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Introduction
Articular cartilage is a highly specialized tissue that 
allows for unique functions within synovial joints. 
Disruption of the cartilage framework results in 
alteration of its biomechanical properties [1].

Articular cartilage is susceptible to mechanical 
trauma. Injury can occur through a single traumatic 
event or repetitive overloading with forces exceeding 
the biomechanical carrying capacity of articular 
cartilage. A single high-impact force may cause 
chondrocyte death, matrix damage, shearing of 
cartilage fragments, and subchondral bone injury. 
Abrasion injuries from chronic meniscal tears or loose 
bodies can also damage articular cartilage. Repetitive 
overloading with forces exceeding the biomechanical 
carrying capacity of articular cartilage from obesity 
or malalignment generally results in irreparable 
damage [2]. �ese alterations, in turn, can lead to the 

patient’s perception of pain, loss of motion, strength, 
or instability [2].

�e treatment of a focal full-thickness articular defect 
in the knee has continued to present a challenge, with 
no traditional treatment method providing consistent 
acceptable long-term clinical results. Analgesics and 
anti-in´ammatory medications, chondroprotective 
agents, activity modi�cation, and physical therapy 
may provide partial symptomatic relief, but they do 
not restore damaged articular cartilage to its normal 
state [3].

Full-thickness chondral defects of weight-bearing 
articular surfaces of the knee are a di¥cult condition 
to treat. Our aim is to evaluate the short-term 
functional outcome of the treatment of osteochondral 
defects of the knee with autologous osteochondral 
transplantation using the osteochondral autograft 
transfer system technique.

Arthroscopic osteochondral autologous grafts for the 
management	of	small	osteochondral	defects	of	the	knee
Mohamed G. Montaser

Background
Articular cartilage is susceptible to mechanical trauma. Injury can occur through a single 
traumatic event or repetitive overloading with forces exceeding the biomechanical carrying 
capacity of articular cartilage. The treatment of a focal full-thickness articular defect in the 
knee has continued to present a challenge, with no traditional treatment method providing 
consistent acceptable long-term clinical results.
Objective
The aim of this study is to evaluate the short-term functional outcome of the treatment of 
osteochondral defects of the knee with autologous osteochondral transplantation using the 
osteochondral autograft transfer system technique.
Patients and methods
This prospective study includes 19 adult patients, 16 men (84.2%), and three women (15.8%) 
with focal articular cartilage full-thickness defects of the knee less than 2 cm in diameter. 
The mean age of the patients was 29.6 years (range 22–35 years). All of them were treated 
by arthroscopic assisted osteochondral autograft transplantation in the period between May 
2006 and June 2009. The mean follow-up period was 24.2 months (range 12–36 months). 
For a standard comparison between the preoperative and postoperative state of the knee, 
the Hospital for Special Surgery knee service rating system (HSS) was used, which assigns 
a maximum 100 points to a normal knee.
Results
About 84.2% (16 patients) of the patients were very satisfied with their results. All of these 
patients had satisfactory HSS results. Statistically, there was a highly significant correlation 
between patient assessment and postoperative results.
Conclusion
Osteochondral autograft has a good rate of success and reliability of subchondral bone healing, 
with a high survival rate of the articular cartilage graft and consequently improvement in joint 
function and pain relief.
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ruptures were excluded from the study. Patients with 
defect diameter of more than 2 cm were excluded from 
this study.

Methods
All patients were subjected to a thorough clinical 
examination preoperatively and postoperatively. �is 
included analysis of complaints in relation to pain, 
swelling, giving way, locking, sti ness, walking ability, 
and functional limitation of activities such as running, 
squatting, and ascending or descending stairs. Physical 
examination included assessment of points of tenderness, 
swelling, range of motion, deformity, quadriceps strength, 
tests for menisci, stability testing, and patellar mobility.

All patients had been subjected to plain standing 
radiography in the anteroposterior view, a lateral view 
with the knee ´exed 35°, a 45° patellar sunrise view, 
and an intercondylar notch view. �ree patients were 
diagnosed with osteochondral defect on radiography 
they showed a loose fragment and a defect in bone 
in the medial femoral condyle (Fig. 1). One-third of 
the patients showed evidence of joint line narrowing, 
caused by decreased thickness of articular cartilage 
of that portion of the knee. Plain radiographs will 
be normal in most cases of localized, nonseparated 
articular cartilage lesions of the knee.

All patients in this study were subjected to preoperative 
MRI (Fig. 2) and all of them were subjected to 
postoperative MRI in the follow-up period (Figs 3 and 4).

Patients and methods
�is prospective study includes 19 adult patients, 
16 men (84.2%), and three women (15.8%), mean age 
29.6 years (range 22–35 years), with focal articular 
cartilage full-thickness defects of the knee less 
than 2 cm in diameter. All of them were treated by 
arthroscopic osteochondral autograft transplantation in 
the period between May 2006 and June 2009. All cases 
were treated by the same surgeon at the orthopedic 
department of Benha university hospital and Al Helal 
hospital, Cairo. �e right side was a ected in 13 (68%) 
patients and the left side was a ected in six (32%) 
patients.

Preoperatively, patients had complaints of joint line 
pain, swelling especially after activities, catching, 
functional limitations, and giving way with activities.

�e mean preoperative duration of symptoms was 
17.4 months (ranged 9–36 months). �e mean follow-
up period was 24.2 months (range 12–36 months). 
Associated knee pathology was found in 12 patients 
(63.2%) and seven patients had an isolated chondral 
defect (36.8%). Associated knee pathology was 
synovitis and e usion (11 patients); medial plica (two 
patients); and/or loose body (three patients).

All patients with severe knee pathologies such as severe 
knee arthritis, severe malalignment, complete medial 
collateral ligament tears, lateral collateral or anterior 
cruciate ligament, or posterior cruciate ligament 

Preoperative radiograph showing osteochondral lesions of the medial 
femoral condyle.

Figure 1
Figure 2

Preoperative MRI scan shows a cartilage defect in the medial femoral 
condyle as a depression field by knee fluid.
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A high signal intensity line on T2W images between 
the fragment and the underlying bone is the most 
common sign of unstable lesions. Surface irregularities, 
focal defects �lled with joint ´uid, and knee e usion 
may be seen in separated osteochondral fragments. 
MRI sizing (using electronic calipers) and location of 
the defect were recorded. �e diameter of the defect is 
an exclusion criterion for large defects more than 2 cm 
in diameter. Also, those with associated meniscal injury 
and or cruciate ligament injury were excluded from the 
study. Routine preoperative laboratory investigations 
were performed for all patients.

Inclusion criteria were patients younger than 50 years 
of age with symptomatic knee pain, limited function, 
and with focal lesions less than 2 cm in diameter on 
the weight-bearing surface of the femoral condyle with 
intact cartilage surrounding the defect area (Table 1).

Exclusion criteria were patients with a history of previous 
knee infection; generalized osteoarthritis; morbid 
obesity; severe malalignment; kissing cartilage lesions; 
and patients unwilling to comply with postoperative 
weight-bearing restrictions and a postoperative program.

For standard comparison between the preoperative and 
the postoperative state of the knee, several scoring systems 

Follow-up MRI scan after 5 months of cartilage repair with excellent results.

Figure 3

Follow-up MRI scan after 3 months of cartilage repair.

Figure 4

Preoperative MRI plays an important role in detecting 
the lesion if plain �lms are normal. A crescentic or an 
ovoid focus of subchondral signal abnormality is evident. 
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were used. In our study, the Hospital for Special Surgery 
knee service rating system (HSS) was used, which assigns a 
maximum 100 points to a normal knee and is more simple 
and precise than other systems such as international knee 
documentation committee, which are more suitable for 
evaluation of knee ligament injuries [4,5] (Table 2).

Operative	technique
General or regional anesthesia with tourniquet control 
is recommended; the patient is positioned supine with 
the knee capable of 120° ´exion. Standard arthroscopic 
instrumentation and osteochondral autograft transfer 
complete system instrumentation are required; we used 
the Arthrex Osteochondral Autograft Transfer System 
(Arthrex, Inc., Naples, Florida, USA) in all cases. �e 
´uid pump system was used in 12 patients.

Anteromedial or anterolateral portal ‘incision,’ which 
allows the best perpendicular approach to the surface of the 
lesion, is selected guided by a spinal needle (Fig. 5), which 
is usually more central than the standard portals because 
of the inward curve of the condyles. �e surrounding fat 
pad is taken down using a motorized shaver.

Most of the femoral condylar defects can be managed 
arthroscopically, as for most of these lesions, central 
anterior medial and central anterior lateral portals will 
allow correct perpendicular access (Fig. 5).

�e potential donor sites are directly adjacent to 
the superolateral margin of the intercondylar notch 
(notchplasty and roofplasty area in anterior cruciate 
ligament reconstruction).

Alternative donor sites lie in an area along the outer 
edge of the lateral femoral condyle, above the sulcus 

Table 1 Characteristics of the patients of the study

Table 2 HSS rating system included the following

terminalis. If a single core transfer has been selected 
to repair the defect, the recipient tube harvester is 
positioned to cover the entire defect and is driven into 
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prevent fracture of the tunnel wall. Donor sockets are 
routinely left open after harvesting or cancellous bone 
removed from the recipient area may be inserted into 
donor sites and should be impacted �rmly.

Postoperatively, suction drain for 24 h, crepe bandage, 
or a hinged brace for support, ice fomentation, and 
non-weight-bearing for a period of between 4 and 
8 weeks, depending on the size and position of the 
cartilage defect, should be performed. �roughout 
this period, gradual return to weight bearing, knee 
mobilization without placing the grafts at risk, range 
of motion exercise until full hyperextension equal to 
the opposite side, and isometric exercises of all muscle 
groups, especially the vastus medialis muscle, are 
important.

Results
�e patients were evaluated after osteochondral autograft 
transfer periodically every week for 4 weeks, every 2 weeks 
for 8 weeks, and every 3 weeks thereafter until the end of 
the follow-up period. During each visit, clinical evaluation 
and standing radiography were performed; postoperative 
MRI was performed after 12 weeks. �e postoperative 
clinical assessment scoring was performed using the same 
preoperative scoring system (HSS). �e excellent and 
good results were considered as satisfactory, whereas fair 
and poor results were considered as unsatisfactory results. 
�e mean follow-up period was 24.2 months (range 12–
36 months). A second-look arthroscopy was not routinely 
performed but was done in three unsatisfactory cases 
with recurrent attacks of pain and e usion. �e HSS was Identification of the best perpendicular portal site by a spinal needle.

Figure 5

the subchondral bone to a depth of ∼13 mm. During 
socket creation, attention to maintaining the harvester 
at a 90° angle to the articular cartilage in both the 
sagittal and coronal planes is very important to achieve 
a successful transfer. A calibrated alignment stick of 
an appropriate diameter may be used to measure the 
recipient socket depth and to correctly align the angle 
of the recipient socket. �e alignment stick may be used 
as an impactor to ‘�ne tune’ recipient socket length.

In small defects 1 cm or less in size, only a single core 
is used (Fig. 6); if more than a single core is used, all 
subsequent grafts are harvested and inserted in a similar 
pattern. Each core transfer should be completed before 
processing the next one, leaving a 1–2 mm space to 

Figure 6

Operative arthroscopic pictures of the cartilage defect before and after OAT repair by one core harvested from the intercondylar notch. OAT, 
osteochondral autograft transfer.
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used preoperatively as well as postoperatively for clinical 
evaluation of the knee states. �e mean preoperative 
clinical score was 75.1 points (58–85 points). �e results 
were collected and a sum of 100 points was obtained and 
graded. Excellent results were recorded in 10 patients 
(52.6%), good in six (31.6%), fair in two (10.5%), and 
poor in one patient (5.2%). �ere was a signi�cant relation 
between the preoperative clinical score and postoperative 
results, that is, the higher the preoperative clinical scores, 
the better the postoperative results.

�e best results were observed with patients who were 
followed for a period up to 24 months (14 patients, 72.7%). 
About 92.8% of these patients showed satisfactory results. 
�ose followed for less than 24 months (�ve patients, 
27.2%) had up to 60% (three patients) unsatisfactory 
results. Statistically, there was a highly signi�cant e ect of 
follow-p duration on the postoperative results.

About 84.2% (16 patients) of the patients were enthusiastic 
or satis�ed with their results. All of these patients had 
satisfactory HSS results. Statistically, there was a highly 
signi�cant correlation between patient assessment and 
postoperative results (Table 3). Although age was not an 
exclusion criterion in patient selection, all our patients 
were younger than 35 years old probably because of 
exclusion of patients with arthritic changes. Sex had no 
signi�cant e ect on the �nal postoperative result; of eight 
women, seven had satisfactory results (87.5%) and of 
11 men, nine had satisfactory results (81.9%).

Statistically, there was an insigni�cant di erence 
between the operated right and the left side. Nine 
patients presented with symptoms’ duration equal to or 
less than 1 year; all of them showed satisfactory results. 
Eleven patients presented with symptoms’ duration 
ranging from more than 12 months to 3 years; eight 
(72.7%) of these patients showed satisfactory results 
and three (27.3%) patients showed unsatisfactory 
results. �e di erence between both groups was found 
to be statistically signi�cant.

Eleven patients (57.8%) had a chondral defect up 
to 1 cm; all of them showed satisfactory results. 
Eight patients (42.2%) had a chondral defect up to 
1.8 cm; �ve of them showed satisfactory results (26.3% 

of all cases and 62.5% of those with a defect 1–2 cm). 
�ree of this last group of patients with a 1–2 cm 
chondral defect showed unsatisfactory results (15.7% 
of all cases and 37.5% of those with a defect 1–2 cm).

Statistically, it was proved that the size of a chondral 
defect had a highly signi�cant e ect on the 
postoperative results. In terms of ´exion range in 
our series, postoperatively, 14 patients (73.7%) had 
no lack of ´exion compared with the healthy side 
whereas �ve patients (26.3%) had lack of up to 10° of 
´exion. Compared with preoperative data, there was 
a highly signi�cant improvement in the ´exion range 
(P < 0.01). Meanwhile, there was no signi�cant e ect 
of the degree of preoperative maximum limitation 
of ´exion on the �nal end results. �irteen patients 
(68%) had an articular cartilage defect on the medial 
femoral condyle and �ve patients had lesions in the 
lateral femoral condyle (32%). �e di erence between 
lesions in the medial and the lateral femoral condyle 
was found to be statistically insigni�cant.

Articular cartilage congruence could be achieved in 
14 cases (73.7%); 13 of these patients (92.9%) showed 
satisfactory results. Five patients (26.3%) failed to 
achieve accurate cartilage congruence; two of these 
patients (10.5% of all patients) showed unsatisfactory 
results. �e relation between articular cartilage 
congruence and end results was found to be statistically 
highly signi�cant. In terms of graft harvesting and 
application, a good match between donor and recipient 
site was achieved, except in one case (5.2%), in which 
mismatch between the donor and the recipient site 
prevented good �tting. �us, another core had to be 
taken from the superolateral area of the lateral condyle 
femur that matched in size; all grafts were well accepted.

Associated knee pathology was found in 12 patients 
(63.2%) and seven patients had an isolated chondral 
defect (36.8%). Associated knee pathology was synovitis 
and e usion (11 patients); medial plica (two patients); 
and or loose body (three patients). Di erent arthroscopic 
procedures were performed for patients: shaving of 
partial synovial debris, partial synovectomy, medial plica 
resection, and loose body extraction.

In terms of complications, �ve patients (26.3%) developed 
postoperative moderate hemarthrosis after removal of the 
intra-articular drain 24 h after the operation. Aspiration, 
cold therapy, and continuous postoperative medication 
were administered that led to an improvement in the 
condition of the knee. All cases with postoperative 
hemarthrosis showed complete recovery.

One patient (5.2%) developed moderate e usion and 
fever by the �fth day that did not improve by aspiration 

Table 3 Relation between patient assessment and 
postoperative results
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or parentral broad-spectrum antibiotic medication. 
Arthroscopic lavage and partial synovectomy were 
performed on the 10th day. Culture and sensitivity test 
showed a streptococcal infection.

Donor site morbidity was present in three patients (15.8%) 
in the form of local lateral knee pain. �ese patients show 
marked improvement with NSAIDS, physiotherapy, and 
strengthening of muscles around the knee for 3 months.

All grafts were well accepted except for a large-sized 
graft in one patient (5.3%), which had not engaged 
properly and in which the surface geometry did not 
exactly match the surface of the articular lesion.

Discussion
Localized articular cartilaginous lesions such as 
traumatic chondral injury and osteochondritis 
dissecans present a challenging clinical problem.

Many surgical techniques, including subchondral drilling, 
abrasion arthroplasty, osteochondral grafts periosteal or 
perichondral grafts, and chondrocytes transplantation 
with collagen gel, have been developed and reported [6].

Because of its lack of both blood supply and undi erentiated 
mesenchymal stem cells, articular cartilage is known to 
have limited capacity to repair or regenerate itself; further, 
defects with articular surfaces often lead to symptomatic 
degenerative joint disease if left untreated [7].

Many investigators have searched for an ideal material 
to �ll the articular cartilage defects and thereby 
recreate or restore the normal hyaline cartilage surface 
topography. Procedures to restore hyaline cartilage 
such as osteochondral autografting or allograft transfer 
or autologous chondrocyte implantation have been 
attempted with variable success [8].

In 1993, Mastusue et al. [9] published the �rst case 
report and the technique of arthroscopic osteochondral 
autograft transplantation in an anterior cruciate 
ligament-de�cient knee.

In 1995, Outerbridge et al. [10] treated osteochondral 
defects of the femoral condyle with patellar osteochondral 
grafts in 10 patients and found that the function of the knee 
improved and symptoms were alleviated in all patients 
at an average of 6 and 1.5 years after transplantation. 
Hyaline cartilage survived up to 9 years.

In 1996 and 1997, Hangody and colleagues published 
several animal and clinical studies on multiple 
osteochondral autograft transplantation (Mosaicplasty 
technique). �e animal trials and extensive clinical 

experience (over 370 procedures) indicated long-term 
survival of the hyaline articular cartilage. �e longest 
follow-up is 6 years. �e histological analysis of 
transplanted cartilage shows that the specimens were 
composed of 70–80% hyaline cartilage. �e biopsy at 
4.5 years showed normal-appearing chondrocytes, 
normal orientation of chondrocytes and matrix 
elements, and matrix integration between the hyaline 
and the �brocartilage [11].

In terms of preoperative data, preoperative pain 
was the main complaint of all patients in relation 
to the other clinical parameters in the preoperative 
evaluation. �is is in agreement with the results of 
Nicohlas et al. [1] that pain, as a complaint, is a very 
important parameter in the assessment of the degree 
of joint a ection preoperatively and postoperatively. In 
the present series, the worst results were obtained with 
those who had severe pain preoperatively and this was 
highly statistically signi�cant (P < 0.05). Ma et al. [12] 
found poor results with severe pain preoperatively.

In the present study, all patients with satisfactory 
results (75%) had no or mild pain postoperatively. �is 
is in agreement with the �ndings of Wang [13], who 
reported that of his patients who achieved satisfactory 
results, none complained of pain.

Analysis of our results of functional abilities includes 
walking distance, use of walking aid, and climbing stairs 
according to the HSS scoring system. On comparing 
preoperative and postoperative functional abilities, 
there was no signi�cant change in the walking distance 
but there was a signi�cant improvement in the ability 
to climb stairs. Preoperatively, 13 patients (6 8.4%) 
could climb stairs with support; eight of these patients 
(61.5%) showed improvement in climbing stairs 
unsupported postoperatively. �is proved that there 
was no signi�cant e ect of preoperative functional 
abilities on the postoperative results.

Kartaglia et al. [14] found no correlation between 
preoperative functional abilities and the �nal end 
results. Wang [13] and Jakop et al. [15] reported that 
54% of their patients had no limitation in activities, 
with 21% of patients showing occasional limitation of 
activities, and it was these patients who had multiple 
or large-size defects. �ey also reported that 67% of 
the patients considered that the arthroscopic procedure 
had improved their activities.

In terms of the ´exion range in the present series, it was 
comparable with the postoperative results of Mohamed 
[8], who reported that four patients (28.5%) had lack of 
´exion up to 15°; three of these patients (75%) achieved 
a ´exion range of more than 100° postoperatively.
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In the present study, the highest incidence of satisfactory 
results was obtained in small chondral defects. �ese 
results are in agreement with those of Wang [13], Ma 
et al. [12], Mohamed [8], and Duchow et al. [16]. �ey 
concluded that patients with small chondral defects 
have more satisfactory results than those with large 
cartilage defects.

�e di erence between lesions in the medial and 
lateral femoral condyle was found to be statistically 
insigni�cant. �is was in agreement with the results 
of Pearce et al. [17], Hangody and Peter [18], and 
Mohamed [8].

For articular congruence in the present series, more 
unsatisfactory results were obtained with those 
of incongruence articular cartilage and this was 
statistically highly signi�cant (P ≤ 0.01). Wang [13] 
reported that 84.4% of patients achieved articular 
congruence; 97% of these achieved satisfactory results. 
Also, Mitsunobu et al. [19], Hangody and Peter [18], 
and Mohamed [8] reported the highest incidence of 
satisfactory results with articular cartilage congruence 
�t as one of two major factors to decreasing joint 
morbidity after osteochondral grafting.

In the present study, the operative time ranged from 
1 to 2 h, with a mean of 1.6 h. Ma et al. [12] reported 
that the mean duration of surgery was 1.7 h, also with 
no signi�cant relation to the �nal outcome.

In the present study, the follow-up period had a highly 
signi�cant e ect on the postoperative results and more 
satisfactory results were obtained up to 36 months. 
Hangody and Peter [18] attributed their satisfactory 
results (85%) to several factors, one of which is the 
relatively long follow-up period.

In our study, one patient (5.2%) developed moderate 
e usion and fever by the �fth day that did not 
improve by aspiration or parentral broad-spectrum 
antibiotic medication. Arthroscopic lavage and 
partial synovectomy were performed on the 10th day. 
Culture and sensitivity test showed a streptococcal 
infection. Wang [13] reported that two patients (2.5%) 
developed an infection. Neither had a positive culture, 
but clinically, they had septic arthritis and were treated 
successfully with arthroscopic lavage and antibiotics. 
After 2 years, one patient was assessed to have a normal 
knee and the other was assessed to have a poor knee.

Donor site morbidity was present in three patients 
(15.8%) in the form of local lateral knee pain. �ey show 
marked improvement with NSAIDS, physiotherapy, 
and strengthening of muscles around the knee for 
3 months. �is was similar to the results of Hangody 

et al. [20]. �ey con�rmed that the transplanted 
osteochondral plugs usually heal with preserved 
vital cartilage. However, there was a persistent cleft 
between transplanted and recipient cartilage and 
the subchondral bone in the plugs showed increased 
sti ening. �e donor defects healed with the formation 
of �brocartilage. �is fact has been considered to be 
of less concern as the grafts are harvested from areas 
known to be less-weight bearing. However, some 
studies suggest that the typical donor areas at the 
intercondylar notch and the periphery of the femoral 
condyles above the sulcus terminalis may sustain a 
signi�cant contact pressure and degrading repair tissue 
could possibly progress to osteoarthritis.

Mohamed [8] reported that that there was donor site 
morbidity in three patients (21.4%) that improved 
after lateral retinacular release.

About 73.7% (14 patients) of the patients were 
enthusiastic or satis�ed with their results. All of these 
patients had satisfactory HSS results. Statistically, there 
was a highly signi�cant correlation between patient 
assessment and postoperative results.

�ese results are very similar to those obtained by 
Hangody et al. [20], Alan et al. [21], Ma et al. [12], and 
Mohamed [8], who reported that around 75% of their 
patients were satis�ed with their results.

We conclude that mosaicplasty leads to an 
improvement in symptoms and function in knees with 
articular cartilage defects at the short-term follow-up. 
�e majority of the patients (84.2%) experienced an 
improvement in symptoms and function compared 
with the preoperative situation and 84.2% reported that 
they would undergo the procedure again if necessary.

However, a deterioration in the results was observed 
from 12 months postoperatively to 5–9 years 
postoperatively.

Further research is necessary to investigate the 
implications and causes of the �ndings.

Conclusion
An osteochondral autograft has a good rate of 
success, reliability of subchondral bone healing with 
a high survival rate of the articular cartilage graft, 
and consequently improvement in joint function and 
decrease pain. Preoperative clinical score and the size of 
the chondral graft have a very highly signi�cant e ect 
on the �nal end results, with the best results observed 
in patients with a score of more than 69 points.
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In an osteochondral autograft, preoperative planning 
using characteristic data of the donor and recipient sites 
with respect to articular cartilage thickness, concavity, 
and contact pressure seems to be very helpful. Primary 
stability of the grafts has been shown to play a role in 
the healing of these grafts. Incongruity of the articular 
surface at the repair site can occur either because of 
technical problems or later as a result of degeneration 
of osteochondral plugs.

Accurate alignment of the graft with the surrounding 
articular cartilage was found to be highly statistically 
signi�cant. MRI has been shown to be an e ective 
method to diagnose chondral injury, to aid in the 
selection of therapeutic intervention, and to assess 
the short-term outcome of repaired articular cartilage. 
Osteochondral autograft transplants have been 
associated with a good rate of success, but further 
long-term follow-up and biomechanical evaluation are 
essential.
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