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 34 

Purpose: Recently it has been recognized that menisco-capsular lesions of the 35 

posterior one third of the medial meniscus frequently occur during injuries 36 

causing ACL rupture, and that these lesions are easily missed at arthroscopy. 37 

Furthermore, it is clear that these lesions are biomechanically significant, adding 38 

to the deficits caused by ACL rupture, and that their repair can reverse this. The 39 

efficacy of an all-inside repair technique has been questioned by some authors and 40 

as a result they have advocated the use of an accessory posteromedial portal and 41 

a suture shuttle. We investigate the use of Ultra FastFix and FastFix 360 meniscal 42 

repair devices to repair posteromedial meniscocapsular separations as regards 43 

safe deployment and the effect of all inside repair on the mobility of the posterior 44 

joint capsule. 45 

 46 

Methods: Twenty cadaveric fresh frozen knees were used – 10 in each of two 47 

groups. A ramp lesion was created using a Beaver knife. The lesion was then 48 

repaired with either 4 Ultra FastFix (Smith and Nephew) or 4 FastFix 360 (Smith 49 

and Nephew) meniscal repair devices. The knees were put through a standardized 50 

loading cycle consisting of 10 Lachman’s tests and 10 maximum loading manual 51 

anterior drawer tests at 90 degrees of flexion. Each knee was then flexed and 52 

extended fully 10 times. The specimens were sectioned proximal to the menisci 53 

and each anchor identified and its position recorded and photographed. 54 

 55 

Results: In the Ultra FastFix group a single anchor was found to be in an 56 

intraarticular position - a failure rate of 2.5%. In the FastFix 360 group 5 anchors 57 

failed – a 12.5% failure rate. In all cases the anchors were attached to their suture 58 

and so not truly loose within the joint.  59 

 60 

Conclusions: This study confirms the safe deployment of an all inside repair 61 

device for these difficult lesions. All inside meniscal repair is a core skill for soft 62 

tissue knee surgeons and the authors would advocate its use. Ultra FastFix had the 63 

lower failure rate of 2.5%, which the authors believe is acceptable, and makes this 64 

device preferable to the Fast-Fix360.  65 

 66 
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The repair of ‘ramp’ lesions has been advocated by multiple authors [1,2,9,11,13].  99 

This study was designed to investigate the use of an all inside repair device for 100 

these difficult lesions. The use of all inside meniscal repair devices is a core skill 101 

for soft tissue knee surgeons unlike the use of a suture shuttle via an accessory 102 

posteromedial portal. 103 

 104 

First described by Strobel in 1988, and Bollen in 2010 [2,16], injury to the 105 

posteromedial meniscocapsular junction (‘ramp’ lesion) after ACL rupture is now 106 

increasingly recognized with an incidence of up to 17% [2,9,11-13]. These lesions 107 

are often overlooked as they cannot be seen from the standard anterior to 108 

posterior view of the medial compartment of the knee. Probing whilst looking 109 

from this view is unreliable. The only way to identify the lesion with confidence is 110 

by insertion of the arthroscope into the posteromedial recess of the knee: either 111 

through a posteromedial portal or via the anterolateral portal passing the 112 

arthroscope over the ACL remnant through the intercondylar notch [12,13,15]. 113 

 114 

Li et al have advocated the use of an all-inside repair technique with suture 115 

anchors [8]. Choi et al found no difference in the healing of tears of the posterior 116 

horn of the medial meniscus with an all-inside technique or an inside-out 117 

technique [3]. However some authors have raised concerns over the efficacy of an 118 

all inside repair technique and safety: specifically implant failure and inadvertent 119 

intra-articular implant placement and the possible longer term consequences of 120 

this [5,13,14,17]. Instead the use of an accessory posteromedial portal and a 121 

suture shuttle technique has been advocated [1,7,10,13].  122 

 123 

In a laboratory biomechanical study of the ramp lesion [15] the experimental rig 124 

used during testing precluded the use of an accessory posteromedial portal and a 125 

suture shuttle and therefore all-inside devices (FastFix 360 (Smith and Nephew, 126 

Andover, MA, USA) and Ultra FastFix (Smith and Nephew))were the only option 127 

for repair of the ramp lesion. Whilst none of the 28 Ultra Fast Fix were found 128 

within the joint, 18% of the FastFix 360 anchors were found in the joint during 129 

knee dissection at the conclusion of the study. It was not possible to determine 130 

whether the devices had not been deployed properly at the time of insertion or if 131 
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the anchors had been pulled into the knee during testing. However, the presence 132 

of some of the meniscal anchors in an intra-articular position was concerning. In 133 

the experimental setup undertaking meniscal repair on the cadaveric knees was 134 

challenging since the test rig made access to the medial compartment difficult. 135 

Furthermore, as the study focused on kinematic impact no deep MCL release, as 136 

may be performed clinically, was possible to improve access. Finally a ‘learning 137 

curve’ effect may also have been present since the suture anchors found in the 138 

joints were predominantly in those knees tested earliest in the study, and this 139 

factor may have influenced the success rates with the two device types, the first 140 

knees using the 360 and the later knees the Ultra anchors. 141 

 142 

Regardless of the quality of suture device deployment, the study confirmed the 143 

biomechanical effectiveness of this technique. The current study was designed 144 

and conducted as there was a duty to investigate the technique further regarding 145 

the safe deployment of all inside meniscal repair devices in a setting that more 146 

closely replicated the in vivo surgical experience. The aims were therefore to 147 

determine: 148 

 149 

1. Whether it is safe and effective to use Ultra FastFix (Smith and 150 

Nephew) and FastFix 360 (Smith and Nephew) meniscal repair 151 

devices to repair posteromedial meniscocapsular separations 152 

2. Whether there is any effect on the mobility of the posterior capsule of 153 

the knee following a ramp lesion repair 154 

 155 

The authors hypothesized that it was not safe to use an all inside meniscal repair 156 

device. 157 

 158 

 159 

 160 

 161 

Materials and Methods 162 

 163 

Twenty fresh frozen cadaveric knees (mean age = 62±14.5 years (mean ± standard 164 
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deviation), range 39-84) were obtained. Ten knees were assigned to the Ultra 165 

FastFix group (mean age 63 ± 14.7) and ten to the FastFix 360 group (mean age 166 

61 ± 15.1). 167 

 168 

The femur and tibia were sectioned approximately 200mm proximal and distal to 169 

the joint line. The femur was held in a clamp with the knee in 90 degrees of flexion. 170 

The knee could be fully extended freely to facilitate the repair technique. The ramp 171 

lesion was created via a posteromedial portal as described previously with a 172 

Beaver knife. The ramp lesions were then arthroscopically repaired with a 173 

standard all-inside technique. Visualization of the posteromedial recess via the 174 

intercondylar notch during the study demonstrated that in knee flexion the 175 

posterior capsular wall unfolded and dropped posteriorly and distally away from 176 

the periphery of the posterior medial meniscus, whereas in knee extension it was 177 

pulled proximally and anteriorly and held taut against the periphery of the 178 

meniscus (Figure 1+2). For this reason the ramp lesions were repaired with the 179 

knee in an extended position to facilitate passage of the meniscal anchors across 180 

the lesion and through the posterior capsule. The mobility of the posteromedial 181 

medial recess was examined pre and post ramp lesion repair and no difference 182 

was identified. 183 

 184 

Four repair devices were used in each knee. All three surgeon authors were 185 

subspecialist soft tissue knee surgeons. Each ramp lesion was repaired with a 186 

combination of horizontal mattress and vertical mattress suture configurations. 187 

There was no specific standardized technique and each individual configuration 188 

was determined by tear morphology and access constraints. As is the case in 189 

clinical practice, in the present study, some devices were seen to have failed 190 

directly after deployment – they were then meticulously removed from the knee 191 

and a further device used in their place to reproduce a life-like situation. 192 

 193 
The repairs were loaded using a maximal manual anterior drawer force at 90˚ and 194 

a Lachman test at 20 ˚ knee flexion; these were each applied 10 times to each 195 

specimen. The knees were then cycled through full flexion and extension range of 196 

motion 10 times to simulate loading of the repair. The knees were then transected 197 
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immediately proximal to the rims of the menisci. Each individual anchor was 198 

dissected out and its position recorded and photographed (Figures 3-6). 199 

Particular note was made of any anchors found in an intra-articular position. Also 200 

it was recorded if the suture was seen to have failed and the suture anchors were 201 

loose in the extra-articular soft tissues. 202 

 203 
 204 

 205 

 206 

 207 

 208 

 209 

 210 

 211 

 212 

 213 

 214 

 215 

 216 

 217 

 218 

 219 

 220 

 221 

 222 

 223 

 224 

 225 

 226 
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Ethics Committee Approval 228 

This project was approved by REC Wales approval 12/WA/0196, ICHTB HTA 229 
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Analysis 231 

 232 

Four repair devices were used in each knee with 10 knees in each arm of the study. 233 

Each repair device had 2 anchors but both had to be correctly positioned for the 234 

device to be effectively deployed. Ten specimens were used in each arm of the 235 

study based on the number of anchors found within the joint in the previous study 236 

[16]; With 2 types of anchor, and 4 anchors in each knee, 20 knees gave two groups 237 

of 40 anchors for comparison.. Non parametric statistical testing was carried out, 238 

using the Mann-Whitney U Test, precluding the need for a power analysis. 239 

 240 

Failure was defined as the presence of anchors in an intra-articular position at the 241 

time of specimen dissection. Some anchors were unsuccessfully deployed during 242 

use – if this was recognized at the time they were then removed and a further 243 

device used in their place. This was defined as unsuccessful deployment, and 244 

recorded, but no further analysis was done as this simply mirrors clinical practice 245 

with no risk to the knee as the device was removed. 246 

 247 

 248 

 249 

 250 

 251 

 252 

 253 

 254 

 255 

 256 

 257 

 258 

 259 

 260 

 261 

 262 

 263 
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 264 

Results 265 

 266 

During surgery, unsuccessful deployments of some devices were seen: three of the 267 

Ultra FastFix devices and four of the FastFix 360 devices; these were removed and 268 

replaced, giving 40 of each device which were believed – at the time of insertion - 269 

to have deployed as intended (Tables 1 and 2). 270 

 271 

After the knees had been transected, one out of the 80 deployed Ultra FastFix 272 

anchors was identified in an intra-articular position demonstrating failure of 1 of 273 

the 40 devices used (2.5%). In the FastFix 360 group 5 anchors were found in the 274 

joint, each from separate devices, demonstrating failure of 5 of the 40 devices 275 

(12.5%).(Tables 1 and 2). No significant difference was found between the groups 276 

(n.s). 277 

 278 

 279 

 280 

 281 

 282 

 283 

 284 

 285 

 286 

 287 

 288 

 289 

 290 

 291 

 292 

 293 

 294 

 295 

 296 
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 297 

Discussion 298 

 299 

The most important finding of this study was that it is safe to use all inside 300 

meniscal repair devices for the repair of ‘ramp’ lesions. This technique has 301 

previously been found to be biomechanically efficacious [15]. The alternative 302 

method of repair suggested by others involves use of a suture shuttle passed 303 

through an accessory posteromedial portal [1,13]. Whilst there is no doubt that 304 

this method can work well many knee surgeons find it a challenging technique to 305 

complete satisfactorily. The authors hope that the reassurance that this study 306 

gives surgeons will lead to more ‘ramp’ lesion repair with all inside meniscal 307 

repair techniques – this is a core skill for all soft tissue knee surgeons unlike the 308 

use of a suture shuttle via a posteromedial portal. 309 

 310 

It has become increasingly apparent that the recognition and repair of ramp 311 

lesions is important at the time of ACL reconstruction [2,6,13,15,20]. It is 312 

imperative to specifically look for these lesions by introducing the arthroscope 313 

into the posteromedial recess as described above [13,15]. As awareness of these 314 

lesions increases there would be value in identifying them on preoperative MRI.  315 

 316 

However, it is the authors’ experience, and that of others [2, 7, 10] that MRI seems 317 

unreliable in detecting this lesion. The reason may be that an MRI scan is normally 318 

undertaken with the knee in an extended position, so the lesion is reduced.  319 

Therefore, arthroscopic visualization is the key. The repair of ramp lesions not 320 

only reduces tibiofemoral joint laxity, but it could be expected to reduce load on 321 

the ACL graft, thus protecting it during the healing period [16]. 322 

 323 

The posterior capsule of the knee relaxes and falls posteriorly as the knee moves 324 

from full extension into flexion. All-inside repair techniques rely on fixation of the 325 

meniscal lesion to the capsule with the anchors deployed in an extra capsular 326 

position (Figures 4 and 5). Concerns have been expressed about the possible effect 327 

of tethering the capsule in a non-anatomic position when using an all inside 328 

technique to repair ramp lesions [13]. However, the capsule is pulled up tight to 329 
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the posterior aspect of the tibia when the knee is in full extension. Moreover the 330 

capsule is firmly attached to the supero-posterior margin of the tibia. It is 331 

therefore important that the ramp lesion is repaired with the knee as close as 332 

practically possible to full extension to avoid any tethering effect. This also 333 

reduces the distance that the repair device has to travel to cross the meniscal 334 

lesion and the capsule, thereby minimizing the risk of unsuccessful deployment of 335 

the device within the joint. This may have been a reason why some authors 336 

observed that an all-inside technique was unsatisfactory if they used a more flexed 337 

position. During this study the downward movement of the capsule was observed 338 

as the knee flexed before ramp lesion repair and then again after an all inside 339 

repair. No difference in capsular movement was seen following lesion fixation. 340 

 341 

Each surgeon used both meniscal repair devices in their quota of knees, so the 342 

surgeon could be seen as another variable influencing the results. In clinical 343 

practice many surgeons will be using this technique and so potential surgeon 344 

variability was seen as representative of real life practice.  345 

 346 

In proper technical usage of the Fast-fix and other all-inside devices in vivo, once 347 

a repair is completed, careful examination must be made for any suture anchors 348 

deployed incorrectly within the joint cavity. These must be removed carefully and 349 

another suture anchor deployed as needed. Seven devices used were identified 350 

during surgery as having deployed unsuccessfully, leaving anchors within the 351 

joint. These were easily removed as would be done in a clinical situation. It is 352 

imperative to recognize this phenomenon at surgery because loose anchors are 353 

likely to cause intra-articular damage. This is an unsuccessful deployment rate of 354 

7 of 87 (8%). This rate compares favorably with that of Walgrave et al [19], who 355 

reported an unsuccessful deployment rate of 11.6% in a large series of patients 356 

undergoing meniscal repair and meniscal allograft transplantation but this relates 357 

to FasT-fix which predated Ultra Fastfix and Fastfix 360. 358 

 359 

After opening the joints, our failure rate with Ultra FastFix was 1 in 40 devices 360 

(2.5%), which is thought by the authors to be acceptable. In the device that failed 361 

the intra-articular anchor was tightly applied to the undersurface of the meniscus. 362 
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Whilst any intra-articular hardware can potentially cause iatrogenic chondral 363 

damage the authors think that in this position it is less likely as there is little 364 

movement here [18].  365 

 366 

Most of the published failures of surgical devices for meniscal repair relate to a 367 

failure of meniscal healing rather than a failure of deployment but the authors feel 368 

that this unsuccessful deployment rate is within acceptable limits.  369 

 370 

The surgeon authors felt that the failure rate in this study was higher than that 371 

experienced in their practices, probably as a result of the limitations of the 372 

cadaveric study. The specimens were older than patients who have ramp lesion 373 

repairs, so their tissues were probably degraded. It was difficult to apply valgus 374 

opening to the isolated joints, thus reducing access. Furthermore, despite efforts 375 

to load the knees prior to dissection, as detailed above, this clearly does not 376 

replicate normal loading of the meniscal repair in vivo. In normal circumstances 377 

in clinical practice we would limit flexion to 90 degrees for 6 weeks to protect our 378 

repairs. In this study the loading cycle post repair was therefore not intended to 379 

recreate in vivo loading but simply to stress the repairs and test their robustness 380 

in a uniform reproducible way. 381 

 382 

 383 

 384 

 385 

 386 

 387 

 388 

 389 

 390 

 391 

 392 

 393 

 394 

Conclusions 395 
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 396 

This study has demonstrated the safety of an all-inside technique in relation to 397 

intra-articular anchor retention and potential iatrogenic damage to the joint. The 398 

results show that this was a rare occurrence – particularly in the Ultra FastFix 399 

group.  400 

 401 

Whilst there was no statistical difference between the 2 groups the practice of the 402 

surgeon authors of this study is now to routinely repair ramp lesions at the time 403 

of ACL reconstruction, after rasping of the lesion, using the longer-reach Ultra 404 

FastFix sutures. 405 
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 491 

 492 

 493 

Figure 1: The medial view of a right-sided knee, left image with the knee in 494 
extension and right image with it flexed to 70˚. The posterior capsule can be seen 495 
to relax and fall away from the posterior tibia as the knee is flexed. This happens 496 
above the level of the joint line.  497 
 498 
 499 
 500 
 501 
 502 
 503 
 504 
 505 
 506 
 507 
 508 
 509 
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 510 
 511 

 512 

 513 
 514 
 515 
 516 
 517 
Figure 2 + Video 1: Arthroscopic still and video images of the posteromedial recess 518 
via the intercondylar notch showing the capsule lax and fallen away from the 519 
medial meniscus in flexion and taut against it in extension 520 

 521 

 522 

 523 

 524 

 525 

 526 

 527 

 528 

Video 1.mp4
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 529 

 530 

Figure 3: Left knee sectioned proximal to menisci. Repair is circled. Ruler for scale. 531 
An Ultra Fast-Fix device is placed overlying the posterior lateral meniscus 532 
showing the proximity of its penetrating tip to the neurovascular bundle 533 
illustrating why posterior horn lateral meniscus tears are not safely repaired with 534 
an all-inside device introduced via an anterolateral portal. Conversely the image 535 
shows that a device used to repair a posterior lesion of the medial meniscus, such 536 
as a ramp lesion, with an all-inside device introduced via the anteromedial portal 537 
through the meniscus has a good clearance of the neurovascular bundle. 538 
 539 
 540 
 541 
 542 
 543 
 544 
 545 
 546 
 547 
 548 
 549 
 550 
 551 
 552 
 553 
 554 
 555 
 556 
 557 
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 558 
 559 
Figure 4: Repair visualized from the inferior surface of the meniscus. No intra-560 
articular anchors were found in this specimen. 561 
 562 
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 593 

 594 

Figure 5: All 8 anchors identified in appropriate extra capsular location in extra-595 
articular soft tissue posterior to the posterior medial meniscus following repair. 596 
 597 
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 617 

Figure 6: FastFix 360 anchor in joint firmly attached to meniscus as its suture was 618 
intact. 619 
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 639 

Age Gender Unsuccessful 
deployment and 
removed during 

procedure 

Failed and In 
Joint at 

dissection 

61+/-15(39-84) 5M, 5F 4 5 
 640 

Table 1: Results from FastFix 360 knees 641 
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 658 

Age Gender Unsuccessful 
deployment and 
removed during 

procedure 

Failed and In Joint 
at dissection 

63+/-15(41-82) 5M, 5F 3 1 
 659 

Table 2: Results from Ultra FastFix knees 660 
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