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After  exposure of the rabbit concha auriculae to a pulsed-act ion neodymium laser  des t ruc -  
tion of the t i ssues  and the formation of perforating wounds were observed. Regenerat ion 
followed, with disappearance of the small  defects and a decrease  in size of the large. In ex- 
per iments  with a continuous-action CO 2 lase r  incomplete regenerat ion of the damaged t i ssues  
took place. 

No information on regenerat ion of the t i ssues  of the concha auriculae after  exposure to pulsed and 
continuous-action l a se r s  could be found in the access ible  l i terature.  

The object of this investigation was to study the course of regenerat ion of the rabbit concha auriculae 
after  exposure to a laser  beam. 

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

A continuous-action CO 2 laser  (40 W, wavelength 10.6 ~) was used. The diameter  of the focused beam 
was 2 mm, the exposure 2 sec, energy 80 J, and energy density 1126 J / c m  2. A pulsed-act ion OKG-500 neo- 
dymium laser  with wavelength 1.06 t~ also was used. The beam was defocused, 5 mm in diameter ,  and the 
a rea  of the light spot was 0.196 cm 2. The exposure was 0.003 sec, energy 475 J,  and energy density 6607 
J / c m  2. 

The conchae auriculae of a gray chinchilla rabbit were used as the experimental  model. The laser  
beam was applied to one side of the concha auriculae. Altogether  247 experiments  were  ca r r i ed  out, and 
regenerat ion was studied for between 40 and 182 days. Celloidin sections, 15-20 t~ thick, were stained 
with hematoxyl in-eosin and with picrofuchsin by Van Gieson 's  method. 

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

After  exposure of the concha auriculae to the continuous-action laser ,  defects were formed consisting 
of grooves or perfora t ing wounds. After  24 h the defects were covered with a dry brown scab. By the 5th- 
15th day, depending on the depth of the lesion, the scabs separated to form a delicate pale pink scar .  After 
30-45 days the sca r  was the same color as the surrounding t i ssues  and was less c lear ly  visible. A tendency 
was observed for the perforat ing wounds to increase  in size f rom the 7th to the 15th day, and this was 
accompanied by the format ion of necrotic masses  at the per iphery  of the perfora t ing wound, followed by 
sloughing. Per iphera l  regenerat ion of the perforat ing wounds took place by the 20th-30th day. 
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Fig. 1. Regenera t ion  of ca r t i l ag inous  p l a t e  a f te r  exposure  
of conchaaur i cu lae  of a rabbi t  to a pu l sed -ac t ion  l a se r :  1) 
old ca r t i l age ;  2) i n t e rmed ia t e  zone; 3) newly formed c a r t i l -  
age; 4) seques~rum in ca r t i l ag inous  t i s sue .  

Fig. 2. Regeneration of tissues of rabbit 
concha auriculae after exposure to contin- 
uous-action laser: i) defect replace d by 
scar tissue. 

Afte r  exposure  of the concha aur icu lae  to a pu l sed -ac t ion  
neodymium l a s e r  defects  which m a c r o s c o p i c a l l y  r e s e m b l e d  
spots  we re  f o r m e d .  The spots  were  e i the r  homogenous or the 
t i s s u e s  were  damaged to different  depths.  The co lor  of the 
defects  changed in the cour se  of 2 days f rom whitish to brown. 
Condensation and a d e c r e a s e  in th ickness  of the t i s s u e  we re  
obse rved  in the region of the spot. Sloughing of the  cen t ra l  
por t ion with the fo rmat ion  of a pe r fo ra t ing  wound was obse rved  
on the 15th-20th day in the defects  with l e s ions  of different  
depths.  If the pe r fo ra t ing  wound had a d i a m e t e r  of 1-2 mm, 
af te r  40-50 days it was c losed  by newly fo rmed  t i s sue .  If the 
d i a m e t e r  of the pe r fo ra t ing  wound was 5 mm, it was reduced  
in s ize  but s t i l l  r ema ined  unclosed f rom 90 to 270 days l a t e r .  
The defects  cons is t ing  of homogeneous spots  g radua l ly  d i s -  
appeared ,  and af ter  50 days it was imposs ib l e  to detect  m a c r o -  
scopica l ly  where  the in jury  had been. 

The histological study of regeneration showed that after 
exposure of the tissues of the concha auriculae to a pulsed- 
action neodymium laser the normal structure of the epidermis 
and dermis was restored after 182 days. Reconstruction of the 
cartilaginous plate is noteworthy. Three zones were clearly 
defined: a zone of normal structure of the cartilage, followed 
by an intermediate zone characterized by tissue degeneration, 
and a zone of newly formed cartilage. The intermediate zone 
consisted of areas of necrotic cartilage, which appeared in 
sections as round shadows of cartilaginous cells between which 
there was very little weakly basophilic ground substance. The 
zone of newly formed cartilage contained fibrous tissue, the 

fibers of which were arranged longitudinally just as in the perichondrium; Among the fibers there were 
small fragments of cartilage separated by thin fibrous bands running in a direction perpendicular to the 
axis of the perichondrium. In some places sequestra of cartilage tissue could be seen; their borders were 
permeated with protein (fibrin) and showed decalcification. Some of the sequestra underwent lacunar re- 
sorption (Fig. i). 

During r egene ra t ion  of the t i s s u e s  of the rabbi t  coneha aur icu lae  40 days a f te r  exposure  to a cont in-  
uous-ac t ion  CO 2 l a s e r ,  cons ide rab le  thickening of the epi the l ium to 10-12 l a y e r s  on account of marked  h y p e r -  
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keratos is  could be seen in the zone of the fo rmer  epicenter.  The defect in the connect ive- t issue dermis  was 
replaced by young fibrous t issue consisting of bundle-like s t ruc tures  with few fibers and r ich in f ibro-  
b l a s t s .  In the zone of the replaced defect there were more hair  bulbs than in the adjacent areas.  The de r -  
mis in a reas  adjacent to the future epicenter were  thickened and hyalinized, increasing its density, and con- 
tained coarse  fibers.  The cart i lage plate did not regenera te  in the epicenter  but lost its s t ruc ture  and was 
replaced by car t i lage t issue.  Young connective t i ssue  with a strongly basophilic s t roma,  in which there 
were  numerous his t iocyte- l ike cells, was formed between the end of the carti laginous plate and the scar  
t issue.  Vessels  of a r te r ia l  and venous type could be t raced  in the dermis  and were indistinguishable f rom 
normal.  Later  (105 days) severa l  carti laginous plates ar ranged like ti les in 2 or 3 layers  were noticeable. 
Among the cart i laginous plates there  were  remnants  of old cart i lage and plates of newly formed carti lage,  
a product of prol i ferat ion of the perichondrium. The newly formed carti laginous plates were 2-3 t imes  
thicker  than the old cart i lage.  Regeneration of the defect took place on account of prol i ferat ion of the per i -  
chondrium, which evidently forms fibrous t i ssue  superficial ly and subdermally,  while in the deeper portions 
it forms layers  of car t i lage t issue.  Maturation of the carti laginous t i ssue  took place mult icentr ical ly and 
asynchronously.  A short  distance f rom the fo rmer  defect the cart i laginous t i ssue  formed a sequestrum, 
evidently through the action of the ref lected beam. The epithelium was thicker  on the side of the fo rmer  
epicenter and contained up to 15-20 layers  of cells. On the side opposite to the action of the laser  the 
basal  layer  of the epithelium was strongly pigmented (Fig. 2). 
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