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BioCleanse® Processed Meniscus

RTI Surgical, Inc. offers the only meniscal allograft with both bone and meniscus 
sterilized through the BioCleanse Tissue Sterilization Process. The BioCleanse 
processed meniscus provides a sterilized alternative to traditional aseptically 
processed meniscus allografts and sets the standard for safety and reliability.

RTI’s BioCleanse® Processed Meniscus is:

• Sterilized to a Sterility Assurance Level (SAL) of 10-6 through the BioCleanse 
Process

• Equivalent to aseptically processed meniscus allografts in biomechanics and 
is biocompatible (shown in animal and in vitro studies)1

• Provided with custom graft sizing and patient matching using Pollard et al. 
technique2

• Available with loaner instrumentation for lateral meniscus (allograft transplant 
slot technique) 

Mechanical and Biochemical Evaluation of 
Chemically Sterilized Human Meniscal Allografts  
In Vitro1

The results indicate that both grafts contain: 

• Normal overall matrix appearance

• Normal proteoglycan content

• Normal collagen organization 

Comparison of histology for aseptically processed and BioCleanse 
processed human meniscus. Multiple sections were stained with H&E, 
safranin O and picrosirius red (PSR). 100x magnification.
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PREPARATION AND 
TECHNIQUE OVERVIEW

SURGICAL PREPARATION

1. Position
• The posteromedial and/or posterolateral corners of the 

joint must be freely accessible to permit unencumbered 
inside-out meniscus suturing techniques.

2. Exposure
• Arthroscopic – Create mini-arthrotomy in line with 

the anterior and posterior horns of the involved native 
meniscus.

• Open – Create ipsilateral parapatellar arthrotomy.

3. Concomitant Procedures
• Refer to Surgical Preparation Concomitant Procedures: 

Page 4 for proper management of concomitant 
procedures.

ABBREVIATED MAT SLOT TECHNIQUE

1. Establish Anatomic Slot Placement
• Identify and mark anterior and posterior attachments of 

native meniscus.

2. Establish Reference Slot
• Use burr to create superficial reference slot between 

marked horns that is equal to the height of the burr and 
parallel to the sagittal slope of the tibial plateau.

3. Depth Gauge and Drill Guide Placement
• Insert depth gauge.

• Hook on posterior cortex of tibia and ensure flat top 
surface is flush with tibial surface.

• Advance drill guide over depth gauge.

4. Guide Pin Insertion
• Drill guide pin through drill guide.

• Line up two marked black lines as to preserve the 
posterior cortex.

• Note measurement on guide pin at exit of drill guide.

5. Drilling the Slot
• Set chuck on drill at measurement noted on guide pin.

• Remove drill guide and depth gauge.

• Drill over guide pin to specified measurement.

6. Cutting the Slot
• Use cannulated box cutter over guide pin to create slot.

• Remove any debris and smooth slot walls using rasp.

7. Bone Bridge Preparation
• Align horns of meniscus graft with height guide and trim 

to 10mm height.

• Place meniscus in sizing block so that the horns rest 
against the wall of the block and pin into position.

 – Width: Use desired 6 or 7mm slot guide in sizing block 
to trim bone block.

 – Length: Trim any bone extending beyond posterior 
horn attachment.

• Double check size of bone bridge using sizing block.

8. Prep Meniscus for Insertion

9. Meniscus Insertion and Fixation
• Insert meniscus through arthrotomy by pulling on the 

traction suture and using blunt pushing instrument if 
desired.

• Fix with interference screw.
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MENISCUS ALLOGRAFT 
TRANSPLANTATION

INTRODUCTION 

Meniscus transplantation is an accepted treatment option for 

patients experiencing symptoms secondary to the absence 

of one or both menisci.3-6 RTI offers meniscus allografts 

with intact bone bridges for meniscus transplantation. The 

meniscus allografts are sized at RTI from patient radiographs 

using the technique described by Pollard et al.7,8 Size 

confirmation is ultimately verified by the operating surgeon.

Science provides evidence for the importance of maintaining 

the bony insertion sites of the anterior and posterior horns. 

Studies suggest that soft tissue fixation alone is suboptimal 

for restoration of the tibiofemoral load sharing function of the 

meniscus.9-11 Thus, depending upon surgeon preference, the 

meniscus allografts are prepared so that techniques using a 

bone bridge or bone plugs can be performed. This surgical 

technique describes a bone bridge technique designed to 

improve the efficiency, reproducibility and quality of allograft 

meniscus transplantation for either medial or lateral allograft 

transplantation.

NOTE 1. CLINICAL APPLICATIONS FOR MENISCUS 
ALLOGRAFT TRANSPLANTATION

Meniscus transplantation performed in knees with tibiofemoral 

arthrosis of Grade III or IV is associated with less favorable 

results.13 Where required, concomitant cartilage restoration 

procedures should be performed at the time of meniscus 

transplantation (e.g., osteochondral grafting, autologous 

chondrocyte implantation).

Similarly, significant limb malalignment and ligament 

insufficiency should be corrected either prior to or concomitant 

with meniscus transplantation.14,15 Attention to the location 

of osteotomy cuts or ligament tunnels is critical to determine 

the appropriate position of the slot prepared in the tibia to 

receive the meniscus bone block (see Surgical Preparation, 

Concmitant Procedures for recommendations on the order of 

multiple procedures).

NOTE 2. MENISCUS SIZING

Meniscus allografts are side and compartment specific. 

Preoperatively, precise measurements are obtained 

fromanterior/posterior (AP) and lateral radiographs with 

magnification markers placed on the skin at the level of the 

proximal tibia. In most instances, a correctly sized allograft 

is chosen. However, there are rare instances where size 

mismatch may occur. Verify that the size, shape and type of 

graft is correct before starting surgery.

If perioperatively, in the judgment of the surgeon, the graft is 

severely under- or over-sized, or if presented with the incorrect 

meniscus altogether (i.e. a medial meniscus rather than a 

lateral meniscus or left vs. right meniscus), the meniscus 

should not be used. Small size mismatches are handled with 

only minor modifications and are likely to have minimal effects 

on anatomic restoration. The techniques for managing size 

mismatch are beyond the scope of this standard technique 

monograph.
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SURGICAL 
PREPARATION

1. Position 

Depending upon surgeon preference, the limb may be placed 

in a standard leg holder or maintained in the unsupported 

supine position. The posteromedial and/ or posterolateral 

corners of the joint must be freely accessible to permit 

unencumbered inside-out meniscus suturing techniques.

2. Exposure

ARTHROSCOPIC
Except for the steps required to create the tibial bone slot 

and to insert the meniscus, it is common for meniscus 

transplantation to be performed arthroscopically through 

standard arthroscopic portals. It is necessary, however, to 

create a mini-arthrotomy in line with the anterior and posterior 

horns of the involved meniscus to permit accurate “in-line” 

guide placement during slot formation and for introduction of 

the meniscus. Depending upon surgeon preference the mini-

arthrotomy may be immediately adjacent to the patellar tendon 

or split a portion of the patellar tendon fibers.

OPEN
An ipsilateral parapatellar arthrotomy allows adequate 

exposure for allograft meniscus transplantation when 

performed open or during the performance of concomitant 

cartilage restoration procedures.

When full exposure of both condyles is necessary, it may be 

easier to perform a tibial tubercle osteotomy, with proximal 

reflection of the extensor mechanism.

3. Concomitant Procedures

HIGH TIBIAL OSTEOTOMY
Usually, the meniscus transplant technique is completed 

first including the bone and soft tissue fixation since this can 

involve high forces to “open the joint.” If the osteotomy is 

performed first, rigid osteotomy fixation is required to tolerate 

the meniscus repair technique, and extreme caution must 

be used to avoid creating a fracture through the slot to the 

osteotomy site.

ACL RECONSTRUCTION
First, arthroscopically perform all soft-tissue portions of 

the meniscus transplant technique. ACL tibial and femoral 

tunnel reaming must be performed prior to meniscus slot 

placement. Placing the tibial ACL tunnel as close to the 

midline as possible without compromising the anatomical 

position of the ligament will decrease interference between 

the tunnel and a medial meniscus slot. The meniscus bone 

bridge must be trimmed at the site of intersection with the ACL 

tunnel. This facilitates ACL graft passage. Depending upon 

surgeon preference, consideration for hamstring ACL graft 

reconstruction may also facilitate graft passage. When using a 

patellar tendon graft, the bone bridge of the meniscal allograft 

must be temporarily elevated to allow passage of the bone and 

then reduced as the tendon portion occupies a much smaller 

volume of the tunnel.

DISTAL REALIGNMENT
All steps of the meniscus transplant are performed first, 

followed by the tibial tubercle osteotomy and other required 

soft tissue procedures as determined by the surgeon (i.e., 

lateral release, medial patellofemoral ligament reconstruction). 

Performing the tibial tubercle osteotomy as distal as possible 

will help avoid inadvertent encroachment on the meniscus slot.

AUTOLOGOUS CHONDROCYTE IMPLANTATION OR 
OSTEOCHONDRAL GRAFTING
It is typically easier for the chondral procedure to be 

performed after all steps of the meniscus transplant are 

completed to avoid inadvertent damage to the articular 

cartilage graft during instrumentation or suture placement.
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ESTABLISHING ANATOMIC SLOT PLACEMENT

The slot is created based upon the normal anatomy of 

the meniscus attachment sites. Identify the remnant 

anterior and posterior attachments of the native 

meniscus. Use an electrocautery or other thermal device 

to mark a line that connects the center of the anterior 

and posterior attachment sites.

The horn attachments are usually discrete and readily 

identifiable structures. A notable exception to this is the 

anterior horn of the medial meniscus which tends to be 

more variable inserting near the anterior-most aspect of 

the tibial plateau. The true attachment site is deep to the 

traversing soft tissue of the intermeniscal ligament.

Prior to slot creation, it is critical to identify and protect 

the cruciate ligaments and their attachments. Anatomic 

placement of the slot in line with the center of the 

native meniscus insertion points is critical. To improve 

visualization of the posterior meniscal horns and improve 

instrument placement, it is helpful to perform a minimal 

notchplasty of the femoral condyle adjacent and inferior 

to the cruciate ligaments on the ipsilateral side early in 

the procedure.

1

2 ESTABLISHING A REFERENCE SLOT

Using the line established between the meniscus 

insertion sites, a 4mm burr is used to create a superficial 

(from anterior to posterior) reference slot equal to the 

height of the burr (4mm in depth) and parallel to the 

sagittal slope of the tibial plateau.

Remove only the tibial spine present along this line to 

facilitate creation of a straight anterior to posterior slot 

in the plane of the tibial slope. A level and smooth 4mm 

deep slot is confirmed by placing the depth gauge in the 

reference slot.

Figure 1

Figure 2

MAT SLOT  
SURGICAL TECHNIQUE 
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DEPTH GAUGE AND DRILL GUIDE 
PLACEMENT

(1) Place the depth gauge in the reference slot under 

direct visualization. The gauge is blunt to inhibit any 

damage to the articular surface of the tibia. (2) Gently 

pull back on the depth gauge to ensure the gauge tip is 

pressed firmly against the posterior cortex. (3) Check to 

be sure that the flat top surface of the depth gauge sits 

flush with the tibial plateau. When the flat top surface is 

flush with the burred edges, the 4mm trough is level and 

parallel to the sagittal slope of the tibial plateau.

3

Figure 3

Keep the depth gauge against the posterior cortex 

and advance the drill guide over the depth gauge until 

the distal end of the drill guide is firmly seated against 

the anterior tibia. The depth gauge should remain fully 

seated in the reference slot.

Placing the depth gauge parallel to the slope of the tibial 

plateau positions the final slot in the proper anatomic 

orientation. The spikes of the drill guide will maintain 

positioning during drilling.

Ensure the depth gauge remains secured against the 

posterior cortex and that the drill guide is secured 

against the anterior tibia.

Figure 3a

3a

MAT SLOT  
SURGICAL TECHNIQUE 
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GUIDE PIN INSERTION 

Drill the guide pin through the drill guide hole located 

beneath the depth gauge. The pin and depth gauge 

are sized so that when the black markings on each tool 

begin to line up with one another, the end of the pin is 

5mm from the posterior wall.

4

Figure 4

Once the two markings are fully aligned with one 

another, the end of the pin is 3mm from the posterior 

wall, preventing over penetration of the posterior cortex. 

Carefully monitor the black markings provided so that 

the pin does not over penetrate the posterior cortex.

Before removing the drill guide, note the depth marking 

on the guide pin. Read the etched measurement on the 

pin at the entrance of the drill guide.

Use this measurement to determine the length of the 

slot before drilling. The measurement on the pin reflects 

the length of the pin inside the knee, and therefore, the 

length that should be drilled. Set the drill chuck to this 

depth on the drill bit.

Figure 4a

4a

MAT SLOT  
SURGICAL TECHNIQUE 
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DRILLING THE SLOT 

Remove the drill guide and depth gauge, leaving the 

guide pin in the tibia. Drill over the guide pin with a 7 

or 8mm cannulated drill bit. The chuck on the drill bit 

will act as a stopper when drilling parallel to the sagittal 

slope of the tibial plateau.

5

Figure 5

Figure 5a

MAT SLOT  
SURGICAL TECHNIQUE 
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CUTTING THE SLOT

Insert a cannulated 7 or 8mm box cutter over the 

guide pin and into the drilled hole. The cannulated 

box cutter will follow the guide pin to ensure proper 

alignment of the slot. Advance the cutter into the tunnel 

by gently impacting with a mallet. Monitor the etched 

measurements on the box cutter to ensure it is not 

advanced too far posteriorly, and advance the box cutter 

to the noted depth of the guide pin. The box cutter 

creates a slot 7 or 8mm in width by 10mm in height.

6

Figure 6

Use a 7 or 8mm rasp to smooth the final slot. This 

ensures the sized bone bridge will slide smoothly into 

the slot.

In some cases an angled curette or a straight pituitary 

rongeur may be used to further debride the residual 

bone from the final slot.

Figure 6a

6a

MAT SLOT  
SURGICAL TECHNIQUE 
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MENISCAL ALLOGRAFT BONE BRIDGE 
PREPARATION

Initial Cuts: Remove any excess bone extending beyond 

the anatomic horn attachments. The bone bridge of 

the unprepared meniscus is often skew to the line 

connecting the horn attachments. Do not let the shape 

of the unprepared bone block influence your lines of cut 

for the width of the meniscus. It may be necessary to 

cut the width of the bone block slightly to fit it under the 

height guide.

7

Figure 7

Bone Bridge Height: Place the meniscus under the 

height guide with the horn attachments facing upward 

and the excess bone to be trimmed extending off the 

edge of the sizing block. Align the horn attachments with 

the edge of the height guide and clamp down on the 

meniscus allowing the teeth on the height guide to grip 

the bone block. Using the edge labeled “Cutting Face” 

on the height guide, cut the graft to 10mm in height.

Figure 7a

7a

MAT SLOT  
SURGICAL TECHNIQUE 
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Placement into Sizing Block: Place the meniscus 

into the sizing block on the side corresponding to the 

desired bone bridge width (6 or 7mm, undersized 1mm 

from the slot width) with the face opposite the horn 

attachments facing the interior portion of the sizing 

block. Hold the meniscus graft down and pin in place 

using the U-pin to hold the meniscus in the block. 

The small pins on the sizing block and the U-pin will 

penetrate the cancellous block and hold the graft in the 

sizer.

Figure 7b

Bone Bridge Width: The face of the bone bridge opposite of 

horn attachments to be cut will be facing the interior portion 

of the sizing block. This is a fixed orientation that will be 

true in cases of both medial and lateral menisci and both 

7mm and 8mm slots. The sizing block is outfitted with slots 

to guide the cut and create the desired width of the bone 

bridge. Use the small prepared slot in the perimeter wall of 

the sizing block and the edge of the U-pin to guide the cuts 

for the bone bridge width.

Figure 7c

7mm bone width for 8mm tibial slot width 6mm bone width for 7mm tibial slot width

7b

7c

MAT SLOT  
SURGICAL TECHNIQUE 
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MAT SLOT  
SURGICAL TECHNIQUE 

MENISCAL ALLOGRAFT BONE BRIDGE 
PREPARATION (CONT.)

Bone Bridge Length: Remove any bone that extends 

beyond the posterior horn attachment. Bone extending 

beyond the anterior horn attachment is left intact since it 

provides graft integrity during insertion.

This facilitates the insertion of the bone bridge without 

breaking through the posterior cortex.

Place the bone bridge in the sizer to assure it will 

fit smoothly into the final slot. Use the large slot for 

checking the height and the marked 6mm and 7mm 

slots for width confirmation. This will avoid compression 

of the cancellous bridge while checking the height. Slide 

the bone bridge through the width sizer only one or two 

times to avoid this compression which may result in 

under sizing of the bone bridge.

7d

Figure 7d

MENISCUS INSERTION

Place a temporary vertical mattress traction suture 

through the junction of the posterior and middle third 

of the meniscus. Using a cannula, advance a long 

nitinol suture passing pin through a properly positioned 

cannula from the contralateral portal through the 

capsule at the corresponding attachment site of the 

posterior and middle third of the meniscus and exit the 

accessory posteromedial or posterolateral incision. The 

proximal end of the nitinol pin is then withdrawn from the 

contralateral portal and into the arthrotomy site to help 

facilitate passage of the meniscus into the knee.

Place the traction sutures from the meniscus through the 

loop on the proximal end of the nitinol pin and withdraw 

the pin and sutures from the accessory incision.

8
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MAT SLOT  
SURGICAL TECHNIQUE 

MENISCUS INSERTION AND FIXATION

Insert the meniscus through the arthrotomy, taking care 

to accurately align it with the recipient slot while gently 

pulling on the traction suture. The assistant manually 

opens the joint by applying a varus (lateral meniscus) or 

valgus (medial meniscus) stress to the knee. Confirm the 

proper size and position of the meniscus by cycling the 

knee through its range of motion.

NOTE: To aid in the insertion of the prepared bone 
bridge into the slot, the blunt pushing instrument 
included in the set may be used. While using the sutures 
to pull the meniscus into the slot, the instrument may be 
used to push the bone bridge.

In cases where the suture is not anatomically placed 

within the capsule relative to the meniscus, it can be 

subsequently removed rather than used for meniscus 

suturing.

9

Figure 9

Carefully match the meniscus to the femoral condyle 

and tibial plateau. Maintain the proper AP position while 

inserting a guidewire between the medial side of the 

bone bridge and the final slot. Place a tap over the guide 

wire to create a path for an interference screw. Use an 

allograft cortical bone interference screw to achieve final 

fixation of the bone bridge in the slot. As an alternative, 

use transosseous suture for fixation of the bone bridge 

in the slot. Finally, fix the meniscus with vertical mattress 

sutures using an inside-out technique or as per surgeon 

preference.

Figure 9a

9a
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ORDERING INFORMATION

BioCleanse Processed Meniscus

CODE DESCRIPTION

453101 Meniscus lateral (left) 

453102 Meniscus lateral (right) 

453201 Meniscus medial (left) 

453202 Meniscus medial (right) 

Slot technique 
instrument kit

To order, call RTI directly: 800.624.7238

For reimbursement information, please call: 877.839.7152 
or e-mail: RTIReimbursementSupport@rtix.com
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This document is presented to demonstrate techniques used by Jack Farr, M.D. and Brian Cole, M.D. RTI Surgical and its representatives do not practice 
medicine or recommend this or any other surgical technique for use on a patient. The surgeon who performs any procedure is responsible for determining 
and using the appropriate techniques for the procedure in each individual patient. RTI Surgical is not responsible for selection of the technique to be used 
for an individual patient.
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Additional recommended instruments  
and materials:

• Oscillating saw

• Meniscal repair set and meniscal sutures

• Suture passing nitinol needle

• Unsheathed high speed burr (4mm)

• Straight bite rongueurs (5mm or smaller)


