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=Abstract=

Purpose: This study was aimed at elucidating the pathogenesis of talar osteochondral lesion by analyzing the
histopathological findings.

Materials and Methods: Twenty specimens from 20 patients who underwent surgical treatment for talus osteochondral
lesions were studied. Preoperative MRI images including T1, T2, and stir images were taken and cases were classified
according to modification of the Anderson’s classification. There were 5 cases of MRI group 1, 6 cases of group 2, 7
cases of group 3 and 2 cases of group 4. A full thickness osteochondral plug including the osteochondral lesion of the
talus was harvested from each patient and reviewed histopathologic changes of osteochondral fragment using H-E
staining. Mean diameter of specimens was 8.5 mm and mean depth was 10.3 mm. Pathologic changes of articular
cartilage and subchondral bone were observed. Subchondral bone was divided into superficial, middle and deep zones
according to depth. Cartilage formation, trabecular thickening and marrow fibrosis were observed in each zone.

Results: There were detachment of the joint cartilage at the tidemark in 16 cases of 20 cases and the separated cartilages
were almost necrotic on the histopathologic findings. Cartilage formation within subchondral bone was discovered
beneath the tidemark in 12 cases. Trabeculae were increased and thickened in 17 cases. These pathologic changes were
similar to fracture healing process and these findings were more conspicuous near the tidemark and showed transition to
normal bone marrow tissue with depth. No correlation between the pathological progression and MRI stages was found.
A large cyst shown on MRI's was microscopically turned out to be multiple micro-cysts accompanied by fibrovascular
structure and newly formed cartilage tissue. Conclusion: The histopathologic findings of osteochondral lesions

are detachment of overlying cartilage at the tidemark and
subsequent changes of subchondral bone. Subchondral bone
changes are summarized as cartilage formation, marrow fibrosis
and trabecular thickening that mean healing process following
repeated micro fractures of trabecular. These osteochondral
lesions should have differed from osteochondral fractures.
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Table 1. MRI Classification of Osteochondral Lesion of the Talus (Modification of Anderson Classification)
Group MRI findings No. of cases
Group 1 Subchondral trabecular compression
Plain radiograph normal, Marrow edema on MRI 5
Group 2 Formation of subchondral cyst
without adjacent marrow edema 6
Group 3 Formation of subchondral cyst
with adjacent marrow edema 7
Group 4 Unattached, undisplaced fragment 2
2 Y Y T2 Zx GolA e WEkE WS dE AR A7t 3diet. s A A 3 9% A A d
ol 79 stir image A & FF oS EISHA 29| £ ofi= A oA & 4 sl
o} 7] 39 A A7S AR Anderson 59 BRE
HYAA 47119 Fo2 BEEs9=d 132 Anderson 3. EAE8A
stage [°] s|@5= &4 FEU HAEE F9olal, dE
/g o] WHE= Anderson stage [Tag 'dF FH9| & SPSSe] HHEEA Abr BAMS ol8sto] Hpalet o
g FFo] FHkEA %?8 355 2l R, $E FHY & =3t 29 Zlojof w2 Wk A= B 27| 3 G Y
5 fEo] FitEe A9E 3w ® ERokglth w3 4 et JHHAE YohH gttt
= A7) 5 %% A& Hol ¢ 2= Holeu A
Y= TR 9k AL 7 Anderson stage 1119 3=+ 7 A i}
-Gtk MRI 244 1982 59, 22 69, 332 T3l
o 42 20|13tk E%E Hol B¢ 4% Anderson 1, 23 27
stage 119} T Ho| &4 24 3 49| H stage IV
A= A= & Ak flof EF0lA A sHAtHTable 1) it} 24 &4
1. 9o A= A WSl AT B97E 179, &3] O 8% =&Y =4 24
¥ Z(superficial zone)d} Z7FE(intermediate zone)

"&\

f&_ ,{,
Figure 1. Histologic findings of the control group. The articular
cartilage is composed of superficial zone (S), intermediate zone
(IM) and deep zone (D). The tidemark (asterisk) separates the
deep zone from the calcified zone (arrow). Loose trabeculae and
subcondral fat marrow (M) are visible beneath the calcified zone
(H&E stain, x 40).
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Figure 2. Histopathologic changes of chondromalacia patella.
Fissuring and degeneration of matrix were shown in the superficial

and intermediate zones (IM). Chondrocyte clustering(arrow) with
matrix degeneration was shown in the intermediate and deep
zones, but the subchondral medulla(M) was intact (H&E stain, x
100).
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Table 2. Detached Layer of Cartilage

Operative findings Cases Detached layer on histologic findings Cases
Osteochondral fracture 2 Superficial fissuring 1
Intermediate zone of cartilage 1
Cartilage defect 4 Beneath the calcification zone 2
On the tidemark 2
Flap tear 14 On the tidemark 14
4 45(deep zone) 0 & G4 T AEZ2 ATH A3 A gkttt
5} Z(calcification zone)I}+= Uo]H|(tidemark) 24| J-&
) Ko} 4159 dEeh E2 WAl Qlvh A= Al v @) =AY HEd A S= wEd a4
S ASHE 445 T4 wjgde st dEst 22 &Y T Az #55 = 7149 Haz Qlste] P |
M35} Fof dsto] & 275 FASHL Hoh ASHY = 35 Holm dZo] A5 dx MlESe] A= wHsh=
T A & 258 2 AR YA AlekFig, 1). A wjgS skl AAT AEst H] 24T WSk
U B AT 27} 9 Rolo] 42 Aol FEY  Ae] WA WIrhrig. 2)
2) A= W] =AW 24
= e (1) 5% 27
& 27 4 209 F ool A ojn] dFo] Hejgo]
2 AFs} Fo] wEEo] ALt 47 20 QB 9 A
P’ Lk ZAZ o F=glnt. U] 14o)ie FEA O AFol
SRS, = &= o] (flap tear) AT
at TV
g, (@ w28 Azl zxyest 47
tppneery 8 T Hel B B A3 A 7k S WA 5
Figure 3. Histopathologic changes of the detached cartilage a"nd gi%n:] e B % 928 deigion 712e) WY Ae)
osteochondral lesion. (A) Chondrocyte clustering with matrix WGzt olefet 222 duef F Foiue dar
degeneration of the detached cartilage was shown (H&E stain, x 2 25 Aeloth(Fig. 3a). FEAoRE B dAFo] &
100). (B) Joint cartilage was detached at the tidemark (arrow). And 2]= 1499} ojn] HAZo] HEalx]o] AZs} Zo] ET 29
e e o TRT ST O 0] el o 9361 2o
tain, x 100). Azl Fol k=FH UmA| 20]= 24 244 A58t &
o & SollA 2= AtkTable 2), HEdE 9] WMok
- vole] ZlolA] HalgiAle A50% 248 sk 270]
00 | ojojsiA s HAR YA BEE ol Ao ek
§ oo B on 53] A% YA AFRTHE B o ¥ B
"g 0.600 F}:;ﬁﬂ = 3{cH(Fig. 3b).
¢ 0.400 | ——loe
0.200 | (8) A=sh =9 APt 4
0.000 - O A= 34
e G 126(60%)0ll 4 B Aol W= 1729] 201,
2 40, 33 5, 4 193l eH o] F 109 ASFHT}
Figure 4. Cartilage formation within the subchondral bone. FZo| A9 A& AAlo] A5 A= A A=t A
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Figure 5. Increment of trabeculation.
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Figure 6. Fibrovascular tissue invasion into bone marrow.
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Figure 7. Represntative histopathologic findings of osteochondral
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marrow of the osteochondral lesion. These findings were similar

to fracture healing process.
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