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ABSTRACT 

Background: Osteochondritis dissecans (OCD) is a pathological process affecting the subchondral bone of 

the knee in children and adolescents with open growth plates (juvenile OCD) and young adults with closed 

growth plates (adult OCD). It may lead to secondary effects on joint cartilage, such as pain, edema, possible 

formation of free bodies and mechanical symptoms, including joint locking. 

Objective: To detect the osteochondral auto graft Transplantation in Management of OCD Knee as regards 

clinical outcomes and complications. 

Subjects and methods: This systematic review include 14 original articles published from January 2014 to 

June 2019 which was that 14 studies were included prospective studies were the commonest type appeared  

in 6 studies followed by Case series in 4 studies , retrospective in 3 studies and Randomized controlled trial 

in one study. 

Results: Results of the study revealed that the commonest score used to assess outcome was: Knee Injury 

and Osteoarthritis Outcome Score (KOOS) which used in 5 studies and shows improvement after treatment, 

International Knee Documentation Committee (IKDC) scores appeared in 4 studies preoperative and 

postoperative values shows significant increase postoperative, Hospital for Special Surgery (HSS) appeared 

in one study, and results revealed that 54 cases showed complications, graft failure founded among 16 cases 

and 34 needs reoperations. 

Conclusion: On the basis of the good clinical and MRA results obtained at long-term follow-up, 

mosaicplasty can be considered a safe and reliable option for the treatment of unstable OCD in adult patients. 

Keywords: Complications, IKDC scores, Osteochondritis dissecans, Systematic Review, Treatment. 

 

INTRODUCTION 

     Articular cartilage defects are 

incapable of self-repair. They are acquired 

defects, often from trauma or 

osteochondritis dissecans (OCD. Patients 

can be fit, active and have a high 

functional demand and high xpectations. 

If untreated, lesions of articular cartilage 

can progress to osteoarthritis of the joint. 

The underlying subchondral bone support 

plays a role in the stability and outcome of 

any repair. A number of different surgical 

techniques have been described for the 

treatment of these lesions. These 

techniques include micro fracture, 

autologous osteochondral cylinder 

transplantation (mosaicplasty), artificial 

bone graft substitutes and cell-based 

repair techniques such as autologous 
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chondrocyte implantation (ACI) (Hindle 

et al., 2013). 

     The present study aimed to detect 

osteochondral autograft transplantation in 

management of OCD knee as regards 

clinical outcomes and complications. 

PATIENTS AND METHODS 

     The following information/data were 

extracted from studies that met the 

inclusion criteria: name of the first author, 

year of publication, study design, number 

of participants in each treatment group, 

participants’ age and gender, type of 

intervention in Osteochondral Auto graft 

Transplantation in management of OCD 

knee. Search terms used were suspensory 

mechanism Osteochondral Auto graft 

Transplantation techniques  

     The electronic databases up to June 

2019 of 'Pub med Medline', 'EMbase', and 

'Google Scholar' were explored using the 

combination of the following search-

terms: 

 

 

Inclusion criteria: 

     English-language original articles 

published from January 2014 to June 

2019, Adults  older  than 18 years old and 

All RCTs , clinical trials , case control , 

case report or cohort study of the 

subjective and objective outcomes, and 

complications of Mosaicplasty. 

Exclusion criteria: 

     Patients with lesions less than 3 cm, 

patients treated conservatively, meta-

analyses or nonhuman studies, those 

where it is impossible to tell from the 

abstract or title that they meet the 

described inclusion criteria, or patient 

underwent surgical interventions before in 

the knee. 

Statistical Analysis: 

     A primary search of databases yielded 

420 records. After duplicates removal, 

328 potentially eligible articles were 

identified. A total of 14 studies fulfilled 

the inclusion criteria, and were included in 

the final systematic review. 

 

 

RESULTS 

 

     Total number of patients was 328, 

Mean age of the included patients was 32 

years, Median was 31.85 years, Minimum 

- Maximum 21.2-40.8, and (228 69.5%) of 

included cases were females (Table 1). 

     Mean defect size was 4.2 (cm2), 

Median was 3.8, Minimum- Maximum 3- 

6.1 (Table 2). 

     The commonest score used to assess 

outcome was KOOS which used in 5 

studies and shows improvement after 

treatment, IKDC scores appeared in 4 

studies preoperative and postoperative 

values shows significant increase 

postoperative, HSS appeared in one study 

(Table 3). 

     54 cases showed complications graft 

failure founded among 16 cases and 34 

needs reoperations (Table 4). 
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Table (1): Characteristics of the included studies 

Study Year Age (y) 

Quarch et al., 2014 2014 NR 

Astur et al., 2014 2014 37.6 

Ulstein et al., 2014 2014 32.7 

Zak et al., 2014 2014 38 

Aldrian et al., 2014 2014 33.3 

Hindle et al., 2014 2014 35.8 

Filardo et al., 2014 2014 30.2 

Miller et al., 2015 2015 ND 

Ronga et al., 2015 2015 21.2 

Clavé et al., 2016 2016 28.3 

Erol et al., 2016 2016 40.8 

Zellner et al., 2017 2017 29 

Solheim et al., 2017 2017 31 

Carey et al., 2019 2019 26.1 

 

Table (2): Defect size 

Study Year Defect size (cm2) 

Quarch et al., 2014 2014 4.6 

Astur et al., 2014 2014 NR 

Ulstein et al., 2014 2014 3 

Zak et al., 2014 2014 5.8 

Aldrian et al., 2014 2014 3.8 

Hindle et al., 2014 2014 4.5 

Filardo et al., 2014 2014 3 

Miller et al., 2014 2015 3 

Ronga et al., 2015 2015 3.8 

Clavé et al., 2016 2016 4.07 

Erol et al., 2016 2016 3.7 

Zellner et al., 2017 2017 6.1 

Solheim et al., 2017 2017 3.4 

Carey et al., 2019 2019 6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Erol%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=27512629
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erol%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=27512629
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Table (3): Outcome assessments score used 

Parmeters 

 

Study 

HSS 

pre 

HSS 

post 

IKDC 

score 

pre 

IKDC 

score 

post 

KOOS 

Pain 

KOOS 

Symptoms 

KOOS 

ADL 

KOOS 

Sport/ 

Rec 

KOOS 

QoL 

Quarch et 

al., 2014 
ND ND ND ND ND ND ND ND ND 

Astur et al., 

2014 
ND ND ND ND ND ND ND ND ND 

Ulstein et 

al., 2014 
ND ND ND ND ∆11.8 ∆8.5 ∆7.5 ∆41.3 ∆25 

Zak et al., 

2014 
ND ND ND ND ∆19.5 ∆3.6 ∆16.5 ∆20 ∆18.7 

Aldrian et 

al., 2014 
ND ND 44.1 59 69 50 75 39 51 

Hindle et 

al., 2014 
ND ND ND ND 77 60 81 40 43 

Filardo et 

al., 2014 
ND ND 34.5 66.3 ND ND ND ND ND 

Miller et al., 

2015 
ND 9.46 ND ND ND ND ND ND ND 

Ronga et al., 

2015 
ND ND ND ND ND ND ND ND ND 

Clavé et al., 

2016 
ND ND 39.6  78.9  ND ND ND ND ND 

Erol et al., 

2016 
ND ND ND 70.2 ND ND ND ND ND 

Zellner et 

al., 2017 
ND ND 42.6 79.7 ND ND ND ND ND 

Solheim et 

al., 2017 
ND ND ND ND ND ND ND ND ND 

Carey et al., 

2019 
ND ND ND ND 79.3 60.2 85.5 53.9 52.7 
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Table (4): Complications 

Parameters 
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Quarch et al., 

2014 
1 0 0 0 0 0 1 0 0 0 0 0 0 0 

Astur et al., 

2014 
3 0 0 0 0 0 0 0 0 0 0 3 0 0 

Ulstein et al., 

2014 
4 0 0 0 0 0 0 0 0 0 0 0 5 0 

Zak et al., 

2014 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Aldrian et al., 

2014 
3 0 0 0 0 0 0 0 0 0 0 0 0 3 

Hindle et al., 

2014 
7 1 0 0 0 0 0 0 1 0 6 0 6 0 

Filardo et al., 

2014 
4 0 0 0 0 4 0 0 0 0 0 0 0 0 

Miller et al., 

2015 
8 0 0 0 0 8 0 0 0 0 0 0 8 0 

Ronga et al., 

2015 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Clavé et al., 

2016 
6 0 0 0 0 0 1 2 1 1 1 0 0 0 

Erol et al., 

2016 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Zellner et al., 

2017 
4 0 0 0 4 4 4 2 0 0 0 3 4 0 

Solheim et al., 

2017 
4 2 1 0 0 0 0 0 0 0 0 0 1 0 

Carey et al., 

2019 
10 0 0 0 0 0 0 0 0 0 0 0 10 0 

 

DISCUSSION 

     OCA transplantation is usually 

performed as a salvage procedure in cases 

of failed previous cartilage repair or as a 

primary cartilage repair technique for 

large osteochondral lesions on the knee, 

with good and excellent outcomes 

(Gracitelli et al., 2015). Osteochondritis 

dissecans (OCD) is a disorder resulting in 

focal breakdown of the subchondral bone, 

with potential disruption of the overlying 

articular cartilage (Eismann et al., 2014). 

     We found that the mean age of the 

included patients was 32 years, Median 

was 31.85 years, Minimum- Maximum 

21.2-40.8, and 69.5% of included cases 

were females. 

     Quarch et al. ( 2014) was conducted 

on 37 patients by removing the 

osteochondral cylinders from the dorsal 

medial femoral condyle of the affected 

knee joint, the study group’s average age 

was 38.3 (±10.9) years; in the control 

group, the average age was 39.7 (±10.7) 

years. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Erol%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=27512629
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     In a systematic review of Andrade et 

al. (2016) reported that a total of 1726 

patients (1472 and 254 patients underwent 

knee and ankle mosaicplasty, 

respectively) with a mean age of 33.2 

years and 34.8 years old for the knee and 

ankle joints cohorts, respectively. 

     In a prospective randomized study of 

Ulstein et al. (2014), Twenty-five patients 

[mean age 32.3 years, standard deviation 

(SD) 7.7] were enrolled in the study 

between November 2000 and June 2006 to 

compare long-term functional and 

radiological outcome following MF and 

OAT mosaicplasty for full-thickness 

chondral lesions of the knee. 

     In this sense, orthopedic surgeons have 

pursuit in the past an approach that can 

allow achieving the hyaline or hyaline-

like repair of articular defects (Andrade et 

al., 2016). 

     The present study revealed that the 

mean defect size from the 14 participant 

studies was 4.2 (cm2), median was 3.8, 

Minimum- Maximum 3- 6.1. 

     In the study of Zellner et al. (2017); the 

46 patients had 47 deep, large 

osteochondral defects of the knee joint (1 

patient with bilateral defects; mean defect 

size, 6.7 cm2). The origin of the 

osteochondral defects was osteochondritis 

dissecans (n = 34), osteonecrosis (n = 8), 

or subchondral cysts (n = 5). Depending 

on the depth, all defects were treated by 

cancellous bone grafting (defect depth 10 

mm; n = 16) or bone block augmentation 

(defect depth 0.10 mm; n = 31) combined 

with MACT. 

     Richter et al. (2016) discussed the 

treatment of osteochondral lesions of the 

knee, lesions with dimensions < 2 cm2 

and found that the best treated through 

micro-fracture (first-line option) or OTA. 

     The latter shows more longevity and 

durability of results, especially among 

high functional demand patients, when 

compared with micro-fractures (Krych et 

al., 2012). 

     As regard outcome, in the current 

reviews; we found that the commonest 

score used to assess outcome was KOOS 

which used in 5 studies and showed 

improvement after treatment, IKDC 

scores appeared in 4 studies preoperative 

and postoperative values shows significant 

increase postoperative, HSS appeared in 

one study, Tı´rico et al. (2018) reported 

that Postoperative IKDC pain, function, 

and total scores differed between patients 

who were satisfied and not satisfied. All 

KOOS subscale results differed between 

those who were satisfied and not satisfied. 

PRO difference scores (change from pre-

surgery to follow-up) varied between 

satisfied and not-satisfied patients. The 

mean changes in IKDC pain, function, and 

total scores were 23.0, 4.1, and 31.9 for 

satisfied patients and 20.8, 1.3, and 8.3 for 

patients who were not satisfied, 

respectively. The mean changes in KOOS 

subscale results for satisfied and not-

satisfied patients were 22.8 and 7.4 

(symptoms), 23.9 and 7.4 (pain), 21.2 and 

7.7 (activities of daily living), 35.4 and 

10.9 (function in sports and recreation), 

and 37.7 and 11.0 (quality of life), 

respectively. 

     Although good results are being 

reported in the scientific literature 

regarding the mosaicplasty procedures, 

there is still the need to bear in mind the 

potential donor-site morbidity arising 
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from the osteochondral plugs harvesting 

(Andrade et al., 2016). 

     As regard complications, the current 

metanalysis demonstrated that 54 cases 

showed complications graft failure 

founded among 16 cases and 34 needs 

reoperations, Ulstein et al. (2014) reported 

that 5 cases were reoperated, Hindle et al. 

(2014) revealed that  6 cases were 

reoperated, 8 cases in Miller et al. (2015), 

and 10 cases in Carey et al. (2019). 

     Reports of filling the donor holes with 

biocompatible material have been 

published (Bartha et al. 2013), aiming to 

reduce the donor-site morbidity after the 

osteochondral harvesting. Nevertheless, 

the best approach may be to preserve the 

weight-bearing areas of the knee joint and 

harvest the osteochondral plugs from 

potential morbidity-free, minimal non-

weight-bearing areas. In this sense, 

several alternative donor-site areas for 

mosaicplasty harvesting have been 

proposed. While the posterior femoral 

condyles and the calcaneal tuberosity 

cartilage were considered as unsuitable 

donor-site alternatives for osteochondral 

autografting (Thaunat and Beaufils, 2010 

and Calder et al., 2015), the lower weight-

bearing area of the patellofemoral joint 

and the upper tibio-fibular joint showed 

promising results in humans without 

donor-site morbidity associated 

(Espregueira-Mendes et al., 2012). 

     Sepsis was reported in 1 of 142 

patients in a case series of Ollat et al. 

(2011) in which patients had OATM, at 8-

year follow-up. 

     Infection was statistically significantly 

more frequent in the weight-bearing as 

tolerated group (2 of 437 patients) than in 

the non-weight-bearing groups (0 patients) 

in the case series of Kosiur and Collins, 

(2014); which was conducted on 534 

patients who had OATM at 32 to 39- 

month follow-up. 

CONCLUSION 

          In conclusion, on the basis of the 

good clinical and MRA results obtained at 

long-term follow-up, mosaicplasty can be 

considered a safe and reliable option for 

the treatment of unstable OCD in adult 

patients. The biological and mechanical 

principles of this procedure allow treating 

these complex lesions in a simple way 

preserving the OCD fragments. 
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التهاااالغ الف اااامي  الالخااااع الةااااللل  ااااع   اااال    اااا   للاااا     ااااا    :خلفيةةةةة ال حةةةة 

تتخ اااا فلال ااالم  اااار  ااا  الف ااامي  الالخاااع  ااا   ب فااا  الف  ااااع  خااال  تةااا    اااع 

 ااا يل  لااام يتااا    فللمن ااا  يسااا   زاااتر  زااا  لااال و   ااااار  ااام   ا ااا  الخل ااا  ي ااا  م 

 . لى  منت 

 ااا    للااالس  ااا  الااات  ا  التمس ااا   ما اااا   ااال  ااا   تااال   لل ااال  الهةةةدن مةةةن ال حةةة :

الف اااامي  الالخااااع الااااااتع  ااااع  ااااعظ التهاااالغ الف اااامي  الالخااااع الةااااللل فخل اااا  

 .المن       عم الزتلئر يالخ ل للس 

  الاااا  نلاااااا ال  الاااالس الخةااااتل ل    ااااع  14تاااام ت ااااخ    المرضةةةةر  طةةةةر  ال حةةةة :

 4  ت   ااااا  فةلةااااال   للااااا   اااااع   الااااالس  6الزاااا ك ا نيااااام ذااااا    ل الاااااا   هااااام  ااااع 

  الاااالس يت مفاااا   اشاااال   اس ذاااا ا    ااااع   الاااا   3، يالااااتال   ا  اااام  ااااع   الاااالس 

 .يا   

ل فخت لااااا   تاااااام   328نااااالد الاااااا   ار خاااااللع للخم اااااى الخت اااااخز              م  ااااا 

ا 96.7 تلفا   ا يالب  ا  اى 95.4ي ت ل   ،ذهم   .217.2-6الب  ا س ى  -ذهم 

   خاااااام الخم ااااااى الاااااا   د  ت لاااااانشاااااالا الزتاااااالئر المئ ةاااااا   لل   نتةةةةةةاحث ال حةةةةةة :

ل، يناااالد الخت لاااا   32الخشااااخ ل    ل، يالباااا  ا  اااااى 31.85 ل اااا  الباااا  ا س ااااى  - ل اااا 

 .٪(    البللاس الخشخ ل  نلاا    ارالل 69.5 228)، ي21.2-40.8

 -، الباااا  ا  اااااى3.8(، يناااالد الخت لاااا  2)لاااام  4.2ناااالد  ت لاااا    اااام الا اااا           

 .6.1 -3الب  ا س ى 

mailto:dr.hassan90@hotmail.com


 

 

HASSAN MOHAMED HASSAN et al., 
1692 

التاااااع  KOOS نلااااااا الزت  ااااا  ا نيااااام ذااااا    ل الخةااااات     لتل ااااا م الزت  ااااا          

 اااع  IKDC ، ي هااامس    ااالس   الااالس يتلهااام تبةاااز ل فاااا  الااااعظ 5الااات   ا  اااع 

،  اااا  تلهاااام ي اااال   ن  اااام  فااااا  ال ما اااا   الاااالس س اااا  ال ما اااا  يساااا م  اااال فااااا  ال ما 4

فااا    مس ااا  للااا    ااال للس  شااا  الت 54هااامس  اااع   الااا  يا ااا  . يسااا     HSS  هااام

 . لل  تبتلظ إلى إ ل    تح 34 لل  ي  16

فزاااالر   لااااى اتلئ زاااال ت اااا    د الاااات  ا  المساااا  الالاااام   اااامي    ااااال ح ي ي  الإسةةةةت:تا :

، يا صاااع فااام مار  ا ااا  لخاااع الةااالللاتااالئر   ااا    اااع  اااعظ الالتهااالغ الف ااامي  الا

 .   ال  اللس للخم ى ا ن م ي تم   تلفا   و م للتأن    لى التزتل زل

الالتهاااااالغ الف اااااامي  الالخااااااع الةااااااللل، الخ اااااال للس،  ما ااااااا   الكلمةةةةةةال الدالةةةةةةة:

 .IKDC،  ا م تل  م  زه   ، الاعظ


