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ABSTRACT

Keywords: knee joint damage, cartilage restoration, Autografts and allografts,
Patient selection

Author: Coral Tsadik

Osteochondral transplantation is a promising surgical technique for the treatment of
chondral defects in the knee joint, particularly in young, active individuals. The
procedure involves the transfer of healthy osteochondral tissue from a donor site to
the damaged area, facilitating the restoration of joint function and pain relief.
Chondral defects, often a result of trauma or degenerative joint diseases, are prevalent
in the 15-55 age group, with epidemiological data indicating a higher incidence
among athletes and physically active individuals (1). In cases where conservative
management and other surgical interventions have proven ineffective, osteochondral

transplantation offers a viable alternative.

The current gold standard for osteochondral transplantation is the osteochondral
autograft transfer system (OATS), which utilizes autologous grafts harvested from a
low-weight-bearing area of the patient's own knee. This technique boasts several
advantages, including reduced immunogenicity and optimal graft integration.
However, it is limited by the availability of donor tissue and potential donor site
morbidity. Despite these limitations, osteochondral transplantation has demonstrated
success in terms of pain relief, functional improvement, and overall patient
satisfaction. Further research is needed to optimize patient selection criteria, refine
surgical techniques, and explore the potential of allografts and tissue-engineered

constructs to overcome current challenges in the field.
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SAZETAK

Kljucéne rijeci: oStecenje zgloba koljena, obnova hrskavice, autotransplantati i
alografti, odabir pacijenata

Autor: Coral Tsadik

Osteohondralna transplantacija je obecavajuca kirurska tehnika za lijecenje
hondralnih defekata u zglobu koljena, osobito kod mladih i aktivnih osoba. Postupak
ukljucuje prijenos zdravog osteohondralnog tkiva s donorskog mjesta na oSteceno
podrucje, ¢ime se olakSava ponovna uspostava funkcije zgloba i ublazavanje boli.
Hondralni defekti, koji se ¢esto pojavljuju kao posljedica traume ili degenerativnih
bolesti zglobova, prevladavaju u dobnoj skupini od 15 do 55 godina, a epidemioloski
podaci ukazuju na vecu ucestalost medu sportasima i tjelesno aktivnim osobama (1).
U slu¢ajevima u kojima su se konzervativno lijeCenje 1 druge kirurske intervencije

pokazale neuc¢inkovitima, osteohondralna transplantacija nudi odrZivu alternativu.

Trenutacni zlatni standard za osteohondralnu transplantaciju je sustav za prijenos
osteohondralnog autotransplantata (OATS), koji koristi autologne transplantate
prikupljene iz nenosivog dijela pacijentovog vlastitog koljena. Ova tehnika ima
nekoliko prednosti, ukljucujuéi smanjenu imunogenost i optimalnu integraciju
presatka. Medutim, ogranicen je dostupnoS¢u donorskog tkiva i moguéim
morbiditetom na mjestu presadivanja. Unato¢ ovim ograni¢enjima, osteohondralna
transplantacija je pokazala uspjeh u smislu ublazavanja boli, funkcionalnog
poboljsanja i ukupnog zadovoljstva pacijenata. Potrebna su daljnja istrazivanja kako

bi se optimizirali kriteriji odabira pacijenata, usavrsile kirurSke tehnike i istrazio


https://www.zotero.org/google-docs/?4ewBG7

potencijal alografta i konstrukta napravljenih tkivnim inZenjeringom za prevladavanje

trenutnih izazova na terenu.



Introduction

Osteochondral transplantation in the knee has emerged as an increasingly popular and
effective treatment option for chondral defects, providing pain relief and functional

improvement in patients with joint injuries or degenerative conditions.

There are several main types of osteochondral transplantation procedures, including
mosaicplasty, osteochondral autograft transfer system (OATS), and osteochondral
allograft transplantation. Each technique involves the transfer of osteochondral tissue
to the affected area, aiming to restore the joint surface and promote integration with

the surrounding cartilage.

A critical distinction exists between osteochondral autograft transplantation (OAT)
and osteochondral allograft transplantation (OCA). OAT involves harvesting healthy
osteochondral tissue from a non-weight-bearing region of the patient's own knee,
whereas allograft transplantation utilizes donor tissue from a cadaveric source. Both
methods have demonstrated clinical success, but they differ in terms of graft

availability, immune response, and integration potential. (2)

In this thesis paper, we will delve deeper into the procedural intricacies of
osteochondral transplantation, focusing on the indications and contraindications of the
technique. We will also address potential complications associated with the procedure,
ranging from graft failure to infection, and key conclusions drawn from the existing

literature.
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Advantages Disadvantages

Mature hyaline cartilage Limited quantity

No chance of immune response Donor site morbidity
Immediate fill of lesion Possibly > 1 surgical site
No graft availability concerns Limited lesion size

Addresses subchondral and chondral layer

Table 1: Summary of the Advantages and Disadvantages of OATS (2).

Advantages Disadvantages

Mature hyaline cartilage Immunogenicity concerns

No limit to size of donor graft Banked tissue therefore less cell viability
Immediate fill of lesion Difficult to procure and store

Addresses subchondral and Additional expense

chondral layer

No donor site morbidity Possible graft size mismatching

Table 2: Summary of the Advantages and Disadvantages of OCA (2).
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Anatomy of the knee

In the human body, the knee has the biggest and most superficial synovial joint. It is

primarily categorized as a pivotal-hinge joint with a unique variety of movements that
permit flexion and extension. Yet, this kind of joint also combines rolling, gliding, and
rotating about a vertical axis. Running, walking, and jumping all require the use of the

knee to support the body's weight in both horizontal and vertical directions.

Many loading scenarios are handled by the knee while maintaining stability and
control. It is made up of two bony articulations: the femur and tibia articulation
supports the majority of the body's weight, while the patella and femur articulation
transmits forces generated by the quadriceps femoris muscle contraction frictionlessly
over the knee. The femorotibial joint and the patellofemoral joint are the knee's two
primary joints and allow for three separate planes of motion (sagittal, transverse, and
frontal). This provides a range of motion with multiple degrees of freedom, including
flexion, extension (sagittal planes), internal and external rotation (transverse plane),
and varus and valgus stress (frontal plane). The knee is vulnerable to injuries because
of its location between the body's two longest lever arms, the femur and tibia, and

because it bears weight. (3,4)

Various structures exist within the knee joint, including ligaments, menisci, and
connecting bursae. These components provide stability and support to the knee joint
due to the misalignment of the articular surfaces. The two primary ligaments in the
knee are the anterior cruciate ligament (ACL) and the posterior cruciate ligament
(PCL). The ACL, which is the most commonly injured knee ligament, along with the

PCL, plays a crucial role in maintaining knee stability. Additionally, the lateral

6
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collateral ligament (LCL) and medial collateral ligament (MCL) contribute to the

overall integrity of the knee joint. (5,6)

The anterior cruciate ligament (ACL) is one of the two cruciate ligaments responsible
for stabilizing the knee joint. It is a robust structure composed of connective tissue
and collagenous fibers, extending from the anteromedial aspect of the intercondylar
region of the tibial plateau posteromedially to the lateral femoral condyle. The ACL is
divided into two bundles: the anteromedial bundle and the posterolateral bundle.
Together with the posterior cruciate ligament (PCL), the ACL forms an "X" within the
knee, functioning to limit excessive forward or backward movement of the tibia
relative to the femur during flexion and extension. Furthermore, the ACL plays a

critical role in stabilizing the knee during rotation under varus or valgus stress. (7)

The medial and lateral meniscus, which are situated between the femur and tibia, are
two cartilage structures found in the knee. The menisci are crescentic plates that make
up the articular surface and are made of fibrocartilage. They contribute to shock
absorption, enabling the articulation between the flat tibial plateau and rounded

femoral condyles to be more effective. (5,6)
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Figure 1: Anatomy of the Knee (8)
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Knee biomechanics and stability

The knee joint is a complex synovial joint with tibiofemoral and patellofemoral
articulations. Since it must have a large ROM and be able to sustain strong forces, it is
put under a lot of strain. It also connects the two longest bones in the body. Thus,
these independent levers can place a lot of strain on the ligaments that provide

stability.

The tibia and femur surfaces are not as closely aligned as those of other joints, such as
the hip, yet the knee is nevertheless said to have a range of motion with multiple
degrees of freedom. This indicates that the knee joint may move in three dimensions,
including abduction, adduction, flexion, extension, internal rotation, anterior/posterior
draw, medial/lateral shift, and compression/distraction. These degrees of freedom can
be assessed as supplementary motions. Hence, even though the knee may flex, extend,
and also provide some rotation, it requires these 6 degrees of freedom to do so. (9)
Stability of the joint is governed by a combination of static ligaments, dynamic

muscular forces, meniscocapsular aponeurosis, bony topography, and joint load. (5)
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Figure 2: Multidimensional Range of Motion: Visualizing the Complex Movements of

the Knee Joint(10)
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History, Exam, Imaging

Individuals with cartilage abnormalities frequently have a history of previous knee
surgery or damage. Localized knee pain and joint swelling are typical symptoms that
are frequently made worse by exercise. Patients could experience "catching,"

"locking," and "giving way" as mechanical symptoms.

Patients often retain an intact range of motion during a physical examination, and
effusion is frequently seen. The afflicted compartment is frequently sensitive to
palpation, and there might be catching or pinching there. Due to the chronic nature of
the illness, quadriceps atrophy is frequently observed. It is usual to have loose bodies
from chondral fragments, and they may be accompanied by locking or a restricted

range of motion.

Weight-bearing radiographs are a current imaging technique. A weight-bearing lateral,
skiers' or notch, anteroposterior, and view of the knee is acquired (Fig. 3). A sunrise
view is obtained to evaluate the patellofemoral joint. To assess the mechanical axis for
any varus or valgus deformity that may predispose the patient to chondral injury,

bilateral long-leg alignment radiographs are taken (Fig. 3).

For preoperative planning, recent knee magnetic resonance imaging is essential. The
best way to determine the size of the defect and check for cysts or edema in the
subchondral bone before surgery, which may necessitate bone grafting, is with T2

weighted magnetic resonance imaging (Fig. 4).

11



Figure 3: Preoperative radiographs (A) A representative standing weight-bearing
radiograph showing a varus deformity that predisposes the patient to medial
compartment osteochondral disease to assess sagittal alignment. (B) An example of a
standing anteroposterior radiograph of both knees, perhaps demonstrating an
osteochondral lesion of the right medial femoral condyle. Right knee lateral

radiograph (C) (11)

12
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Figure 4: Right knee preoperative magnetic resonance imaging. T2 weighted sagittal

(A) and coronal (B) MRI pictures showing subchondral edema and a localized
chondral defect in the posterior lateral femoral condyle. (C) A focal chondral defect of

the medial patellar facet may be seen in the T2 weighted axial MRI picture (11)

13
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Indications

Young, energetic patients are frequently affected by cartilage abnormalities, which
can result in incapacitating injuries and cause intense pain and edema (11). Since
hyaline cartilage is avascular, chondral injuries have a low chance of healing and
require complicated medical care (12—14). Making treatment selections requires
taking into account a variety of variables, including the location of the lesion, the size
and depth of the defect, and the unique patient features of age and level of activity

(15,16,16,17).

The current method of decision-making advances linearly from non-operative to
surgical treatment, including palliative, reparative, or restorative surgery, based on the

geometry of the defect and the features of the patient (12,18).

In general, non-operative treatment is used for small (0.5-1 cm?2) and/or superficial
(grade I or II) lesions as well as for diffuse degenerative articular disease. Activity
moderation, maintaining a healthy weight, over-the-counter non-steroidal
anti-inflammatory drugs, physical therapy, and occasionally intra-articular

corticosteroid or viscosupplementation injections make up non-operative care

(12,15,19).

14
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7.1.

Osteochondral Autograft Transplantation (OAT)

The following are some examples of the procedure's indications: (15,20-27)

1.

2.

Younger than 50 years of age

Lower than 35 for body mass index

Previously failed medical or conservative measures

Magnetic resonance imaging (MRI) is used to diagnose femoral condyle
osteochondral lesions of grade III to IV (Fig 5) or arthroscopy

Standard or proper alignment

Ligamentary stability that is normal or modifiable

Meniscal integrity that is normal or repairable

. Availability to follow the rehabilitation protocol

Realistic expectations for the recovery period.

15
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Figure 5: Left knee magnetic resonance imaging (A) An osteochondral defect (OCD)
can be seen on a T1-weighted picture in the coronal plane running down the left
medial femoral condyle. The same OCD can be seen running along the left medial
femoral condyle in T2-weighted images in the coronal plane (B), T1-weighted images

in the sagittal plane (C), and T2-weighted images in the sagittal plane (D). (27)

16
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7.2. Osteochondral Allograft Transplantation (OCA)

OCA transplantation is recommended for the first-line surgical management of large
(>2-3 cm?2), full thickness (grade 3 or 4) chondral or osteochondral lesions of the

femoral condyles, as well as the second-line surgical management of patellofemoral
and tibial defects in symptomatic patients who have failed to respond to nonsurgical

treatment (12,15-17,28-32).

OCA transplantation may be used to treat idiopathic and posttraumatic lesions, as well
as deficiencies linked to osteochondritis dissecans, osteonecrosis, and unsuccessful

previous cartilage restoration (12,16,17,32).

Prior to or at the time of osteochondral allograft (OCA) transplantation, it is important
to correct any articular or peri-articular pathology to prevent overloading of the
diseased compartment. This may involve addressing modifiable comorbidities and
concomitant pathologies, such as limb malalignment, ligament deficiency, and
meniscal deficiency. It is also worth noting that the need for multiple osteochondral
allografts for the multifocal chondral disease is not necessarily a contraindication.
Ideally, patients undergoing OCA transplantation should have a body mass index

(BMI) of less than 30 kg/m? (11,12,15,16,32,33).

17
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Indications

Contraindications (Relative)

Contraindications (Absolute

Active patients not suitable for joint

replacement

BMI >35 kg/m?

Advanced osteoarthritis

Defects due to trauma, OCD, AVN,
osteonecrosis, or intra-articular plateau

fractures

Uncorrected lower limb
malalignment

Inflammatory arthritis

Symptomatic large (22 cm?) osteochondral
defects

Smoking or alcohol abuse

Uncorrected ligamentous
instability

Previous failed cartilage procedures

Prolonged corticosteroid use

Poor surgical candidate

Abbreviations: AVM, avascular necrosis; BMI, body mass index; OCD, osteochondritis dissecans.

Table 3: Indications and Contraindications for Osteochondral Allograft

Transplantation (34)

18
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8. Contraindications

8.1. Osteochondral Autograft Transplantation (OAT)

There are several contraindications to osteochondral autograft transfer, including:

e Global arthrosis

® Opposing "kissing" lesions

e Inflammatory arthropathies

e Infection (septic arthritis)

e Biomechanically altered joint line

e Diffuse degenerative changes

Global arthrosis is an absolute contraindication, but focal lesions in two or more areas
of the knee may still be amenable to this technique. However, if there are secondary
changes present, such as osteophytes or joint space narrowing, the efficacy of the

procedure may be reduced. (35)

Obesity, generalized osteoarthritis, osteonecrosis, an active infection or bone
malignancy, and a lack of accompanying symptoms are among the more contentious

contraindications (20,21,23,24,27,36).

19
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8.2.

Osteochondral Allograft Transplantation (OCA)

The following conditions are contraindicated:

1.

2.

Current use of tobacco

A body mass index (BMI) of 35 kg/m or higher (37)

Inflammation

Diffuse degenerative articular changes

Untreated knee pathologies, such as abnormal patellar tracking, meniscal

deficiency, ligamentous insufficiency, or knee malalignment (12,16,32).

20


https://www.zotero.org/google-docs/?j3KEr9
https://www.zotero.org/google-docs/?LORi7X

9. Techniques

9.1. Osteochondral Autograft Transplantation (OAT)

On a typical operating table, the patient is lying face up with a lateral post 1
handbreadth above the top of the kneecap. An upper thigh tourniquet is applied, but it
is left deflated and is only used in extremely rare instances of bleeding. A
conventional vertical incision is created on the knee following the administration of
general anesthesia, where a line connecting the lateral side of the patella with the

bottom of the kneecap (Fig 6) (35,38)

Figure 6: The lateral viewing portal (LVP), which is made at the intersection of the
inferior pole (IP) of the patella and the lateral border of the patella, is visible in this

photo of a left knee that is flexed at 90 degrees (LBP) (27).

A superolateral outflow portal is made using a common arthroscopic procedure. A
diagnostic arthroscopy is carried out, if additional problems are corrected, and a 4-mm
arthroscope is implanted. To make the cartilage lesion and graft harvest site more

visible, a portion of the fat pad is removed using a non-aggressive shaver and a

21
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thermal device (27). For the repair site and the graft harvesting location, this is done

at the lateral side of the medial femoral condyle (Fig 7).

Figure 7: An osteochondral defect is visible in the arthroscopic picture of the left

medial femoral condyle taken through the lateral viewing portal (OCD) (27).

The ideal option for transferring articular cartilage is the Arthrex single-use OATS set.
During the preoperative MRI, the cartilage defect is evaluated, and measures of the
defect's size and depth help with surgical planning. Once the lesion has been properly
identified, a calibrated probe verifies its size and assesses the stability of the cartilage
around it. After that, the auxiliary anteromedial portal is incised longitudinally while
maintaining the greatest feasible perpendicularity to the osteochondral lesion. There
are three different graft harvest options: 6, 8, and 10. These sizes allow for several

osteochondral plugs in larger lesions (27,35).

Knee flexion is altered to position the cannulated guide perpendicular to the recipient
site after it has been put on the cartilage surface at the lesion site. Before withdrawing
the cannulated guide, the OATS guide pin is advanced to a depth of roughly 10 to 12

mm (27,39). Lastly, a cannulated reamer of the appropriate size is positioned over the

22
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pin and advanced to the cystic change's depth on the MRI, which is commonly 8 to 10

mm (Fig 8).

Figure 8: A cannulated reamer is utilized to remove the osteochondral defect from the
left medial femoral condyle in an arthroscopic picture taken through the lateral

viewing portal in order to prepare the recipient site (RS) (27).

An arthroscopic shaver is reinserted after the central pin has been withdrawn to
remove any remaining bone fragments and free edge cartilage. The depths at the 12,
3, 6, and 9 o'clock positions are then measured using a cannulated dilator from the

OATS kit (Arthrex) (Fig 9).

23
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Figure 9: The depth of the recipient site is being measured at the three, six, nine, and
twelve o'clock locations of the left medial femoral condyle in this arthroscopic picture

taken through the lateral viewing portal (MFC) (27).

The donor-site harvest should match this angulation difference if it is found that the
location is not exactly perpendicular to the cartilage surface (for example, one side

measures 9 mm while another side measures 10 mm) (27,35).

The process of getting the graft comes next. At the intersection of the lateral trochlea
and lateral femoral condyle, right in front of the sulcus terminalis, is where grafts are
typically harvested (in the non-weight-bearing zone). Yet, a different position for

harvesting is possible; it is above and to the side of the intercondylar notch (Fig 10).

24
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Figure 10: An arthroscopic picture taken through the lateral viewing portal reveals an
arthroscopic probe locating the left knee's sulcus terminalis (ST) in preparation for

donor-site harvest (27).

The anterolateral portal incision is extended to about 2 cm after identifying the sulcus
terminalis in order to get ready to harvest the graft. At the intended harvest site, an
appropriately sized harvester (Donor Harvester; Arthrex) is placed, as necessary,
either perpendicular to the donor surface or modified to fit any modest angulation of

the recipient site (Fig 11).

25
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ik

Figure 11: The Osteochondral Autograft Transfer System graft harvester (Arthrex) is
visible in an arthroscopic image taken through the lateral viewing portal of the left
knee at the anterior border of the sulcus terminalis (ST), and a photograph shows the
graft harvester being struck with a mallet to a depth of about 10 mm. When taking a
graft from the donor site, care is taken to keep the donor site perpendicular to the

articular surface (27).

The harvester is positioned and impacted to a depth of roughly 10 mm with a collared
pin protecting the chondral surface. An axial load helps in graft removal as the
T-handle is turned to split the donor graft from the deep bone. The sulcus terminalis

can be used to harvest up to three grafts if necessary (27,35,40).

The graft is examined, sculpted with a rongeur, and has its bone edges chamfered for
simpler insertion after harvesting. To ensure a smooth surface, the graft is cut by 1
mm and, if necessary, orientated during implantation to match the angulation of the

recipient site (Fig 12).

26
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Figure 12: Donor plug from the left sulcus terminalis for the Osteochondral Autograft
Transfer System. The donor plug's contoured look after being rongeured to a depth 1
mm shorter than the recipient site's preparedness should be noted to ensure a flush

finish (27).

In a plastic tube that is aligned with the recipient's location, the cartilage portion of
the transplant is placed before being reinserted into the joint. The graft is placed using
a bone tamp, which ensures that it is precisely oriented and flush with the surrounding

cartilage (Figs 13 and 14).

Figure 13: The donor graft (DG) is being advanced into the recipient site on the left
medial femoral condyle in this arthroscopy picture taken through the lateral viewing
portal (MFC). It should be noted that overlap happens between the impactor and the

recipient site to stop the donor graft from being countersunk (27).
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Figure 14: An arthroscopic picture taken through a lateral viewing portal
demonstrates the ultimate outcome following the impaction of the donor graft (DG)
into the ipsilateral recipient site on the left medial femoral condyle. It's important to

pay attention to how the articular surface is well-contoured and seems flush (27).

The graft harvest site is then either filled with a backfill plug that is 1 mm larger than
the harvested diameter or left empty. The incision sites are closed once the last
arthroscopic pictures are taken. Following the application of a local anesthetic, the

knee is covered with a soft dressing and placed on ice (27).
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9.2. Osteochondral Allograft Transplantation (OCA)

The patient is positioned supine on a standard operating table and has a tourniquet
placed around their proximal thigh. The foot of the bed can be lowered to enable
access to the posterior condyles for treating femoral condyle lesions. The leg is
exsanguinated, and the tourniquet is inflated to increase visibility. We prefer to first
have a diagnostic arthroscopy to address any extra or recurrent pathology before the
allograft transplant. A medial or lateral parapatellar arthrotomy incision is made to
reveal the deficit on the appropriate femoral condyle (Fig. 15A).

Retractors inserted in the medial or lateral gutter and the femoral notch can improve
the exposure. An medial parapatellar arthrotomy is used for patellofemoral lesions.
The patella can be retracted to reveal the femoral trochlea or everted to reveal the
articular surface. Defect size is determined using a cannulated sizing cylinder
(Arthrex Inc., Naples, FL) (Fig. 15B). A guiding pin is drilled perpendicular to the

lesion while the cylinder is positioned in the middle of the cartilage defect (Fig. 15B).

After removing the size cylinder, the guiding pin is crossed by a cannulated reamer,
which is then reamed to a depth of 6—8 mm (Fig. 15C, D). If the reamer is not
adequately shielded during drilling, it could harm soft tissue or the patellar cartilage.
The 12 o'clock position is marked on the recipient site after reaming. The recipient
site is sharply debrided to clean edges as necessary using a no. 15 scalpel. To
precisely prepare the donor osteochondral plug, a ruler is used to measure the depth of

the recipient site at the 12-, 3-, 6-, and 9-o'clock locations (Fig. 15E).
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Vascular channels can be made in the recipient site's base using a Kirshner wire or a
tiny drill. To remove any osseous or chondral pieces, the recipient site is then
extensively irrigated with saline that has been infused with antibiotics. A femoral
hemicondyle allograft is used to create the osteochondral allograft plug. A powersaw
is used to trim the hemicondyle as necessary to fit it into the allograft workstation

safely. The radius of curvature of the graft is determined to match the donor site's.

Above the intended harvest spot, a diameter-specific bushing is placed in the middle
and firmly fixed in position (Fig. 16A). To protect the graft harvest, the guide must be
locked in place. The cylindrical allograft dowel is then reamed with cold irrigation

using a circular reamer to prevent thermal necrosis (Fig. 16B).

Following graft removal, the 12-o'clock position is verified, and an ACL saw is used
to trim the graft's base to the recipient depth measurements (Fig. 16C). Pulsatile
lavage is used to rinse the transplant before to implantation in order to remove any
leftover marrow components (Fig. 16D).The recipient site is dilated with a calibrated
dilator to a diameter of about 0.5 mm larger just before the graft is implanted. The
graft is press-fit into the recipient site once the 12 o'clock positions have been lined
up. To fully seat the graft, a large tamp is employed with extremely gentle impaction
(Fig. 15F). If necessary, large grafts that might not be completely secured can be

fastened with compression or headless bioabsorbable screws.

After that, an interrupted #1 or #2 suture is used to seal the arthrotomy. The
conventional method of closing the subcutaneous tissue is then used. The knee is

secured in an extension with a hinged brace. (11)
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Figure 15: Femoral condyle osteochondral allograft transplanting procedure. (A) The
patient is positioned supine on the operating table, with the right knee prepared and
sterilely draped. In order to disclose the chondral defect of the afflicted condyle, a
parapatellar arthrotomy is carried out. (B) The chondral defect is measured using a
cylindrical sizing guide, and a guide pin is correctly inserted into the defect's center.
(C) The chondral defect is reamed to an acceptable depth of 6 to 8 mm by placing a
cannulated bone reamer over the guide pin. (D) After irrigation, the recipient location
is ready by being cleaned of any loose debris. (E) To properly prepare the donor
allograft, the depth of the recipient site is assessed at the hours of 12, 3, and 6. (F) To

restore the articular surface, the allograft plug is press-fit into the recipient site. (11)
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Figure 16: Preparation of an Osteochondral Allograft (A) The sterile back table is
installed with the allograft still intact. The chosen allograft donor site is covered with
a brush, which is then (B) employed as a guide to cut an allograft dowel using a
circular donor harvester. (C) The allograft dowel is marked with the necessary depth,
as measured from the recipient site, and an ACL saw is then used to cut at the proper
level. (D) Before implantation, the allograft plug is rinsed with antibiotic-infused
saline using pulse lavage. This removes any leftover DNA fragments from the

allograft (11).
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10. Failure and Complications

10.1. Osteochondral Autograft Transplantation (OAT)

Osteochondral autografting has been associated with a number of problems (35).

1. During insertion, the donor cartilage may sustain an injury, which could cause
degeneration and graft failure.

2. The graft may not fit seamlessly with the recipient joint's surface, causing
excessive pressure on the graft's edges and increasing the risk of infection and
graft instability.

3. With osteochondral transplantation, donor site morbidity—which includes

significant postoperative bleeding and donor site pain—remains a problem.

10.2. Osteochondral Allograft Transplantation (OCA)

Age at the time of the main allograft, the number of prior operations, the magnitude of
the defects, and bicondylar involvement have all been associated with failure of the
osteochondral allografts. Graft failure occurs 3.5 times more frequently in patients
who were 30 years of age or older at the time of surgery (41,42). Similar to this,
allograft failure was 2.8 times more common in patients with two or more prior
surgeries on the operative knee (41,42). Failure of osteochondral allografting does not
exclude the use of additional reconstructive techniques, such as arthroplasty or a

second graft surgery (41,43).

Lack of integration is one of the most frequent reasons for transplant failure.
Sclerosis, a narrowing or obliteration of the joint space, and the development of

osteophytes are possible indicators of unsuccessful integration (41,44). Subchondral
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cyst development is another indication of graft failure, although it is not a sign of

insufficient graft integration.

Complications with immunogenic origins are regarded as uncommon. There hasn't
been any overt indication of transplant rejection in the histopathologic examination of
unsuccessful osteoarticular allografts (41,45). Supposedly, the hyaline cartilage's thick
matrix polysaccharides shield the graft chondrocytes from the host's tissue and fluids
(41). Allografts are thoroughly lavaged to eliminate any remaining bone marrow
components in order to further reduce potential immunogenicity (41,42). It is believed
that subchondral bone and articular cartilage have immunological privileges and don't
need anti-immunogenic medications (41,46). Using radiographs, donors and receivers

are matched based on physical measurements rather than ABO blood type (41,42).

Osteochondral allograft complications could still include the spread of disease. The
probability of catastrophic disease transmission has been reduced thanks to modern
screening procedures, which include a minimum 14-day waiting period to allow for

serologic and microbiological testing.
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11.

Conclusion

Osteochondral autografting is a highly successful technique for repairing articular
cartilage. It has benefits over micro-fracture surgery, including a lowered risk of
arthritis development and decreased fibrocartilage proliferation. When done with the
right patient selection, assessment, and graft selection, osteochondral autograft
transplantation (OAT) and osteochondral allograft transplantation (OCA) both

produce great clinical results.

Additionally, the treatment of focal and widespread chondral abnormalities with
osteochondral allograft transplantation generally yields positive results and has high
patient satisfaction rates. Results are typically better for patients with osteochondritis
dissecans, traumatic and idiopathic etiologies, a younger age, unipolar lesions, and

shorter symptom duration.

To simplify data pooling across studies and further our understanding of these

procedures and their long-term effects, future research should use validated outcome

instruments and comparable control groups.
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