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A B S T R A C T   

Background: Osteochondral lesions of the tibial plafond (OLTPs) occur less frequently than those of the talus, and 
treatment guidelines have not been determined. The aim of the current review was to evaluate the effectiveness 
of surgical treatments on the healing of cartilage and on function level, i.e. pain reduction, reduced swelling and 
improved joint range of motion, in patients with OLTPs. 
Methods: A comprehensive literature search in PubMed/MEDLINE, Cochrane Database of Systematic Reviews and 
Google Scholar was performed up to December 2020. The outcome measures were healing of cartilage and 
function level. 
Results: Four studies investigating treatment of OLTPs were included. Three studies investigated treatment by 
means of microfracture. One of these studies showed an osteochondral defect filling in 52.0% of patients. All 
three studies showed an improvement in function level. Antegrade drilling was evaluated in one study, showing 
contrasting results in two patients. One-step bone marrow-derived cell transplantation was evaluated in one 
study, showing an osteochondral defect filling in 68.0% of patients and improvements in patients’ function level. 
Conclusions: Arthroscopic treatment of OLTPs by means of microfracture and bone marrow-derived cell trans-
plantation (BMDCT) seem effective for the outcome at the patient’s function level, while BMDCT showed more 
promising results regarding defect filling. However, this is based on the current available evidence with poor 
quality of methodology. Further research is of paramount importance to understand this injury and to evaluate 
the best treatments.   

1. Introduction 

In approximately 50% of acute ankle fractures and sprains, osteo-
chondral lesions (OCLs) of the ankle may occur.1 OCLs are defined as 
damage to articular cartilage and its subchondral bone, causing deteri-
oration in functional outcome, i.e. deep ankle pain, stiffness, ankle joint 
locking, swelling, and a limited range of motion.2 These symptoms result 
in a decrease in quality of life.3 

While OCLs of the ankle most frequently concern the talus (OLTs), 
isolated osteochondral lesions of the tibia plafond (OLTPs) occur 
considerably less frequent.4 According to Mologne et al., 2.6% of 

patients with OCLs (i.e. 23/880) suffered from OLTPs in isolation.5 

Although no clear explanation is available why OLTPs are less common 
than OLTs, it is suggested that the cartilage of the distal tibial plafond is 
less susceptible to damage due to its concave shape, greater articular 
cartilage stiffness and rich arterial supply.4,6–8 Due to the rarity of 
OLTPs, there is little consensus on its treatment.9,10 

The initial treatment goal for OCLs of the ankle is to improve pa-
tients’ outcome regarding their function level, i.e. to reduce pain and 
swelling, and improve joint range of motion.11 If left untreated, OCLs 
can lead to abnormal articular stress patterns, eventually leading to 
abnormal cartilage wear, cyst formation, cancellous bone remodeling 
and osteoarthritis.5,12 Zengerink et al.11 found that treatment of OLTs by 
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bone marrow stimulation and debridement is the most effective, and 
therefore the same treatment may also be applicable in OLTPs.9 How-
ever, differences in composition of cartilage and accessibility of the le-
sions may result in different treatment outcomes.3 

The aim of this systematic review is to evaluate the effectiveness of 
surgical treatments on the healing of cartilage and on function level, i.e. 
in terms of pain reduction, reduced swelling and improved joint range of 
motion, in patients with OLTPs. 

2. Methods 

2.1. Data sources and search strategy 

This systematic review was written using the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines.13,14 

The PubMed/MEDLINE database and Cochrane Database of Sys-
tematic Reviews were screened up to December 2020. The following 
Medical Subject Headings (MeSH) terms and free terms were used: 
((((surgical procedures, operative [MeSH Terms]) OR (treatment)) AND 
(((treatment outcome) OR (outcome)) OR (clinical outcome))) AND 
((((tibial pilon) OR (tibia plafond)) OR (distal tibia)) OR (tibial pla-
fond))) AND ((osteochondral lesion) OR (osteochondral injury)). No 
additional limits were applied. In addition, the first 100 entries of 
Google Scholar were searched, using the keywords: osteochondral 
lesion, osteochondral defect, tibial plafond, distal tibia, and therapy. 
Finally, reference lists of all included studies were manually reviewed. 

2.2. Study selection 

After removal of duplicates, manuscript title and abstract were 
screened regarding the inclusion criteria. Studies inclusion criteria were: 
1) Randomized controlled trial (RCT), cohort studies (either prospective 
or retrospective) or quasi-experimental research evaluating the effec-
tiveness of surgical treatment strategies for OLTP; 2) Full-text clinical 
studies in English; 3) A follow-up period of at least 1 year; 4) Description 
of healing of cartilage and/or effects of different treatment modalities on 
patients’ function level (pain reduction, reduced swelling and improved 
joint range of motion). Exclusion criteria were: 1) Inadequate descrip-
tion of therapy; 2) Less than ten participants included; 3) No well- 

defined outcome reported; 4) Results not described per surgical treat-
ment. For studies that potentially met eligibility criteria, full texts were 
obtained and screened to determine their final inclusion. 

Search, screening and inclusion of eligible articles and data analysis 
of included articles were performed by two researchers (EJ and MK). In 
case of inter-observer disagreement, the study was discussed until 
consensus was reached. 

2.3. Data extraction and methodological quality assessment 

Study methodology information was collected, including design, 
number of patients included, and follow-up period. Patients’ de-
mographics were also collected, including age, gender, comorbidity, 
lesion type and size, and type of treatment. Furthermore, outcome pa-
rameters (healing of cartilage and function level, measured by scoring 
systems (i.e., MOCART, AOFAS, FAAM, FAOS, SF-12 and VAS score) 
were collected. The American Orthopaedic Foot and Ankle Society 
(AOFAS) score includes nine items divided into three subscales, i.e. pain, 
function and alignment, with a maximal score of 100 points indicating 
no symptoms of impairments.15 The Magnetic Resonance Observation of 
Cartilage Repair Tissue (MOCART) score consists of a set of variables to 
evaluate cartilage repair after treatment i.e. degree of defect filling, 
cartilage interface, surface, presence of adhesions, structure and signal 
intensity of the repair tissue, the subchondral lamina and bone, and the 
presence of effusion. A score is given to each variable, ranging from 0 to 
100 points, in which a score of 100 points indicates the best cartilage 
healing.16 In the Foot and Ankle Ability Measure (FAAM), the Foot and 
Ankle Outcome Score (FAOS) and the Short-form Generic Measure of 
Health Status (SF-12) a higher score indicates a better function outcome, 
while in the Visual Analogue Scale (VAS), a higher score indicates that 
more pain is experienced. 

Results are reported per treatment. Summary measures are presented 
qualitatively with a plus in case improvement after treatment was found. 
Healing of cartilage is presented in a table, showing the percentage of 
patients with a total osteochondral defect filling and the percentage of 
patients with subchondral edema or cysts. 

Currently, no validated quality scores are available for case series, 
while in orthopedic literature the vast majority of studies concern case 
series study designs.11 Therefore, in the current systematic review an 
adjusted version of the Newcastle-Ottawa Scale (NOS),17 retrieved from 
the systematic review of Zengerink et al.,11 was used to differentiate 
between low or high risk of bias. The NOS was initially developed to 
assess the quality of non-randomized studies. However, since compa-
rability and adjustment are not relevant to non-comparative studies like 
case series, these items were removed. This resulted in an adjusted NOS 
evaluating three items concerning study design, selection, and assess-
ment of outcome.18 The adjusted NOS uses a “star” rating system. Two 
independent reviewers (EJ and MK) assessed the studies’ risk of bias and 
reached consensus through discussion in case of disagreement. 

3. Results 

3.1. Study retrieval and characteristics 

In the PubMed/MEDLINE database, 36 articles were identified of 
which titles and abstracts were screened. A total of 31 articles were 
excluded due to incompatibility with study subject (e.g. pilon/knee/ 
malleolar fractures or knee instability (n = 16), treatment of talar 
osteochondral lesions (n = 9), description of incidence of OLTPs (n = 1), 
description of a surgical technique protocol for OLTPs (n = 1)). Further 
reasons for exclusion were that the study was not performed in humans 
(n = 3) or it comprised a case report (n = 1). Five publications describing 
the results of treatment of OLTPs were identified and full texts were 
analyzed regarding eligibility, one of which was subsequently excluded 
because results were not described per treatment. No relevant studies 
were identified in the Cochrane Database of Systematic Reviews or 
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AOFAS the American Orthopaedic Foot and Ankle Society 
BMDCT bone marrow-derived cell transplantation 
FAAM the Foot and Ankle Ability Measure 
FAAM ADL the Foot and Ankle Ability Measure Activity Daily 
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ICRS the International Cartilage Repair Society Cartilage 
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Google Scholar, leading to four studies included in this systematic re-
view. The process of study selection is depicted in Fig. 1. 

All studies, one Italian19 and three American,4,10,20 concerned 
retrospective case series. Three of them were classified as therapeutic 
level IV studies,4,10,20 while the level of evidence was not mentioned in 
one study.19 Three studies described the results of arthroscopic micro-
fracture treatment,4,10,20 of which one also described antegrade dril-
ling,4 and one describing results of arthroscopically one-step bone 
marrow-derived cell transplantation (BMDCT).19 An overview of the 
study characteristics and patients is shown in Table 1. 

3.2. Quality assessment of included studies 

The adjusted NOS17 scores of the included studies are summarized in 
Table 2. 

3.3. Patient characteristics 

Eighty-seven patients with OLTPs were included in the studies, the 
number per study ranging from 13 to 31. Patients’ age ranged between 
14 and 68 years, and the OLTPs were incurred predominantly by males 
(range 31.3–69.0%). Information about the side of the ankle injury was 
available in two studies (N = 44) (right ankle: 54.5%). Mean OLTP size 
ranged from 38 to 180 mm2 (N = 74), and, according to the classification 
of Elias et al.,6 48.3% of the OLTPs were localized medially, 34.5% 
centrally and 17.2% laterally (N = 87). Information on the mechanism 

of injury was available in three studies (N = 56), reporting a trauma in 
57.1%, chronic ankle instability in 5.4%, and non-traumatic or not re-
ported causes in 37.5%. Lesions (N = 87) concerned an isolated OLTP in 
74.7% of cases, a bipolar lesion (OLT and OLTP concurrently) in 10.3%, 
and a kissing lesion (OCLs contacted with each other) in 14.9%. The 
majority of studies used the MOCART21 and the AOFAS22 scoring sys-
tems. Study characteristics are presented in Table 1. 

3.4. Treatment strategies 

The mean follow-up of the studies was 46.2 months (range; 30–72). 
Three different treatments (arthroscopic microfracture treatment, 
antegrade drilling and BMDCT) and six different outcome scores 
(AOFAS, VAS, FAAM, SF-12, FAOS, MOCART) were used. The treatment 
strategies and their outcomes are presented in Tables 3 and 4. 

3.4.1. Antegrade (malleolar) drilling 
If the cartilage cap of the OLTP was intact, the defect could be drilled 

through the malleolus. However, microfracture treatment was favored 
over drilling, because of the difficulty to make the microfracture holes 
perpendicular to the subchondral plate and the risk of thermal necrosis 
with drilling.4 Cuttica et al.4 described the results of the antegrade 
drilling treatment in two patients. No description of the effect on healing 
of cartilage was available. In one patient the AOFAS score improved 
from 24 preoperatively to 55 after surgery, while in one patient no 
improvement in the AOFAS score was observed after surgery. 

Fig. 1. Study selection described in the PRISMA flowchart.  
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Table 1 
Characteristics of the included studies and patients.  

Author Year Country Design Subjects 
(N) 

Study 
population 
characteristics 

In- and 
exclusion 
criteria 

Type of 
lesion 

Lesion 
size 
Mean 
(±SD) 

Location 
of lesion 

Medical 
ankle 
history 

Treatment Follow- 
up 
Mean 

Lee et al.10 2019 U.S.A. Retro- 
spective 
case 
series 

16 Mean age 42.1 
years (range 
18–64), male 
31.3% 

Inclusion: 1- 
year follow-up 
available, 
OLTP 
confirmed 
with MRIa 

Exclusion: 
patients with 
ankle fracture, 
no informed 
consent, lost to 
follow-up 

Isolated 
OLTP 
75.0% 
(N = 12) 
Bipolar 
lesion 
25.0% 
(N = 4) 
Kissing 
lesion 
0.0% (N 
= 0) 

65.2 
mm2 

(±43.2 
mm2) 

Medial 
37.5% 
(N = 6) 
Central 
43.8% 
(N = 7) 
Lateral 
18.8% 
(N = 3) 

Trauma 
37.5% (N 
= 6) 
Unknown 
62.5% (N 
= 10) 

Arthroscopic 
microfracture 
(N = 16) 

30 
months 

Baldassarri 
et al.19 

2017 Italy Retro- 
spective 
case 
series 

27 Mean age 39.2 
years (range 
19–49), male 
55.6% 

Inclusion: 
patients 18-15 
years suffering 
various ankle 
chronic 
symptoms 
including pain, 
stiffness, 
swelling and 
locking with a 
grade III-IV 
OLTP (ICRS 
classification)b 

Exclusion: 
patients with 
severe 
osteoarthritis, 
rheumatoid or 
haemophilic 
arthritis, 
presence of 
kissing lesion 

Isolated 
OLTP 
100.0% 
(N = 27) 
Bipolar 
lesion 
0.0% (N 
= 0) 
Kissing 
lesion 
0.0% (N 
= 0) 

180 
mm2 

(±47 
mm2) 

Medial 
59.3% 
(N = 16) 
Central 
29.6% 
(N = 8) 
Lateral 
11.1% 
(N = 3) 

Trauma 
74.1% (N 
= 20) 
Unknown 
25.9% (N 
= 7) 

One-step bone 
marrow- 
derived cell 
transplantation 
(N = 27) 

72 
months 

Ross et al.20 2014 U.S.A. Retro- 
spective 
case 
series 

31 Mean age 37.0 
years (range 
15–68), male 
48.0% 

Inclusion: - 
Exclusion: 
follow-up < 24 
months 

Isolated 
OLTP 
54.8% 
(N = 17) 
Bipolar 
lesion 
6.5% (N 
= 2) 
Kissing 
lesion 
38.7% 
(N = 12) 

38 
mm2 

Medial 
51.6% 
(N = 16) 
Central 
32.3% 
(N = 10) 
Lateral 
16.1% 
(N = 5) 
Left 
ankle 
45.2% 
(N = 14) 
Right 
ankle 
54.8% 
(N = 17) 

Unknown 
100.0% 
(N = 31) 

Arthroscopic 
microfracture 
(N = 31) 

44 
months 

Cuttica 
et al.4 

2012 U.S.A. Retro- 
spective 
case 
series 

13 Mean age 33.0 
years (range 
14–49), male 
69.0% 

Inclusion: 
patients failed 
initial 
conservative 
care 
Exclusion: 
patients who 
underwent 
treatment by 
other than 
arthroscopic 
means, who 
displayed 
radiographic 
signs of 
arthritis, or 
follow-up < 6 
months 

Isolated 
OLTP 
69.2% 
(N = 9) 
Bipolar 
lesion 
23.1% 
(N = 3) 
Kissing 
lesion 
7.7% (N 
= 1) 

>100 
mm2 

(N = 6) 
<100 
mm2 

(N = 7) 

Medial 
30.8% 
(N = 4) 
Central 
38.5% 
(N = 5) 
Lateral 
30.8% 
(N = 4) 
Left 
ankle 
46.2% 
(N = 6) 
Right 
ankle 
53.8% 
(N = 7) 

Trauma 
46.2% (N 
= 6) 
Chronic 
instability 
23.1% (N 
= 3) 
Unknown 
30.8% (N 
= 4) 

Arthroscopic 
microfracture 
(N = 11) 
Antegrade 
drilling (N = 2) 

39 
months  

a MRI: Magnetic Resonance Imagine. 
b ICRS classification: The International Cartilage Repair Society Cartilage Lesion Classification System. 
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3.4.2. One-step bone marrow-derived cell transplantation (BMDCT) 
BMDCT comprises a biological reconstructive technique, aimed at 

the restoration of a layer of cartilage as similar as possible to hyaline 
cartilage. The technique consists of a few phases including platelet gel 
production, bone marrow aspiration from the posterior superior iliac 
crest followed by concentration of this bone marrow and the surgical 
procedure to transplant it to the defect site on the tibial plafond. Bal-
dassarri et al.19 described the results of this treatment for N = 27 pa-
tients. In that study, MRI showed a complete osteochondral defect filling 
in 68.0% of the patients according to the MOCART score. Furthermore, 
the mean AOFAS score improved from 52.4 preoperatively to 80.6 at the 
final follow-up. No complications were observed post-surgery. 

3.4.3. Arthroscopic microfracture 
In case of arthroscopic microfracture, excision, debridement and 

curettage of unstable cartilage flaps or fragments, synovectomy and 
micro fracturing are performed. The micro-fracturing partially destroys 
the calcified zone that is most often present, and creates multiple 
openings into the subchondral bone, leading to a release of growth 
factors and therefore the formation of fibrin clots. Eventually, bone 
marrow cells are introduced in the osteochondral lesion, and fibro- 
cartilaginous tissue is formed. Three publications described the results 
of this treatment for a total of 58 patients.4,10,20 In the study of Ross 
et al.,20 who followed N = 31 patients, MRI showed complete osteo-
chondral defect filling in 52.0% of patients according to the MOCART 
score. Additionally, Ross et al.20 showed significant improvements in the 
FAOS and the SF-12 outcome scores. Cuttica et al.,4 investigating N = 10 

patients who underwent this treatment, reported poor results in two, fair 
results in two and good results in six patients, established using the 
AOFAS score. Lee et al.,10 which followed N = 16 patients, showed a 
significant improvement in all function outcome scores i.e. FAAM, SF-12 
and VAS. 

4. Discussion 

The aim of this systematic review was to evaluate reports on the 
effectiveness of surgical treatments on the healing of cartilage and on the 
function level, in terms of pain reduction, reduced swelling and 
improved joint range of motion, in patients with osteochondral lesions 
of the tibial plafond. This review summarized reported outcomes of four 
studies, totaling 87 patients with osteochondral lesions of the tibial 
plafond, and describing the effectiveness of 3 treatments. According to 
the results of the includes studies in this review, arthroscopic treatment 
of OLTP by means of microfracture and BMDCT seem effective for the 
outcome at the patient’s function level, while BMDCT showed more 
promising results regarding defect filling compared to arthroscopic 
treatment by means of microfracture. 

All studies that investigated arthroscopic microfracture for the 
treatment of OLTP showed an overall (significant) improvement in pa-
tients’ outcome at function level.4,10,20 For OLTs, arthroscopic micro-
fracture is a widely accepted treatment with good clinical outcomes, and 
therefore this treatment was expected to have good clinical outcomes in 
the OLTP population as well.10 The BMDCT treatment showed the 
highest percentage of patients with a complete filling of the osteo-
chondral defect and showed an overall improvement in the patient’s 
outcome at function level.19 The antegrade drilling treatment, evaluated 
in the study of Cuttica et al.,4 reported only two cases with contrasting 
outcomes at the patients’ function level outcome.4 Moreover, this 
antegrade drilling treatment is associated with high iatrogenic risks, and 
therefore only preferred if the cartilage cap is still intact.4 

These results are in line with the results of the study of Mologne 
et al.,5 which described that arthroscopic treatment by means of curet-
tage, debridement, abrasion arthroplasty, and, in some patients 

Table 2 
Summary of quality assessment of included studies with help of the adjusted 
NOS.  

Case series Year Study design Selection Outcome NOS Score 

Baldassarri et al.19 2017 * *  2 
Cuttica et al.4 2012 * *  2 
Lee et al.10 2019 * *  2 
Ross et al.20 2014 * *  2  

Table 3 
Healing of cartilage per treatment strategy.  

Treatment Study Patients (N) Reporting system Complete defect infill in % Subchondral edema or cyst in % 

BMDCTa Baldassarri et al.19 27 MOCARTb 68.0 28.0 
Microfracture Ross et al.20 23 MOCART 52.0 65.0  

a BMDCT: One-step Bone Marrow-Derived Cell transplantation. 
b MOCART: Magnetic Resonance Observation of Cartilage Repair Tissue. 

Table 4 
Function level scores per treatment strategy.  

Treatment Study Patients (N) Reporting system Pre Mean (range) Post Mean (range) Difference P-value 

Antegrade drilling Cuttica et al.4 2 AOFASa 28.5 (24–33) 44 (33–55) +15.5 – 
BMDCTb Baldassarri et al.19 27 AOFAS 52.4 80.6 +28.2 – 
Microfracture Cuttica et al.4 11 AOFAS 36.8 (28–49) 51.3 (42–55) +13.8 – 

Lee et al.10 16 VASc 8.3 (6–10) 1.8 (0–4) +6.5 <0.00 
FAAM ADLd 57.6 (6.0–88.9) 84.3 (46.4–100.0) +26.7 <0.00 
FAAM Sportse 34.5 (3.1–92.6) 65.2 (23.3–55.1) +30.7 <0.00 
SF-12 PCSf 36.3 (23.3–55.1) 46.0 (18.9–56.6) +9.7 0.00 

Ross et al.20 31 FAOSg 50.5 (17–75) 74.2 (47–92) +23.7 <0.01 
SF-12h 38.7 (3–57) 59.5 (16–89) +20.8 <0.01  

a AOFAS: American Orthopaedic Foot and Ankle Society score. 
b BMDCT: One-step Bone Marrow-Derived Cell transplantation. 
c VAS: Visual Analogue Scale. 
d FAAM ADL: Foot and Ankle Ability Measure Activity daily living subscale. 
e FAAM Sports: Foot and Ankle Ability Measure Sports subscale. 
f SF-12 PCS: Short-form generic measure of health status, Physical Component Summary. 
g FAOS: Foot and Ankle Outcome Score. 
h SF-12: Short-form generic measure of health status. 
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transmalleolar drilling, microfracture of iliac crest bone grafting showed 
good results in 14 of 17 patients using the AOFAS score. However, this 
study was not included in the current review since the study did not 
describe results separately per surgical treatment. 

Regarding the healing of cartilage, Ross et al.20 showed edema or 
subchondral cysts in 65.0% of their cases. Correspondingly, Cuttica 
et al.,4 found a correlation between MRI edema and clinical outcomes 
following microfracture treatment.23 Also, Cuttica et al.4 showed post-
operative bone marrow edema on MRI of all patients with poor out-
comes.4 In contrast, Baldassari et al.19 found edema or subchondral cysts 
in only 28.0% of cases, suggesting that surgery would have less impact 
on subchondral bone. 

Furthermore, regarding the patients’ return to sports after surgery, 
the study of Lee et al.10 described that although all patients were able to 
return to sports activity after surgery, the postoperative level of sports 
activity was significantly lower than the preoperative level based on one 
of the questions of the FAAM score. 

The present review represents the first identification of the currently 
known treatment options for primary OLTPs. Although literature on the 
treatment of OLTPs is scarce and high evidence level studies are lacking, 
the present systematic review raises awareness on the subject which may 
encourage more research on this topic. Treatment recommendations for 
OLTPs are of paramount importance to achieve the most optimal healing 
of cartilage and function outcome. The low frequency of OLTPs reported 
in literature can be questioned, since the study of Lee et al. (2019) re-
ported a ratio of 6.1:1 regarding the frequency of OLTs versus OLTPs.10 

The study of Irwin et al. (2018) also described that the incidence of 
coexisting OLTs and OLTPs may be more prevalent than suggested by 
previous reports, indicating a higher incidence of OLTPs compared to 
previous literature.24 Furthermore, under-diagnosing has been reported 
in up to 50.0% of cases due to the difficulty in identifying OCLs by 
conventional radiographs.24 This, in turn, leads to a delayed diagnosis or 
surgery.5 Therefore, a follow-up MRI or Computer Tomogram (CT) is 
necessary in cases involving ankle injury with no resolution at six to 
eight weeks or with persistent limitations.9 In future a more rigorous 
diagnostic approach should be used to identify these lesions. 

4.1. Limitations of the present study 

This review also faces some limitations. No RCTs or prospective 
comparative studies were found, and only retrospective case series were 
available for inclusion, leading to a low level of evidence. Due to the 
rarity of OLTPs, literature on the treatment of OLTP is very scarce and 
includes mainly case reports and case series, leading to a small number 
of studies and patients to be included. All studies lacked controls, had a 
wide range of follow-up and lesion sizes, a very heterogeneous study 
population and/or lacked MOCART scores.4,10 Due to this low number of 
patients, the statistical power is limited, and type-II error might occur. 
Study (population) characteristics showed too much variability for a 
reliable interpretation of the results. 

Although the NOS adjusted for case series has not been validated, a 
low score indicates a higher chance of bias. Overall, the quality of the 
retrospective case series was poor, and all four studies were likely at 
high risk of bias (100%). On the other hand, this review, for the first 
time, focusses on the impact of OLTPs and should be regarded as an 
initiative to start methodologically sound comparative studies. 

Due to the paucity of data on clinical outcomes of OLTP treatments 
and the poor quality of methodology in all four studies included in the 
review, no conclusions can be drawn yet. In order to compare the out-
comes of surgical strategies for OLTPs and to draw definitive conclu-
sions, further studies are necessary, including sufficiently powered, 
randomized clinical trials with longer follow-up periods and a larger 
number of cases. 

5. Conclusions 

The results of the included studies in this review showed that treat-
ment by means of microfracture and BMDCT might be promising for the 
patient’s outcome at function level and healing of cartilage. However, 
no conclusions can be drawn since this is based on the current available 
evidence with poor quality of methodology due to paucity of good data 
on the subject. Nevertheless, this review raises awareness on the subject 
which may encourage more research on this topic. Further research is of 
paramount importance to understand this injury and to evaluate the best 
treatments. 

Ethical approval 

Not applicable. 

Consent for publication 

Not applicable. 

Availability of data and materials 

Not applicable. 

Funding 

None declared. 

Declaration of competing interest 

None declared. 

Acknowledgements 

Not applicable. 

References 

1 Saxena A, Eakin C. Articular talar injuries in athletes: results of microfracture and 
autogenous bone graft. Am J Sports Med. 2007;35:1680–1687. 

2 Badekas T, Takvorian M, Souras N. Treatment principles for osteochondral lesions in 
foot and ankle. Int Orthop. 2013;37:1697–1706. 

3 Baptista AD, Marquez RS. Distal tibial osteochondral injury: a case report and review 
of the literature. Sci J Foot Ankle. 2016;10:74–78. 

4 Cuttica DJ, Smith WB, Hyer CF, Philbin TM, Berlet GC. Arthroscopic treatment of 
osteochondral lesions of the tibial plafond. Foot Ankle Int. 2012;33:662–668. 

5 Mologne TS, Ferkel RD. Arthroscopic treatment of osteochondral lesions of the distal 
tibia. Foot Ankle Int. 2007;28:865–872. 

6 Elias I, Raikin SM, Schweitzer ME, Besser MP, Morrison WB, Zoga AC. Osteochondral 
lesions of the distal tibial plafond: localization and morphologic characteristics with 
an anatomical grid. Foot Ankle Int. 2009;30:524–529. 

7 Athanasiou KA, Niederauer GG, Schenck RC. Biomechanical topography of human 
ankle cartilage. Ann Biomed Eng. 1995;23:697–704. 

8 O’Loughlin PF, Heyworth BE, Kennedy JG. Current concepts in the diagnosis and 
treatment of osteochondral lesions of the ankle. Am J Sports Med. 2010;38:392–404. 

9 Corso M, DeGraauw C, Hsu W. Osteochondral lesion of the distal tibial plafond in an 
adolescent soccer player: a case report. J Can Chiropr Assoc. 2017;61:261–268. 

10 Lee W, Tran S, Cooper MT, Park JS, Perumal V. Clinical outcomes of osteochondral 
lesions of the tibial plafond following arthroscopic microfracture. Foot Ankle Int. 
2019;40:1018–1024. 

11 Zengerink M, Struijs PA, Tol JL, van Dijk CN. Treatment of osteochondral lesions of 
the talus: a systematic review. Knee Surg Sports Traumatol Arthrosc. 2010;18: 
238–246. 

12 Yuan HA, Cady RB, DeRosa C. Osteochondritis dissecans of the talus associated with 
subchondral cysts. Report of three cases. J Bone Joint Surg Am. 1979;61:1249–1251. 

13 Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for reporting 
systematic reviews and meta-analyses of studies that evaluate health care 
interventions: explanation and elaboration. J Clin Epidemiol. 2009;62:1–34. 

14 Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. J Clin Epidemiol. 2009; 
62:1006–1012. 

15 Van Lieshout EM, De Boer AS, Meuffels DE, et al. American Orthopaedic Foot and 
Ankle Society (AOFAS) Ankle-Hindfoot Score: a study protocol for the translation 
and validation of the Dutch language version. BMJ Open. 2017;7, e012884. 

E.M. Jagtenberg et al.                                                                                                                                                                                                                          

http://refhub.elsevier.com/S0972-978X(21)00183-5/sref1
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref1
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref2
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref2
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref3
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref3
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref4
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref4
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref5
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref5
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref6
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref6
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref6
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref7
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref7
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref8
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref8
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref9
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref9
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref10
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref10
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref10
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref11
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref11
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref11
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref12
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref12
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref13
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref13
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref13
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref14
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref14
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref14
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref15
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref15
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref15


Journal of Orthopaedics 27 (2021) 34–40

40

16 Goebel L, Zurakowski D, Muller A, Pape D, Cucchiarini M, Madry H. 2D and 3D 
MOCART scoring systems assessed by 9.4 T high-field MRI correlate with elementary 
and complex histological scoring systems in a translational model of osteochondral 
repair. Osteoarthr Cartilage. 2014;22:1386–1395. 

17 Cumpston M, Li T, Page MJ, et al. Updated guidance for trusted systematic reviews: a 
new edition of the Cochrane Handbook for Systematic Reviews of Interventions. 
Cochrane Database Syst Rev. 2019;10. 

18 Murad MH, Sultan S, Haffar S, Bazerbachi F. Methodological quality and synthesis of 
case series and case reports. BMJ Evid Based Med. 2018;23:60–63. 

19 Baldassarri M, Perazzo L, Ricciarelli M, Natali S, Vannini F, Buda R. Regenerative 
treatment of osteochondral lesions of distal tibial plafond. Eur J Orthop Surg 
Traumatol. 2018;28:1199–2207. 

20 Ross KA, Hannon CP, Deyer TW, et al. Functional and MRI outcomes after 
arthroscopic microfracture for treatment of osteochondral lesions of the distal tibial 
plafond. J Bone Joint Surg Am. 2014;96:1708–1715. 

21 Marlovits S, Singer P, Zeller P, Mandl I, Haller J, Trattnig S. Magnetic resonance 
observation of cartilage repair tissue (MOCART) for the evaluation of autologous 
chondrocyte transplantation: determination of interobserver variability and 
correlation to clinical outcome after 2 years. Eur J Radiol. 2006;57:16–23. 

22 Kitaoka HB, Alexander IJ, Adelaar RS, An J, Myerson MS, Sanders M. Clinical rating 
systems for the ankle-hindfoot, midfoot, hallux, and lesser toes. Foot Ankle Int. 1997; 
18:187–188. 

23 Cuttica DJ, Shockley JA, Hyer CF, Berlet GC. Correlation of MRI edema and clinical 
outcomes following microfracture of osteochondral lesions of the talus. Foot Ankle 
Spec. 2011;4:274–279. 

24 Irwin RM, Shimozonoe Y, Yasui Y, Megill R, Deyer TW, Kennedy JG. Incidence of 
coexisting talar and tibial osteochondral lesions correlates with patient Age and 
lesion location. Orthop J Sports Med. 2018;6(8), 2325967118790965. 

E.M. Jagtenberg et al.                                                                                                                                                                                                                          

http://refhub.elsevier.com/S0972-978X(21)00183-5/sref16
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref16
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref16
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref16
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref17
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref17
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref17
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref18
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref18
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref19
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref19
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref19
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref20
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref20
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref20
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref21
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref21
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref21
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref21
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref22
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref22
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref22
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref23
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref23
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref23
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref24
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref24
http://refhub.elsevier.com/S0972-978X(21)00183-5/sref24

	Effectiveness of surgical treatments on healing of cartilage and function level in patients with osteochondral lesions of t ...
	1 Introduction
	2 Methods
	2.1 Data sources and search strategy
	2.2 Study selection
	2.3 Data extraction and methodological quality assessment

	3 Results
	3.1 Study retrieval and characteristics
	3.2 Quality assessment of included studies
	3.3 Patient characteristics
	3.4 Treatment strategies
	3.4.1 Antegrade (malleolar) drilling
	3.4.2 One-step bone marrow-derived cell transplantation (BMDCT)
	3.4.3 Arthroscopic microfracture


	4 Discussion
	4.1 Limitations of the present study

	5 Conclusions
	Ethical approval
	Consent for publication
	Availability of data and materials
	Funding
	Declaration of competing interest
	Acknowledgements
	References


