and experimental  subsclera[  transplantation of 
a graft  f rom the frontalis muscle [1] were not analyzed morphologically.  

Accordingly,  in the present  investigation the adaptability of the microcireulat ion of the eye was 
studied in experiments  on rabbits .  

E X P E R I M E N T A L  M E T H O D  

In experiments  on 20 rab'bits a pedicle graft  was taken f rom the c i rcu la r  muscle of the upper eyelid 
together with the conjunctiva. By this technique, additional sources  of blood supply f rom the external  
carot id  a r te r ia l  sys tem can be taken to the membranes  of the eye. Five eyes on which no operation was 
pe r fo rmed  were used as the controls .  Under local epibulbar anesthesia with 0.5% xylocaine solution and 
re t robulbar  anesthesia with 1% procaine an incision was made in the region of the limbus through which 
the graft  of muscle and conjunetiva was taken into the anter ior  chamber  of the eye ufltil it was in contact  
with the surface of the i r i s .  The graft  was sutured to the cornea.  In another ser ies  of experiments  the 
graf t  of muscle and conjunetiva was taken through an incision in the superola tera l  quadrant of the sc lera .  
The experimental  rabbits  were decapitated two months later  and the blood vessels  quickly injected through 
the common carot id a r t e ry  with black ink or with oil paint dissolved in pinene. The cont ras t  mater ia l  was 
injected into the vessels  f rom a 20-m[ syringe by gentle application of p r e s su re  to the plunger.  The lumen 
of the vessels  was measured by a screw-adjus ted  AM-9-2 micromete r .  

E X P E R I M E N T A L  R E S U L T S  

The microc i rcu la to ry  sys tems  of the membranes  of the eye possess  high adaptability. The cornea  
of the corresponding segment is vascular ized by invasion of newly formed blood vessels  f rom the p e r i c o r -  
heal vascular  plexus. In all the experiments  the newly formed corneal  vessels  are i r r egu la r  in diameter 
and have numerous anas tomoses ,  and their lumen varies  f rom 15 to 48~. 

After grafting of muscle to the i r i s ,  capi l lar ies  are the f i rs t  to grow. They were formed in the region 
of contact between the graf t  and the i r i s  and their lumen was 3-4tt. The shape and diameter  of the blood 
vessels  of the ir is  were considerably modified in the region of the grafted t issue.  The g rea te r  a r te r ia l  
c ircle  of the i r is  became tortuous and the lumen of the vessels  forming it inc reased  to 200# (in the normal  
state 82~). 
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Fig .  1 F ig .  2 

Fig. I. Blood vessels of the iris of grafted (a) and control (b) rabbits: 
1) pupillary zone; 2) arteriole. Vessels injected with black ink, 80)<. 

Fig. 2. Venules of the iris: 1) pupil; 2) venule. Vessels injected with 
black ink, 80 • 

A r t e r i o l e s  with a g r ea t l y  e n l a r g e d  lumen (up to 90-110# in d i ame te r )  leave the a r t e r i a l  c i r c l e  to 
en te r  the t i s sue  of the i r i s  (Fig.  l a ) .  In the pup i l l a ry  zone of the i r i s  these  v e s s e l s  cons t r i c t  to 40#,  while 
in the reg ion  of the sph inc te r  they acqui re  the normal  d i a m e t e r  of 6-25 #~ In cont ro l  r abb i t s  the v e s s l e s  
of the i r i s  a re  uniform in d i ame te r  (Fig.  lb) .  In a l l  p robab i l i t y  the addi t ional  inflow of blood along the 
newly fo rmed  anas tomoses  c o r r e s p o n d s  to di la ta t ion of the a r t e r i o l e s .  

Smooth-musc le  f ibe r s  of the sph inc te r  in the pup i l l a ry  zone of the i r i s  help to mainta in  the no rma l  
lumen of the blood ve s se l s  i n th i s  zone, e spec i a l l y  since the pupil  c o n s t r i c t s  as  a r e s u l t  of the opera t ion .  
Adaptive changes in the vessels of the iris thus depend to some extent on the specific nature of its structure. 

The sphincter pupillae, whose function is to regulate the inflow of light to the retina, and which is in con- 
stant movement, thus influences the lumen of the vessels. 

An increased inflow of blood into the artery causes stretching of the vessel wall not only diametrically, 
but also longitudinally, with the resulting appearance of bending of the arterioles at an angle at the places 
where they give off branches into the deeper layer of the iris. 

Dilatation of the arterioles and precapillaries, ensuring an abundant supply of blood at high pressure, 
provides for the more rapid replacement of the blood in the capillaries and thus improves exchange processes 
between the blood and tissue in the membranes of the eye. 

The diameter of the venules is considerably widened: in the region of the sphicter it is 6-25 #, and 
outside the papillary zone 62-121 # (Fig. 2). In the flat part of the ciliary body the venules are oval-shaped 
with a central constriction, or bulb-shaped. The diameter of the lumen of these dilated portions (179-235 
#) is several times greater than normal (50-105 #). 

After transplantation of muscle and conjunctival tissue into the posterior segment of the eye newly 
formed capillaries of the vascular membrane are irregular in diameter, anastomosewidelywith each other, 
and form sinusoidal dilatations where they give off branches~ Their lumen varies from 4 to 16 p. An 
anastomosis 35 p in diameter is formed between the vessels of the graft and the vascular membrane of the 
eye. Vessels injured at operation acquire anastomoses with neighboring branches through these dilated 
capillaries. 

After the grafting of muscle tissue into the membranes of the eye the terminal loops of the retinal 
vessels, which increase considerably in length~ run up to the site of the graft and sink into the newly 
formed tissue. The diameter of the retinal vessels is not appreciably increased. 
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Invasion of blood vessels  f rom the graft  into the membranes  of the eye was observed in 12 of 20 
cases ,  i .e. ,  in 60% of the exper iments .  

The resul ts  show that new blood vesse ls  can enter  the membranes  of the eye f rom other sources  of 
blood supply and they provide morphological  evidence in support  of the clinical value of operations of this 
type. 

1. 

L I T E R A T U R E  C I T E D  

D. B. Voloshinov, in: Proceedings  of a Scientific Conference to Commemora te  S. V. Oehapovskii 's  
90th Birthday [in Russian],  Krasnodar  (1968), po 150. 

248 


