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Abstract: The treatment of the knee chondral lesions remains a challenge for orthopedics 
till now. Decisions whether and how to treat these lesions are difficult. Various 
methods of conservative and operative treatment options are described in the 
current literature. However, the final result is the formation of fibro-cartilage 
tissue that does not have the biomechanical characteristics of native hyaline 
cartilage. Biological and biomechanical properties of the fibro-cartilage tissue 
usually worsen with the years and thus leading to return of the initial symptoms 
and progression to degenerative osteoarthritis of the knee joint. 

Key words:  chondral lesions, knee joint  

Address for correspondence: Georgi P. Georgiev, MD, PhD, Department of Orthopedics and Traumatology, 
University Hospital “Tsaritsa Ioanna – ISUL”, 8, Byalo more St., Bg – 1527 
Sofia, e-mail: georgievgp@yahoo.com 

 
 

  200  -  Hunter  
  ( )     

 , ,    -
  .      -

    ( )  -
     

   ,  
   .   -

    , , -
      -

      -
 .    ,  

     -
     . 

 ,     
  ,   

-     .   -
      

,      
.    -   

   , e o -
      . 

      
      . 

 ,      
  [1, 2]. 

       
     -

       . 



24 . .   . .         

 

 

   
  Outerbridge 

I . –      ; 
II . –       -

  1.5 cm, III . –    
     1,5 m; IV . –  
      . 

 
  ICRS (International 

Cartilage Repair Society)  
I . –    , 
      ; 

II . –    50%   
 ; III . –    50% 
   ,     

 ; IV . – , -
  o. 

  
       

      , 
        
  .      -
         

  -    .  -
      

      -
    . 

     
      ,  

 ,     -
 .   

       [3]. 
   -

  , -
    ( ,   

  .).     -
   ,    -
 , ,   -

 , ,   
  .      

  (   -
 , -3  .), -

   ,  -
     , -

  ,   .  
,      -

  ,      
      [4]. 

Messner and Maletius [5] ,  -
     

 .     -
     ,  

   
      

50%  . 

  
     

   .   
         

    
     -

   .   
     

       
-      [4, 6, 7]. 

     -
        

      
    . -

       -
    ,    

 .   -
     , -
, ,   . . “  

”  [8]. 
       

 : 1)    -
; 2)   ( -

      
     -

)  3)   (  -
-  ).   -

   , , -
    ,   -
        -

 ,      -
  . 

 -      
   .  

     .  
        

 ,   -
 ,      
 - ,    -

    .  -
,       -

     .  
 

    
     1935 . Burman -
        [9]. 

     -
   ,  

   ,     
 .     

( )     
     -

        -
,         -
     

.     



 , 54, 2018,  6 25  

 

 

 .    -
    [7].  -

       
   . , -

  50° C,     
     [3].  

Edwards  . [10]   , -
   ,   -

      
. Amiel  . [11] ,  -

      100-
200 m    . Jackson  -

. [12]     -
  80%   3,5  -

.   Kirkley  . [13] 
 Da Cunha Cavalcanti  . [3] ,  -
    -    -

   . Spahn  -
. [14],    -

   ,  
-      

   .   
,      -
,    . 

 
  
    , -

      -
 .       

 ,     
.     

    -
,    ( ). -
      e . 

 
  

       
      

     .   -
     -
        

 [15].      -
         

     , 
       

[16].       -
  . 
 

    
 
      -

   Smillie  Dundee  1957 . 
[17].        

      a 
a,       , 

 ,     
   .     

  .    
       

 . 
 

 
   ,    

          
       -

 .    -
      

 .     -
        

 (  2 m2)    
.       
    4 m2.     

    3  5 mm   
,      -

 ,     -
     
,        

 [3, 6, 18].     -
      

   ,   
       

 .  -
 ,     ,  

     
     -

   . -
     
,    -

   (    1  -
  2)  -    -
   [7]. 
      Outerbridge 3  

4        -
     .   

    ,  
    , Outerbridge 1  

2      -
.    ,   

    .    
     -

 ,    ù  
   . -

     -    
     -

.       
    .  -

 Steadman  . [18] ,   
       -

      1 , 
, -   2 m2    40 .  

,  -     -



26 . .   . .         

 

 

     -    -
,  -     -

. Alparslan  . [19]   -
  20     44 

.  3,8-  . Kreuz  
. [20]      

85 ,      
   18 .  18  

   -    
 40 .  ,    
     -  -

     40 . De 
Windt  . [21]    

     
 ,      . 

 ,       
 . Van Assche  . [22]  

    
 2-  ,   

 . 
 

    
( ) 

   .   
 ù  , -   2 cm2  -

  12 cm2,   6-8 mm,   -
,       

   [3].      
     92%  -

   ,  67%   
, 65%  ,    

  75%     -
 .     
    , -

   ,   
  13%  ,    

  [23].      
     Brittberg  . 

 1994 .     23 
,    87%     

 ,   73%   
    -

  [24]. 
      

  .    -
       

      
   .  -

        6 . 
   ,    

  .  
     , 

      -
 .    -

   ,     
   ,     -

   .    
        -

    ,  
      -

    
 .    

      -
   .  

       -
       pes 

anserinus.     -     
1  2 mm,       6-0 

 .    -  
       

.        
   .  -

       
  (   I/III),  -

 ,     -
 [6]. 

       
 15  55     -
 (Outerbridge 3  4  )   

  ( ).    
      , -  

     , 
  .   -

  ,    -
     

    . . “ -
”  . 
Peterson  . [23]    

   50  61   
  .   -

      
   90%  ,  -

    -
   . Knutsen  -

. [25]       
 80 .       -

    77%  
     .    

    . 
 

   
    

     ( -
  I,  ,   

I/III),      -
.        

.     -
 ,    

  .   
     -

     .  
     



 , 54, 2018,  6 27  

 

 

,     
     

[26].       
      , 

   ,   -
     ,  -

  , -   -
     . 

 
  
   -

 -   ( ). -
        

  ,    -
       -

      -
      . 

 
   

(   – )  
        

  .  -
  ,     
,       -

 ,    
 [27].      -

      -
.        -

      
,        
.       
    1  4 m2 [3]. 

   : 1) -
  2)     

   ; 3)  -
; 4)   ; 5) 
 ; 6)      -

; 7) -  .    
    Outerbridge 3  4 

,     1,0-4,0 cm2  -
    45 . -
      50 

, -   8.0 cm2 ,  
,    ,  

      
 [3]. 

      -
,       

[28].       
a        

,     -
 .   

      -
  [29].    

   ,    

  2 mm -    
,     -

       . 
     -

       
12 mm. -     -

   4-10 mm [30].   
  ,    -

 -     -
 [31]. Bentley  . [32]  -

       
       -

   .   
       -

 ,    -
      
      . 

    -
.   ,  -

    76-93%  . 
Hangody  . [33]   

    155 -
  .       -

   .    
   Marcacci  . [34]  30 

     -
. Gudas  . [35]  -

        57 -
,       

.  ,   ,   
96%        
52%  ,   . Gudas  . [36] 
     -

      70 .  -
 -      

 12    -
. Gudas  . [37]  -

      ,     . 
     , 

  4-     
 ,  . Seo  . 

[38] ,       
   ,   

 -      
 30      4,0 cm2. 

 
  
     -

     -
.   ,   ,   

  -  . -
   ,        

        -



28 . .   . .         

 

 

    . -
    :    

     ;   
 ;    

;      
  [3, 39]. 

      
      ,   

 10 cm2    50 . [7].  
       1 cm  

 1 m. ,     24-72 -
,  -    -

,        -
.   ,    

     -
  ,      -

   .   
     , -

 ,    -
 ,    -

   ,  , 
   . .   . 

     
 ,    

,   -  -
 [40]. 

    85% 
    . -

    ,   -
 ,      

       
 . Ghazavi  . [41] -

    85%    
  15%   7,5   -

. Gross  . [42]  -
      -

     
 :     95%, 

80%  65% . 5, 10  15   -
. 

    
       

,  ,   -
     [43]. McCul-

loch  . [44]    25  
 ,   -

 .   -
 84%      

     
   79%   -

.   88%    
      

 . La Prade  . [45]  

     23  
   ,   -

 . 
 

 

1. Buckwalter JA, Mankin HJ. Articular cartilage. Part II: degen-
eration and osteoarthrosis, repair, regeneration, and trans-
plantation. J Bone Joint Surg Am, 1997, 79(4), 612-632. 

2. Shah MR, Kaplan KM, Meislin RJ et al. Articular cartilage 
restoration of the knee. Bull NYU Hosp Jt Dis, 2007, 65(1), 
51-60. 

3. Da Cunha Cavalcanti FMM, Doca D, Cohen M et al. Updat-
ing on diagnosis and treatment of chondral lesion of the 
knee. Rev Brasil Ortop, 2012, 47(1), 12-20. 

4. Dall'Oca C, Cengarle M, Costanzo A et al. Current concepts 
in treatment of early knee osteoarthritis and osteochondral 
lesions; the role of biological augmentations. Acta Biomed, 
2017, 88(4):5-10. 

5. Messner K, Maletius W. The long-term prognosis for severe 
damage to weight-bearing cartilage in the knee: a 14-year 
clinical and radiographic follow-up in 28 young athletes. Acta 
Orthop Scand, 1996, 67(2), 165-168. 

6. Kraeutler MJ, Belk JW, Purcell JM et al. Microfracture versus 
autologous chondrocyte implantation for articular cartilage 
lesions in the knee: a systematic review of 5-year outcomes. 
Am J Sports Med, 2018, 46(4), 995-999. 

7. Falah M, Nierenberg G, Soudry M et al. Treatment of articu-
lar cartilage lesions of the knee. International Orthopaedics, 
2010, 34(5), 621-630. 

8. Matthews LS. Is there a role for radiofrequency-based abla-
tion in the treatment of chondral lesions? Am J Orthop (Belle 
Mead NJ), 2005, 34(8), 3-15. 

9. Jackson RW. Arthroscopic treatment of degenerative arthri-
tis. In: Operative arthroscopy. 2nd ed. McGinty JB (Ed.). New 
York, Raven Press; 1991, 319-323. 

10. Edwards RB 3rd, Lu Y, Nho S et al. Thermal chondroplasty 
of chondromalacic human cartilage. An ex vivo comparison 
of bipolar and monopolar radiofrequency devices. Am J 
Sports Med, 2002, 30(1), 90-97. 

11. Amiel D, Ball ST, Tasto JP. Chondrocyte viability and meta-
bolic activity after treatment of bovine articular cartilage with 
bipolar radiofrequency: an in vitro study. Arthroscopy, 2004, 
20(5), 503-510. 

12. Jackson RW, Gilbert JE, Sharkey PF. Arthroscopic debride-
ment versus arthroplasty in the osteoarthritic knee. J Arthro-
plasty, 1997, 12(4), 465-469.  

13. Kirkley A, Birmingham TB, Litchfield RB et al. A randomized 
trial of arthroscopic surgery for osteoarthritis of the knee. N 
Engl J Med, 2008, 359(11), 1097-1107. 

14. Spahn G, E Kahl, T Mückley et al. Arthroscopic knee chon-
droplasty using a bipolar radiofrequency-based device com-
pared to mechanical shaver: results of a prospective, ran-
domized, controlled study. Knee Surg Sports Traumatol Ar-
throsc, 2008, 16(6), 565-573. 

15. Craig W, David JW, Ming HZ. A current review on the biol-
ogy and treatment of the articular cartilage defects (part I & 
part II). J Musculoskelet Res, 2003, 7(3&4), 157-181. 

16. Johnson LL. Arthroscopic abrasion arthroplasty. In: Opera-
tive arthroscopy. 2nd ed. McGinty JB, Caspari RB, Jackson 
RW, Poehling GG (Eds.), Philadelphia, Lippincott-Raven; 
1996, 427-446. 



 , 54, 2018,  6 29  

 

 

17. Smillie IS. Treatment of osteochondritis dissecans. J Bone 
Joint Surg Br, 1957, 39, 248. 

18. Steadman JR, Rodkey WG, Rodrigo JJ. Microfracture: sur-
gical technique and rehabilitation to treat chondral defects. 
Clin Orthop Relat Res, 2001, 391, 362-369. 

19. Alparslan B, Ozkan I, Acar U et al. The microfracture tech-
nique in the treatment of full-thickness chondral lesions of 
the knee. Acta Orthop Traumatol Turc, 2007, 41(2):62-69. 

20. Kreuz PC, Erggelet C, Steinwachs MR et al. Is microfracture 
of chondral defects in the knee associated with different re-
sults in patients aged 40 years or younger? Arthroscopy, 
2006, 22(11), 1180-1186. 

21. De Windt TS, Bekkers JE, Creemers LB et al. Patient profil-
ing in cartilage regeneration. Prognostic factors determining 
success of treatment for cartilage defects. Am J Sports Med, 
2009, 39(1), 58-62. 

22. Van Assche D, Staes F, van Caspel D et al. Autologous 
chondrocyte implantation versus microfracture for knee carti-
lage injury: a prospective randomized trial, with 2-year fol-
low-up. Knee Surg Sports Traumatol Arthrosc, 2010, 18(4), 
486-495. 

23. Peterson L, Minas T, Brittberg M et al. Two- to 9-year out-
come after autologous chondrocyte transplantation of the 
knee. Clin Orthop Relat Res, 2000, 374, 212-234. 

24. Brittberg M, Faxen E, Peterson L. Carbon fibre scaffolds in the 
treatment of early knee osteoarthritis. A prospective 4-year fol-
low-up of 37 patients. Clin Orthop, 1994, 307, 155-164. 

25. Knutsen G, Drogset JO, Engebretsen L et al. A randomized 
trial comparing autologous chondrocyte implantation with 
microfracture. Findings at five years. J Bone Joint Surg Am, 
2007, 89(10), 2105-2112. 

26. Richter DL, Schenck RC Jr, Wascher DC et al. Knee articu-
lar cartilage repair and restoration techniques: a review of 
the literature. Sports Health, 2016, 8(2), 153-160. 

27. Huntley JS, McBirnie JM, Simpson AH et al. Cutting-edge 
design to improve cell viability in osteochondral grafts. Os-
teoarthritis Cartilage, 2005, 13(8), 665-671. 

28. Solheim E, Hegna J, Inderhaug E. Long-term clinical follow-up 
of microfracture versus mosaicplasty in articular cartilage de-
fects of medial femoral condyle. Knee, 2017, 24(6), 1402-1407. 

29. Solheim E, Hegna J, Strand T et al. Randomized study of 
long-term (15-17 years) outcome after microfracture versus 
mosaicplasty in knee articular cartilage defects. Am J Sports 
Med, 2018, 46(4), 826-831. 

30. Kordás G, Szabó JS, Hangody L. Primary stability of osteo-
chondral grafts used in mosaicplasty. Arthroscopy, 2006; 
22(4), 414-421. 

31. Jakob RP, Franz T, Gautier E et al. Autologous osteochon-
dral grafting in the knee: indication, results and re ections. 
Clin Orthop Relat Res, 2002, 401, 170-184. 

32. Bentley G, Biant L, Carrington R et al. A prospective, ran-
domised comparison of autologous chondrocyte implantation 

versus mosaicplasty for osteochondral defects in the knee. J 
Bone Joint Surg Br, 2003, 85(2), 223-230. 

33. Hangody L, Kish G, Karpati Z. Osteochondral plugs: autoge-
nous osteochondral mosaicoplasty for the treatment of focal 
chondral and osteochondral articular defects. Operat Tech 
Orthop, 1997, 7, 312. 

34. Marcacci M, Kon E, Delcogliano M et al. Arthroscopic 
autologous osteochondral grafting for cartilage defects of the 
knee: prospective study results at a minimum 7 years follow-
up. Am J Sports Med, 2007, 35(12), 2014-2021. 

35. Gudas R, Stankevicius E, Monastyreckiene E et al. Osteo-
chondral autologous transplantation versus microfracture for 
the treatment of articular cartilage defects in the knee joint in 
athletes. Knee Surg Sports Traumatol Arthrosc, 2006, 14(9), 
834-842. 

36. Gudas R, Kalesinskas RJ, Monastyreckiene E et al. Osteo-
chondral transplantation (mosaicplasty) in the treatment of 
knee joint cartilage defects. Medicina (Kaunas), 2003, 39(5), 
469-475. 

37. Gudas R, Simonaityte R, Cekanauskas E et al. A prospec-
tive, randomized clinical study of osteochondral autologous 
transplantation versus microfracture for the treatment of os-
teochondritis dissecans in the knee joint in children. J Pe-
diatr Orthop, 2009, 29(7), 741-748. 

38. Seo SS, Kim CW, Ha DJ et al. Autogenous osteochondral gra-
fting for treating osteochondral defect of the femoral condyle of 
the knee joint. J Korean Orthop Assoc, 2009, 44(3):301-310. 

39. Schrock JB, Kraeutler MJ, Houck DA et al. A cost-effective-
ness analysis of surgical treatment modalities for chondral 
lesions of the knee: microfracture, osteochondral autograft 
transplantation, and autologous chondrocyte implantation. 
Orthop J Sports Med, 2017, 5(5), 2325967117704634. 

40. Hennig A, Abate J. Osteochondral allografts in the treatment 
of articular cartilage injuries of the knee. Sports Med Ar-
throsc, 2007, 15(3), 126-132. 

41. Ghazavi MT, Pritzker KP, Davis AM et al. Fresh osteo-
chondral allografts for post-traumatic osteochondral defects 
of the knee. J Bone Joint Surg Br, 1997, 79(6), 1008-1013. 

42. Gross AE, Shasha N, Aubin P. Long-term followup of the 
use of fresh osteochondral allografts for posttraumatic knee 
defects. Clin Orthop Relat Res, 2005, 435, 79-87. 

43. Bugbee WD, Convery FR. Osteochondral allograft transplan-
tation. Clin Sports Med, 1999, 18(1), 67-75. 

44. McCulloch PC, Kang RW, Sobhy MH et al. Prospective 
evaluation of prolonged fresh osteochondral allograft trans-
plantation of the femoral condyle: minimum 2-year follow-up. 
Am J Sports Med, 2007, 35(3), 411-420. 

45. LaPrade RF, J Botker, M Herzog et al. Refrigerated osteoar-
ticular allografts to treat articular cartilage defects of the fe-
moral condyles. A prospective outcomes study. J Bone Joint 
Surg Am, 2009, 91(4), 805-811. 

    20  2018 . 


