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INDICATIONS
 •  Localized, unipolar symptomatic chondral lesions of the femoral condyle, tibia,

trochlea, or patella. Bipolar lesions of the patellofemoral joint can be addressed as
well but are more controversial.

 •  The patient is typically less than 40 years old and places relatively high physical de-
mand on the knee.

 •  Common lesions include osteochondritis dissecans, avascular necrosis, and post-
traumatic osteochondral defects.

 •  Lesion diameter typically ranges from 15 mm to 35 mm.

Examination/Imaging
 •  Radiographs/magnetic resonance imaging studies

•  These are used to diagnose and size the lesion (Fig. 13.1).
•  Precise radiographic matching between the donor and recipient is essential to

ensure success of the implantation. Radiographs are corrected for magnification
and matched for the medial or lateral condyle. In addition, tibial width measured 1
cm below the articular surface is used to correlate the donor tissue with the host
dimensions.

•  Long cassette view standing radiographs are taken if malalignment is suspected.
 •  Previous operative records and arthroscopic images should be reviewed.
 •  Other concomitant issues such as ligament instability and meniscal deficiencies are

evaluated and addressed at or prior to allograft implantation.
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CONTROVERSIES

 •  Patients with inflammatory arthritis
 •  Patients with bipolar disease
 •  Morbid obesity
 •  Patients over the age of 40
 •  Medical problems that may interfere with the

incorporation of the allograft into the host
tissue
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INDICATION PITFALLS

 •  Freezing of allograft tissue leads to
chondrocyte death.

 •  Failure to recognize bipolar tibiofemoral
disease.

 •  Failure to recognize concomitant ipsilateral
meniscal deficiency or ligamentous instability.

 •  Contemporary tissue banking procedures
generally do not allow graft implantation
beyond 28 days of cold preservation.
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 •  Osteochondral allografts are harvested by a local organ procurement organization 
within 24 hours of asystole and then aseptically processed by regional tissue banks. 
The tissue is then refrigerated at 4° C for up to 28 days. No tissue matching is re-
quired between the donor and recipient. 

POSITIONING
 •  The patient can be positioned in the supine position or the limb may be placed in 

a standard leg holder. Our preference is to place the patient supine with the foot 
in a standard leg positioner, which provides a stable, assistant-free knee flexion 
angle.

 •  A tourniquet is applied and used throughout the case and deflated at the end of the 
case prior to closure to achieve hemostasis.

Portals/Exposure
 •  This procedure is generally done through a small ipsilateral arthrotomy. On the me-

dial side, a vastus-sparing approach is used. On the lateral side, a lateral retinacular 
release is used which can largely be left open at the conclusion of the case.

 •  The arthrotomy can be extended proximally or distally to improve exposure.
 •  A Z-retractor or Hohmann retractor is placed in the notch to retract the patella and 

extensor mechanism, and another Z-retractor or large rake is used on the other side 
of the lesion to retract the soft tissue. The knee is flexed to a point that exposes the 
lesion fully (Fig. 13.2).

 •  For the remainder of the procedure, the flexion angle is kept the same using the leg 
positioner. 

PROCEDURE

Step 1: Exposure
 •  Prior to administering anesthesia, physical confirmation of the appropriate graft is 

performed.
 •  Arthroscopy is only necessary if insufficient information regarding the defect is avail-

able or comorbidities are suspected. In this instance, a brief diagnostic arthroscopy 
confirms that the lesion is amenable to the allograft implantation.

 •  The tourniquet is inflated and the small arthrotomy is performed in the standard fash-
ion. The lesion is exposed (Fig. 13.3).

 •  The allograft is opened (Fig. 13.4) and soaked in cold saline. Sudden changes in 
temperature may be harmful to the chondrocytes and should be avoided. 

u0105TREATMENT OPTIONS

Nonoperative Treatment Options
 •  Nonsteroidal anti-inflammatory drugs.
 •  Cortisone injections.
 •  Viscosupplementation.
 •  Unloader brace.
 •  Assistive devices (canes, walkers). 
Operative Treatment Options
 •  Consider osteotomy in all patients with 

malalignment.
 •  Lesions less than 2 cm2 to 3 cm2

 •  For low-physical-demand patients and 
low-level symptoms: debridement, 
microfracture.

 •  For high-physical-demand patients and 
high-level symptoms: debridement, 
microfracture, osteochondral autograft.

 •  If the above fail: osteochondral allograft, 
autologous chondrocyte implantation.

 •  Lesions greater than 2 cm2to 3 cm2

 •  For low-physical-demand patients and 
low-level symptoms: debridement, 
microfracture, osteochondral allograft, 
autologous chondrocyte implantation.

 •  For high-physical-demand patients and 
high-level symptoms: osteochondral 
allograft, autologous chondrocyte 
implantation.

 •  If the above fail: osteochondral allograft, 
autologous chondrocyte implantation, 
arthroplasty.

 •  Consider in the setting of a failed cell-
based or marrow stimulation procedure.
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STEP 1 PEARLS

 •  Keeping the sizer perpendicular to the 
lesion will achieve the most symmetric 
measurements.

 •  Avoiding patella eversion and violation of the 
VMO are key steps in assuring an excellent 
and expeditious recovery.

 •  Changing the knee flexion angle can help 
expose the lesion and allow easier access to it.
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Step 2: Preparation of the Cartilage Lesion
 •  Although a number of companies manufacture allograft implantation sets, we  

prefer the Mega-OATS osteochondral allograft system (Arthrex, Inc., Naples, FL, 
USA). The allograft set allows allograft implants of the following sizes: 15, 18, 20, 25, 
30, and 35 mm.

 •  Different cannulated sizers are placed over the lesion to estimate the appropriate 
allograft diameter (Fig. 13.5). It is better to oversize the lesion than leave marginal-
quality tissue on its perimeter.

 •  Once the appropriate size is chosen, the cannulated sizer is placed in the center of 
the lesion so that the sizer completely covers the lesion.

 •  Cold irrigation is used during all mechanical steps to prevent thermal necrosis to the 
surrounding cartilage and underlying bone.

 •  The chosen sizer is now placed over the allograft condyle to make sure a similar-
sized plug can be harvested with comparable topographic anatomy (Fig. 13.6). 
A marking pen is used to mark its location along with the 12 o’clock position.

 •  The cannulated sizer is then placed over the recipient lesion and a 2.4-mm guide pin 
is advanced to a depth of at least 3 cm (Fig. 13.7).

 •  The sizer is removed, leaving the guide pin, and a cannulated recipient harvester of 
the same size is placed over the guide pin. The harvester is used to score the periph-
eral cartilage and a portion of the subchondral bone (Fig. 13.8).

 •  A cannulated counterbore of the same size is placed over the guide pin and used 
to create a cylindrical defect in the recipient bone of a depth of 6 mm to 8 mm 
(Fig. 13.9). The counterbore and guidewires are both removed.

 •  The 12 o’clock position is marked with a pen.
 •  Precise measurements are taken of the four quadrants on the recipient lesion (12, 3, 

6, and 9 o’clock) (Fig. 13.10). This is done with a cut down ruler on a hemostat. Ide-
ally, the quadrant measurements should be fairly similar.

 •  A fresh #15 blade is used to remove any loose or frayed cartilage on the perimeter of 
the lesion and pulsatile irrigation is used.

 •  A calibrated allograft dilator is inserted into the recipient socket and gently tapped to 
achieve an additional 0.5-mm dilation (Fig. 13.11).

 •  A Kirschner wire (K-wire) is used to make multiple small drill holes in the bed of the 
socket to induce further bleeding (Fig. 13.12). 

Step 3: Allograft Preparation
 •  If a full hemicondyle is received, it may need to be trimmed slightly with an oscillating 

saw to allow it to fit on the allograft workstation (Fig. 13.13).
 •  The donor condyle is secured in the workstation using the four screws (Fig. 13.14).
 •  The bushing of the same size is placed over the graft.
 •  The bushing is adjusted three-dimensionally so that a sizer placed into the bushing 

fits directly over the marked spot on the graft. The bushing is secured (Fig. 13.15).
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STEP 2 PEARLS

 •  The bushing should be adjusted so that the 
graft is harvested in a perpendicular fashion 
similar to how the defect was prepared.

 •  It is better to oversize the lesion than leave 
marginal-quality tissue on its perimeter.
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 •  A corresponding donor harvester is used to drill through the entire donor condyle. 
The graft is then gently extracted (Fig. 13.16).

 •  The depth measurements previously made in the recipient socket are now marked 
on the donor plug (Fig. 13.17).

 •  The allograft is secured to the holding clamp at the marked positions and trimmed 
with an oscillating saw. Marking the 12 o’clock position is important to remember 
graft orientation. (Fig. 13.18).

 •  A rongeur or a saw can be used to slightly round off the corners of the bone to facili-
tate the insertion of the donor plug into the recipient socket (Fig. 13.19). 

u0345

u0350

u0355

u0360

FIG. 13.11 
f0060

FIG. 13.12 

f0065

FIG. 13.9 
f0050

FIG. 13.10 f0055

FIG. 13.13 
f0070

FIG. 13.15 
f0080

FIG. 13.14 
f0075



PROCEDURE 13 Osteochondral Allograft Transplantation 5

To protect the rights of the author(s) and publisher we inform you that this PDF is an uncorrected proof for internal business use only by the author(s), editor(s), reviewer(s), Elsevier and 
typesetter TNQ Books and Journals Pvt Ltd. It is not allowed to publish this proof online or in print.  This proof copy is the copyright property of the publisher and is confidential until formal 
publication.

10013-MILLER-9780323462921

Step 4: Graft Implantation
 •  The graft is pulse lavaged thoroughly with saline to remove all marrow elements.
 •  The graft is gently press-fit into the socket, lining up the two 12 o’clock positions on 

the donor and recipient sides (Fig. 13.20A and B).
 •  If the graft cannot be flush-fit by hand, a tamp can be used to gently tap the graft in 

place. 

Step 5: Graft Fixation
 •  In cases in which a tight press-fit cannot be achieved, additional fixation may be 

necessary. Options for graft fixation include metallic headless screws, bioabsorbable 
screws and pins.

 •  Metallic headless screws (Acutrak 2 miniscrews; Acumed, Hillsboro, OR, USA) (see 
Procedure 14)

 •  Useful for large and uncontained plugs (Fig. 13.21).
 •  Bioabsorbable screws (Bio-Compression screws; Arthrex, Inc., Naples, FL, USA) 

(see Procedure 14)
 •  Useful for large and uncontained plugs (Fig. 13.22).
 •  Orthosorb Pins (Depuy, Inc., Warsaw, IN, USA)
 •  Made of PDS (absorbable).
 •  Available in 1.3- and 2.0-mm diameters.
 •  Useful for small plugs (under 20 mm in diameter).
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STEP 4 PEARLS

 •  If the graft is too proud, it should be removed 
and sized appropriately. A small Freer elevator 
can be used to lever the plug out of the socket. 
Alternatively, a graft retriever is available with 
the allograft set and can be used to extract 
the plug. Some of the potential causes of a 
mismatch are:

 •  Inaccurate measurement: trim the donor 
bone.

 •  Bone debris in the base of the socket: 
thoroughly clean the base using a curette.

 •  If the graft is too recessed, it should also be 
removed. Allograft bone can be crushed and 
placed in the base of the socket to build it up.

 •  If the graft is too tight, the dilator can be used 
again to dilate the socket.

 •  If the graft is too loose, bone grafting may 
be performed on the periphery of the plug. 
Augmented fixation may also be necessary.
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 •  Technique:
 •  The appropriate K-wire from the kit is placed through the center of the plug into 

the bone.
 •  The K-wire is removed and the Orthosorb pin is advanced over a cannulated 

inserter into the bone.
 •  The pin is trimmed to be flush with the bone.
 •  If more than one pin is used, they should be placed in a divergent fashion 

(Fig. 13.23). 

Step 6: Closure
 •  The tourniquet is deflated and hemostasis is achieved.
 •  The knee is irrigated with saline, and the arthrotomy is closed in layers.
 •  The lateral release portion of the arthrotomy can be left open.
 •  A knee brace locked in full extension is applied and is taken off for therapy and con-

tinuous passive motion (CPM). 

POSTOPERATIVE CARE AND EXPECTED OUTCOMES
 •  Phase I (0–6 weeks)
 •  Patients are started on a CPM machine immediately. The CPM is used for about 6 

hours per day for 6 weeks.
 •  The brace is unlocked after 2 weeks and is discontinued when the patient is able 

to perform a straight leg raise without an extension lag.
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POTENTIAL COMPLICATIONS

 •  Infection
 •  Arthrofibrosis
 •  Failure of graft incorporation
 •  Graft collapse
 •  Progressive joint space narrowing
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 •  Depending on the quality of fixation, weight bearing may range initially from com-
plete nonweight bearing to touch down weight bearing.

 •  Physical therapy mainly works on passive range of motion (ROM) and active- 
assisted ROM.

 •  Phase II (6–8 weeks)
 •  Partial weight bearing is allowed.
 •  130° of flexion and full extension should be achieved.
 •  Physical therapy includes quad and hamstring strengthening exercises and a sta-

tionary bike for ROM.
 •  Phase III (8–12 weeks)
 •  Full weight bearing is allowed.
 •  Full ROM should be achieved.
 •  Physical therapy begins closed-chain exercises and works on gait training.
 •  Phase IV (12 weeks to 6 months)
 •  Advanced strengthening with minimal restrictions.
 •  Return to vigorous activities is discouraged for at least 12 months.
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