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ABSTRACT
The treatment of osteochondral lesions of the knee in young, 
active patients remains a challenge for the orthopedic surgeon. 
Among them, osteochondral lesions of the patella are particu-
larly difficult to manage, due to their biomechanical peculiari-
ties, shape and size. In young patients, treatment based on fresh 
osteochondral allograft transplantation is indicated in osteo-
chondral lesions of the patella larger than 2 cm2 in size that fail 
to respond to conservative management. We present a simple 
and reproducible surgical technique for performing fresh osteo-
chondral transplantation of the patella. In lesions located in the 
central part of the patella or not affecting the entire articular 
surface, it is preferable to use the osteochondral cylinders tech-
nique. These cylinders are taken from the fresh patellar allograft, 
sized to match the lesion, and are inserted into the latter, result-
ing in press fit fixation within a reciprocally created defect in the 
lesion area. In the case of multifocal lesions or lesions affecting 
the entire patellar surface, due to its asymmetry, it is preferable 
to use theshell technique, allowing homogeneous restoration of 
the entire articular surface. With the aid of a standard patel-
lar cutting guide for knee prostheses, this technique involves 
complete resection of the cartilage and part of its affected 
subchondral bone, and is similarly used in allograft harvesting. 
Subsequently, fixation is performed with 1.5-mm diameter bio-
absorbable pins from the articular surface.

RESUMEN
Aplicación de aloinjertos osteocondrales frescos en la rótula. 
Técnica quirúrgica

El tratamiento de las lesiones osteocondrales de la rodilla en 
pacientes jóvenes y activos continúa siendo un desafío para el 
cirujano ortopédico. Entre ellas, las lesiones osteocondrales de 
la rótula son particularmente difíciles de abordar, debido a sus 
peculiaridades biomecánicas, forma y tamaño. El tratamiento 
mediante trasplante de aloinjertos osteocondrales frescos en la 
rótula está indicado para el manejo de las lesiones osteocon-
drales de rótula mayores de 2 cm2 sin respuesta al tratamiento 
conservador, en pacientes jóvenes. Presentamos una técnica 
quirúrgica simple y reproducible para la realización de trasplan-
te osteocondral fresco de la rótula. En lesiones situadas en la 
parte central de la rótula o que no afecten toda su superficie 
articular, es preferible emplear la técnica de cilindros osteocon-
drales. Estos cilindros se obtienen desde el aloinjerto fresco de 
la rótula, del tamaño adecuado a la lesión, y se introducen en 
la región de la lesión, obteniendo una fijación a presión pressfit 
dentro de un defecto creado de forma recíproca en la zona de 
la lesión. En caso de lesiones multifocales o que afecten toda la 
superficie patelar, debido a su asimetría, es preferible utilizar la 
técnica de la concha (shell technique), permitiendo una restau-
ración homogénea de toda la superficie articular. Con la ayuda 
de una guía estándar de corte patelar de las prótesis de rodilla, 
en esta técnica se realiza una resección completa del cartílago 
y parte de su hueso subcondral afectado y de forma similar se 
utiliza para la obtención en el aloinjerto. Posteriormente, se re-
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Introduction

The management of knee joint injuries in young, active pa-
tients remains a challenge for the orthopaedic surgeon(1). 
Among them, osteochondral lesions of the patella are 
particularly difficult to treat due to their biomechanical 
peculiarities, shape and size. In cases where conservative 
treatment fails, surgical management should be aimed 
at correcting kinematic alterations of the patellofemoral 
joint, reducing patellofemoral pressures and, where in-
dicated, addressing osteochondral lesions according to 
their location, extent and size(2-4).

In the treatment of chondral and osteochondral le-
sions smaller than 2 cm2 there are numerous valid and 
widely known alternatives(5). In contrast, for the treatment 
of osteochondral lesions larger than 2 cm2, the alterna-
tives are more limited. This is where the fresh osteochon-
dral allograft transplantation technique finds its treat-
ment target(6). This is defined by performing an en bloc 
transplant of cartilage and subchondral bone appropriate 
to the size of the osteochondral lesion, preserved at a 
specific temperature and preservation medium to allow 
for chondral cell viability(7-10).

In the patella, there are two types of techniques de-
pending on the location and size of the lesion. In the case 
of lesions affecting a localised area of the articular sur-
face, treatment using osteochondral cylinders(bone-dow-
el or bone-plug technique) is preferred. In the case of 
lesions affecting the entire patella or multifocal lesions, 
due to their asymmetry, theshell techniqueor resurfacing 
is performed, allowing precise restoration of the anatomy. 
The latter technique is also of choice in case of bipolar le-
sions also involving a dysplastic trochlea, as both surfaces 
should be replaced(11,12).

Surgical procedure

Indications

Osteochondral transplantation of the patella is indicated 
in young, active patients with osteochondral lesions of the 
patella larger than 2 cm2. Only patients with severe chron-
ic pain that limits daily activities and without reasonable 
improvement with conservative management are candi-
dates for this treatment.

Contraindications include advanced osteoarthritis, 
active infection, tumour pathology, rheumatic disease 
or vasculopathies that may affect graft integration. Body 
mass index (BMI) greater than 30 and age over 50 years 
are relative contraindications.

Instruments and needs

Pre-operative study

All patients undergo the following tests:
• Telemetric, lateral and axial radiographs of both 

knees.
• MRI to assess osteochondral involvement and asso-

ciated lesions.
• Knee and torsional computed tomography (CT) scans 

to assess bone shape and condition, and to measure 
torsional alterations.

Extraction of the fresh allograft

The tissue bank supplies the allografts and performs 
all pre-operative processing of the graft. Osteochondral 
grafts are obtained from donors under 45 years of age. 
Once a donor is available, grafts are harvested within 12 
hours of death. The osteochondral allograft is placed in a 
transport medium (lactated Ringer's solution) and stored 
and refrigerated at 4 to 8 °C.

On arrival at the tissue bank, the graft is prepared in a 
class A clean room where, after removal of the periosteum 
and soft tissues, it undergoes a pulsatile lavage. High pres-
sure pulsatile washing and dry centrifugation are performed 
with sterile phosphate buffered saline. Microbiological tests 
are performed on both the graft and the final wash solution. 
The allograft is then placed in a solution containing Ringer's 
lactate and an antibiotic cocktail consisting of vancomycin 
(50 mg/mL), tobramycin (3 mg/mL), co-trimoxazole (160 mg/
mL) and amphotericin (125 mg/mL).

Five days later, microbiological tests are performed 
again on both the preservation solution and the graft. The 
graft is kept refrigerated at 4-8°Cuntil implantation with-
in a maximum of 3 weeks after harvesting. Alternatively, it 
can be maintained at 33 °C in a medium containing hu-
man serum for up to 8 weeks. Ideally a CT scan of the graft 

Key words: Knee. Patella. Osteochondral allograft. Osteochon-
dral transplantation.

aliza la fijación con pines bioabsorbibles de 1,5 mm de diámetro 
desde la superficie articular.

Palabras clave: Rodilla. Rótula. Aloinjerto osteocondral. Trasplan-
te osteocondral.
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is requested to aim for a better 
match with the recipient patella.

Technique

Positioning

The patient is placed in the su-
pine position with a foot sup-
port and a lateral thigh support, 
keeping the knee at 30-45° of 
flexion. The tourniquet is placed 
on the thigh and the other leg is 
placed in full extension.

Diagnostic arthroscopy and 
approach

Prior to the actual performance 
of the fresh osteochondral 
transplantation of the knee, an 
arthroscopy is performed for a 
complete evaluation of the knee and to confirm the lo-
cation and size of the osteochondral lesions. It is also 
necessary to correct any anatomical alterations (mis-
alignments of the limb or the patellofemoral joint) and/
or associated instabilities by osteotomies or ligamentous 
reconstructions.
In the case of torsional alterations, a de-rotatory osteot-
omy is indicated; in the case of coronal misalignments, a 
varus osteotomy; in the case of an increase in the anterior 
tuberosity-trochlea throat (AT-TG) distance greater than 15 
mm, an osteotomy of the anterior tibial tuberosity; and, 
in the case of patellofemoral instability, reconstruction of 
the patellofemoral ligament is indicated.

Osteochondral transplantation is preferably per-
formed via a lateral parapatellar approach if only the pa-
tellofemoral joint is affected or medially if other areas are 
also affected or distal realignment is required.

Osteochondral cylinder treatment

In the case of lesions in the central part of the patel-
la, treatment is carried out using osteochondral cylin-
ders(bone-dowel or bone-plug technique). After eversion 
of the patella in full extension, the osteochondral lesion is 
measured using JRF Ortho® (Englewood, CO) instruments 
(Figure 1A), a Steinmann® pin is placed in the central re-
gion of the lesion perpendicular to the surface and the 
lesion is reamed to a depth of 8-10 mm with a reamer of 
the appropriate diameter depending on the diameter of 
the lesion (Figure 1B) using copious saline irrigation to 

reduce the risk of thermal necrosis. This is followed by 
measuring the depth at the top, bottom, medial and later-
al sides of the created lesion in order to recreate them in 
the graft (Figure 1C).

Then, holding the fresh allograft in place with the aid 
of a standard patellar knee prosthesis guide, an osteo-
chondral cylinder is made to a depth of more than 15 mm 
using the circumferential cutter of the same diameter as 
the reamer previously used, using JRF Ortho® instruments 
(Figure 1D). A mark is then made with a sterile marker pen 
in the upper region of the cylinder for correct orientation 
and subsequent implantation, and the osteochondral cyl-
inder is removed.

Subsequently, following the depth measurements pre-
viously obtained in the lesion created in the patient, these 
measurements are recreated in the fresh graft by marking 
the depth in the upper, lower, medial and lateral part with 
a sterile marker pen. The marks are then connected to 
create a circumferential depth mark.

Then, holding the cylinder with the specific support 
and flush with the circumferential depth mark, the excess 
subchondral bone is resected with a saw to obtain a cylin-
der of the same depth as the lesion created, to compen-
sate for the defect created (Figure 1E) and that, once the 
cylinder is in place, it remains flush with the surrounding 
cartilage.

This is followed by a high-pressure pulsatile flushing 
of the osteochondral cylinder for 15 minutes to minimise 
any possible immunological reaction.

Finally, the osteochondral cylinder is inserted into the 
region of the lesion, usually resulting in a press-fit without 

Figure 1. Steps in the technique of fresh osteochondral transplantation of bone-plugtype cyl-
inders or bone-plugs. 
A: measurement of the diameter of the defect; B: milling and preparation of the recipient site; 
C: defect already created in the patella; D: preparation of the cylinder in the fresh graft; E: 
reduction of the thickness to the desired thickness; F: final appearance.

A
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the need for fixation (Figure 1F). A femoropatellar tracking 
test is performed. Closure of the approach can be accom-
plished by partial advancement of the vastus medialis 
over the patella to minimise pressure on the lateral facet 
or by lengthening the lateral flap if access was made on 
this side.

The step-by-step technique 
is described in Table 1.

Treatment using the shell 
technique

In the case of injuries affect-
ing the entire patella, due to its 
asymmetry, theshell technique-
or resurfacing is performed, 
allowing precise restoration of 
the anatomy. After eversion of 
the patella in full extension, pa-
tellar thickness measurement is 
performed to maintain the off-
set of the patellofemoral joint, 
to avoid an increase in patellar 
thickness after osteochondral 
transplantation that would in-
crease the pressure on the pa-
tellofemoral joint.

Circumferential denervation of the patella is per-
formed. The patella is then clamped with the aid of a 
standard patellar knee prosthesis guide and the articular 
part of the patella is resected (Figure 2A). The positioning 
of the guide wire must be very careful to remove only 6-8 
mm of subchondral bone. This is critical because the more 
donor subchondral bone that is transplanted, the greater 
the chance of immune reaction and lack of integration in 
the recipient.

Subsequently, using the same patellar guide and the 
same saw, the osteochondral graft is cut in order to obtain 
a final patellar thickness that matches the original patel-
lar thickness. In this regard, it is very useful to perform 
measurement with calipers (Figure 2B), which are usually 
also found in the knee prosthesis instrument kit. Adherent 
soft tissues are removed to reduce immunogenicity.

The osteochondral graft is then flushed with a 
high-pressure pulse for 15 minutes to minimise any pos-
sible immunological reaction. Using a sterile marker pen, 
the top of the graft is marked to assist in its correct po-
sitioning.

After correct orientation of the osteochondral graft in 
the recipient bone and verification that the previous pa-
tellar thickness is maintained, temporary fixation is per-
formed using 2 or 3 K-wires of 1.8 mm from the non-ar-
ticular part of the patella (anterior to posterior), avoiding 
cartilage injury.

The femoropatellar tracking test is performed. Once 
satisfactory femoropatellar tracking is obtained, defini-
tive fixation is performed using 1.5 mm absorbable pins 
(SmartNail®, Conmed, Largo, FL) positioned antegrade 
from the articular cartilage (Figure 2C). On occasions 

Figure 2. Steps of the shell-type fresh osteochondral transplantation technique. 
A: resection of the articular surface of the patella using standard forceps; B: measurement of 
the total thickness of the fresh allograft after preparation; C: fixation of the graft with 1.5 mm 
diameter resorbable pins from the articular side; D: sometimes the trochlea also needs to be 
replaced; E: final appearance.
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Table 1. Step-by-step surgical technique: osteochondral 
transplantation of the patella using an 
osteochondral cylinder

Passage Description

1
Patient on operating table in supine position. Knee at 
30-45° of flexion using distal stop for foot and lateral 
stop for thigh

2 Exploratory arthroscopy and correction of associated 
injuries

3 Medial or lateral parapatellar approach and patellar 
eversion in full extension

4 Measurement of the osteochondral lesion and reaming 
with a reamer of selected size up to 8-10 mm depth

5 Depth measurement in upper, lower, medial and lateral 
region

6
Creation of osteochondral cylinder in the fresh allograft 
and resection of excess subchondral bone according to 
previous measurements

7 Pulsatile high-pressure washing of the osteochondral 
cylinder

8 Snap-fixing the allograft in the recipient

9 Verification of correct patellofemoral tracking 

10 Closure by approach planes
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where the trochlea is very dysplastic and with degener-
ative changes, a similar procedure should also be per-
formed on it (Figure 2D), in order to have perfect joint con-
gruency. Placement of a pin at each corner of the patella 
is recommended to obtain proper fixation and to avoid 
damage to the cartilage surface involved in patellar fric-
tion with the trochlea (Figure 2E).

Subsequently, the K-wires are removed and the femo-
ropatellar tracking is rechecked. Closure of the approach 
can be accomplished by partial advancement of the vas-
tus medialis over the patella to minimise pressure on the 
lateral facet.

The step-by-step technique is described in Table 2.

Postoperative management

Continuous controlled passive movement is initiated with-
in the first hours after surgery. Unlimited joint balance is 
allowed from the start, as well as isometric exercises of 
the quadriceps and hamstrings. Full weight bearing of 
the extremity is only allowed with the knee brace blocked 
in extension. The knee brace is only needed for weight 
bearing and is completely removed after 4-6 weeks. After 
the first month, rehabilitation focuses on recovery of com-

plete joint balance and strengthening. Athletic activities 
should be limited to light sports.

Postoperative CT and MRI scans are recommended af-
ter 6 months to assess cartilage integrity and osseointe-
gration of the graft(13-17).

Discussion

Treatment of large osteochondral lesions of the patella 
in young patients by fresh osteochondral transplantation 
provides a high number of viable chondrocytes in the ex-
tracellular matrix of the cartilage and restores the normal 
shape of the patellofemoral joint and its biomechanics. 
This allows symptomatic and functional improvement 
with the possibility of delaying or eliminating the need for 
prosthetic surgery.

The disadvantage of fresh allografts is the logistical and 
economic limitation, as the storage time is limited to a few 
weeks after procurement and the cost is considerable.

The surgical techniques described are valid and per-
haps the most appropriate options for the treatment of 
severe osteochondral lesions of the patella in young pa-
tients with disabling anterior knee pain.
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