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Abstract 25 

Although several surgical techniques have been described to perform a meniscal 26 

allograft transplantation (MAT) with good clinical results and although different 27 

methods of capsular stabilization can be found in the literature, there is no standard 28 

surgical technique to prevent a common complication in the most of series: the tendency 29 

to a radial displacement or extrusion of the transplanted menisci. We present a simple, 30 

reproducible and implant free technique to perform a lateral capsular fixation 31 

(capsulodesis) at the time of only soft-tissue fixation technique of MAT in an effort to 32 

reduce or prevent the risk of graft extrusion. Using a minimum of two 2.4mm tunnels 33 

drilled from the contralateral side of the tibia with the help of a regular tibial ACL 34 

guide, a capsular attachment to the lateral tibial plateau is obtained.  35 
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In an attempt to replace the lost meniscal tissue as well as to prevent progressive 46 

deterioration of the joint, meniscal allograft transplantation (MAT) was introduced into 47 

clinical practice
1
. Since then, several surgical techniques have been described for MAT 48 

with good short-, mid- and even long-term clinical results in cases of painful 49 

meniscectomized compartments of the knee
2
.  50 

However, most of the series found a tendency to a radial displacement or extrusion of 51 

the transplanted menisci
3
. In the same way, meniscal transplants have been shown to 52 

extrude more than normal menisci
4
. Extrusion is seen shortly after transplantation and 53 

tends to stabilize over time
5
. From a biomechanical stand point, an extruded meniscus 54 

results in decreased resistance to hoop strain. However, it hasn’t been shown to have 55 

any clinical relevance. Although the final significance of extrusion is unknown, the 56 

anomalous position of those grafts causes concern among surgeons. In recent years 57 

several technical steps have been implemented to limit or prevent allograft extrusion. 58 

The aim of this study was to present a simple, reproducible and implant free technique 59 

to perform a lateral capsular fixation (capsulodesis) at the time of lateral MAT in an 60 

effort to reduce or prevent graft extrusion. 61 

 62 

Surgical Technique 63 

The arthroscopic lateral capsulodesis is performed in cases where a redundant capsule is 64 

observed or where extrusion of the mid-body of the lateral meniscus has been identified 65 

with magnetic resonance imaging (MRI) before MAT. 66 

Fresh-frozen (–80ºC), non-irradiated, bone-free, non–antigen matched meniscal 67 

allografts were used in this series. Local authorized tissue banks supplied the allografts. 68 

Allograft sizing was done in accordance with the method described by Pollard et al
6
. 69 



The surgical technique is completely arthroscopic and includes only soft-tissue fixation. 70 

Routine anterolateral and anteromedial portals are performed (Video). Two 5mm bone 71 

tunnels are drilled at the anatomic sites of the lateral meniscal attachments, one at the 72 

anterior horn and the other at the posterior horn. In every case, #2 high-strength sutures 73 

(Hi-Fi ConMed, Largo, Florida) with a Krackow mattress are placed at both horns. One 74 

additional vertical mattress suture is placed at the junction between the posterior horn 75 

and the body of the meniscus. This suture will later help in introducing the graft into the 76 

joint. 77 

Lateral Capsulodesis 78 

A motorized arthroscopy shaver is used to remove any marginal osteophite on the 79 

lateral edge of the tibial plateau. The place where the lateral capsule is most displaced 80 

from the edge of the lateral tibial plateau is identified. In this area, a minimum of two 81 

2.4mm tibial tunnels are performed (Fig 1). The tunnels are drilled from the 82 

anteromedial aspect of the tibia with the help of an ACL tibial guide (Pinn-ACL Guide 83 

ConMed, Largo, Florida) with a distance of 1cm between each one (Fig 2). Care should 84 

be taken to avoid tunnel collision. Using a suture passer, each tunnel is identified by a 85 

different coloured thread, leaving a small loop inside the joint to retrieve the 86 

capsulodesis suture strand (Fig 3). Then, two 19-gauge spinal needles loaded with a #1 87 

PDS suture are used to pierce the peripheral rim of the meniscus remnant or the capsule 88 

with an outside-in technique. This shuttle suture is substituted by a high strength suture 89 

and retrieved through each tibial tunnel (Fig 4). The two limbs are then tied to each 90 

other on the anteromedial tibial cortex, bringing together the capsule to the tibial plateau 91 

(Fig 5). This step must be always performed prior to the meniscal graft introduction and 92 

fixation. A step-by- step summary of this technique is provided in Table 1  93 

 94 



 95 

Graft Placement 96 

Once the capsulodesis has been secured and the anterolateral portal enlarged, the 97 

posterior-horn suture is used to pull the meniscal allograft in place. The vertical stitch 98 

placed between the posterior horn and the body of the meniscus helps to accommodate 99 

the graft in the proper position by pulling the sutures from the posterolateral corner. The 100 

allograft is then fixed to the rim by combining all-inside meniscal repair implants 101 

(FasT-Fix, Smith & Nephew, Andover, Massachusetts) in the posterior horn and 102 

meniscal body and an outside-in technique in the anterior horn. Finally, the sutures 103 

placed in the anterior and posterior horns are tied together over the tibial cortex. Pearls 104 

and pitfall to performing this surgical procedure are listed in Table 2.  105 

 106 

Rehabilitation protocol 107 

Partial weight bearing with a knee immobilizer is allowed at 3 weeks and progressed to 108 

full weight bearing at about 6 weeks. Progressive range of motion (ROM) without 109 

exceeding 90 degrees of flexion until the 4th week is followed by unrestricted 110 

progression per tolerance. Patients may return to a normal workload by the fourth 111 

month after surgery. 112 

 113 

Discussion 114 

Since MAT is carried out with the hope of preventing the progression of osteoarthritis, 115 

the presence of graft extrusion is a matter of concern for the surgeon. To avoid meniscal 116 

extrusion, a simple, implant-free capsulodesis technique is presented in this report.   117 



Several factors have been related to an extruded meniscal allograft. They are the 118 

fixation method, the type of allograft (medial or lateral), the investigated meniscal area 119 

and the graft size. 120 

MAT fixation is crucial to preventing short and mid-term complications due to altered 121 

knee kinematics. While peripheral fixation is achieved with sutures in any of the 122 

available techniques, the fixation of meniscal horns may be achieved through either 123 

sutures or a bone plug or a bone bridge. In general, bone plugs are preferred for the 124 

medial meniscus when using bone-to-bone fixation and a bone bridge for the lateral 125 

meniscus. Some in vitro studies have demonstrated that fixation with bone plugs is 126 

better compared to graft fixation without bone plugs in terms of the restoration of the 127 

normal contact mechanics of the knee
7,8

. Nonetheless, other biomechanical in vitro 128 

studies have shown no differences in the mean pull-out strength of medial meniscus 129 

allograft between the two fixation methods
9
. Moreover, MAT without bone plugs has 130 

shown good and excellent results in terms of pain relief and clinical and functional 131 

outcomes
10,11,12

. Clinical studies comparing both fixation methods have demonstrated 132 

no differences in clinical, functional, or radiographic outcomes
13

. However, as suture-133 

only fixation has shown a higher degree of meniscal extrusion
14

, this capsulodesis 134 

technique was developed to prevent or decrease this lateral displacement.  135 

  136 

Several technical recommendations have been made to limit or prevent allograft 137 

extrusion. Jang et al. 
15 

reported that reducing the graft size by 5% decreases the 138 

percentage of extrusion without any adverse outcome either clinically or 139 

radiographically. Other studies demonstrated that in the bone bridge technique, the risk 140 

of graft extrusion increases as the angle of the trough on the axial plane increases
16

. 141 

Jeon et al.
17

 suggested that the excision of a peripheral osteophyte larger than 2mm in 142 



the proximal tibial plateau was associated with less MAT extrusion. Some surgeons fix 143 

the meniscus body to the tibial plateau in an attempt to control graft extrusion. 144 

However, this manoeuvre may present the risk of limiting the normal mobility of the 145 

meniscus during knee motion.  146 

A recent investigation showed not only that peripheral fixation in an adequate remnant 147 

meniscal rim is important to promoting healing of the graft, but also is crucial to prevent 148 

peripheral extrusion
18

. In that sense, we are currently exploring the role that a capsule 149 

fixation to the tibial plateau might play. A list of advantages and limitations of our 150 

procedure can be found on Table 3.   151 

 152 

Although different methods of capsular stabilization have been described, the present 153 

technique based on an implant-free lateral capsulodesis seems to be a valid, reliable and 154 

easy method to prevent or decrease lateral MAT extrusion. It allows for versatility in 155 

terms of number of fixation points and locations, without a significant bone loss in the 156 

tibial plateau as the diameter of the drill holes are only 2.4mm. It does not interfere with 157 

subsequent MRI imaging (Fig 6) and adds no additional costs.  158 

 159 

 160 

 161 
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FIGURE LEGENDS 238 

Fig. 1: Left knee image showing (A) patient positioning on the operating table. 239 

Arthroscopic image viewed through the anterolateral portal (B) drilling the posterior 240 

horn in the tibial plateau. (LFC, lateral femoral condyle).                                                             241 

Arthroscopic image through the anteromedial portal (C and D) showing the 2.4mm 242 

tibial tunnel drilled from the anteromedial aspect of the tibia with the help of an ACL 243 

tibial guide 244 

Fig. 2: Right knee, anteromedial view. Lateral capsulodesis tunnels placement using the 245 

ACL tibial guide through the anteromedial (AM) portal. 246 

Fig. 3: Left knee, arthroscopic image through the anteromedial portal. Using a suture 247 

passer, (A) identify the tunnel leaving a small loop inside the joint (B) to retrieve the 248 

capsulodesis suture strand. Then use two 19-gauge spinal needles (C and D) loaded with 249 

nº 1 PDS suture to pierce the peripheral rim of the meniscus remnant or the capsule with 250 

an outside-in technique.  251 

Fig. 4: Shuttle suture replaced by a high strength strand and retrieved through the tibial 252 

tunnel. Tie the two suture ends together on the anteromedial tibial cortex to secure the 253 

capsulodesis 254 

Fig. 5: Capsular fixation suture passed through each transtibial tunnel and tied to each 255 

other on the anteromedial cortex fixing the capsule to the tibial plateau. 256 

Fig. 6: Coronal view of MRI at 6 months postoperatively. We see the midbody position 257 

of the lateral meniscus allograft and the lateral capsulodesis tibial tunnel placement 258 

(arrows) with no extrusion of the graft. 259 

 260 
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Video Legend 263 

0:00 – 0:04 Lateral Capsular Fixation: A reliable implant free technique to prevent 264 

meniscal allograft extrusion 265 

0:04 – 0:11 The surgical technique was completely arthroscopic. Routine anterolateral 266 

and anteromedial portals were utilized. 267 

0:12 – 0:21 This arthroscopic lateral capsulodesis for meniscal allograft transplantation 268 

is performed in cases where a redundant capsule is observed or where extrusion of the 269 

mid-body of the meniscus has been identified with MRI before meniscal 270 

transplantation. 271 

0:22 – 0:29 Two 5mm bone tunnels were drilled at the anatomic sites of meniscal 272 

attachment, one at the anterior horn and the other at the posterior horn. 273 

0:30 – 0:45 Once the place where the lateral capsule is most displaced from the edge of 274 

the lateral tibial plateau is identified, stabilization is performed using a minimum of two 275 

2.5mm tunnels. The tunnels were drilled from the contralateral side of the tibia with the 276 

help of a regular tibial ACL guide with a distance of 1cm between those. Care should be 277 

taken to avoid tunnel collision. 278 

0:46 – 1:05 Using a suture passer, each tunnel is identified, leaving a small loop inside 279 

the joint to retrieve the capsulodesis suture strand.  280 

1:06 – 1:26 Then, two spinal needles loaded with a number 2 PDS suture are used to 281 

capture the peripheral rim of the meniscus with an outside-in technique or, alternatively, 282 

the capsule when the previous doesn’t exist. This shuttle suture is substituted by a high 283 

strength suture and recovered through each tibial tunnel. The two limbs are tied to each 284 

other on the medial tibial cortex, fixing the capsule to the tibial plateau. This step must 285 

be always performed prior to meniscal graft introduction and fixation.  286 

1:27 – 1:39 The anterior tunnel is drilled at the anatomic site of meniscal insertion and a 287 

shuttle suture is recovered through the anterolateral portal to pass the sutures of the 288 

anterior horn of the meniscal allograft 289 

1:40 – 1:46 With an outside-in technique, a shuttle suture is placed in the posterolateral 290 

corner 291 

1:47 – 1:54 Once the capsulodesis has been secured, the posterior-horn suture is used to 292 

pull the meniscal allograft in place. The additional vertical stitch helps to accommodate 293 

the graft in the right position as it pulls the graft from the posterolateral corner.  294 

1:55 – 2:03 The allograft is then fixed to the rim by combining an all-inside technique 295 

in the posterior horn and meniscal body and an outside-in technique in the anterior horn.  296 

2:04 – 2:13 Finally, the sutures placed in the anterior and posterior horns are tied 297 

together over the tibial cortex 298 
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