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Extensor mechanism disruption after total knee arthroplasty is a relatively rare but potentially devas-
tating complication. One technique to address this problem involves reconstruction with synthetic mesh.
Although there are reports of successful clinical outcomes using this technique, we are not aware of any
histological analyses of removed mesh grafts. This case report of a failed mesh reconstruction includes a
retrieval analysis demonstrating robust host soft-tissue incorporation into the mesh graft and supports

the rationale for continued use of this off-label technique. This case report also highlights the need for
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outcome.

careful operative technique when performing these procedures to increase the chance of a successful

© 2018 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Extensor mechanism rupture after total knee arthroplasty (TKA)
is a relatively rare but potentially devastating complication. A
variety of operative strategies have been developed to address
disruption at the level of the quadriceps tendon, patella, and
patellar tendon, including primary repair as well as augmentation
or reconstruction with autograft, allograft, and synthetic mesh
[1-5]. Quadriceps tendon tears present a particular challenge, with
operative management leading to worse outcomes when compared
to patients without TKA, likely due to altered blood supply to the
tendon from the prior arthrotomy [6]. Given their lower prevalence
than more distal extensor mechanism ruptures, the epidemiology,
management, and outcomes of quadriceps tendon tears after TKA
are less often reported in the literature [3]. Strategies for quadriceps
tendon repair after TKA include primary repair with suture anchors
or transosseous tunnels (usually for acute tears in the immediate
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postoperative period); augmentation of the repair with hamstring
autograft, allograft, or synthetic mesh; and allograft reconstruction
of the entire extensor mechanism, which may be performed with or
without revision of TKA components [3,6-9].

We present a case report of a failed quadriceps tendon mesh
reconstruction after TKA and include a retrieval analysis of the
extracted mesh. Although the effect of polypropylene mesh on
surrounding abdominal tissue in the case of hernia repair has long
been studied [10-12], we were unable to identify any studies spe-
cifically examining explanted mesh used for extensor mechanism
reconstruction after TKA. Given that this is a relatively new tech-
nique which uses mesh in an off-label fashion, we believe that a
retrieval analysis can add important information to either support
or refute the use of mesh in this novel manner. We also believe that
this case emphasizes the importance of correct technique when
performing this procedure.

The patient’s permission was obtained to prepare this case
report for publication.

Case history

A 77-year-old woman with a history of congestive heart failure,
hypertension, chronic bronchitis, fibromyalgia, and osteoporosis
was referred to our clinic in 2017 for evaluation of right knee pain
after undergoing a TKA in 2014 at an outside institution. In 2015,
she reportedly suffered from an atraumatic quadriceps tendon tear
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that was treated by a different surgeon at the same outside insti-
tution approximately 8 weeks later, with repair augmented with
polypropylene mesh. According to the operative report, the patient
had an “obvious disruption of the quadriceps tendon”. The native
quadriceps tendon was approximated to the native superior pole of
the patella, after which polypropylene mesh was sutured to the
medial border of the patella and then attached superiorly to the
quadriceps tendon with interrupted number 2 braided nonab-
sorbable sutures. In addition, a vastus medialis obliquus advance-
ment was performed using a similar suture technique to advance
the muscle over the mesh graft.

After this procedure, she reported progressive pain on the
anterior aspect of the knee which worsened with attempts to rise
from a seated position. At the time of her initial consultation with

us, she was ambulating with difficulty with the use of a walker. She
denied any fevers, chills, or erythema, swelling, or drainage around
her right knee.

Physical examination revealed morbid obesity with a body mass
index of 41. She had a well-healed anterior midline incision about
the right knee without erythema, drainage, or swelling. Her patella
was laterally dislocated. Active right knee range of motion was from
30° to 120° of flexion, and passive range of motion was from 5° to
120° of flexion. When brought passively into full extension with the
patella manually reduced, the patient was able to briefly maintain
this position until gravity pulled her knee into flexion, and the
patella dislocated laterally.

Radiographic imaging revealed a well-fixed posterior-stabilized
TKA with femoral and tibial components in reasonable alignment

UPRIGHT

Figure 1. Preoperative anteroposterior (AP) (a), and lateral (b) radiographs demonstrate a well-fixed posterior-stabilized TKA. Sunrise radiograph (c) shows a laterally dislocated
patella. A density corresponding to the previously implanted mesh is visible in the trochlear groove of the femoral component.
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and a laterally dislocated patella (Fig. 1a-b). A density corre-
sponding to the mesh was visible in the trochlear groove of the
femoral component on sunrise view (Fig. 1c). Erythrocyte sedi-
mentation rate and c-reactive protein were normal. A computed
tomography scan did not reveal any notable component malrota-
tion. The patient elected to proceed with revision surgery. After
exposure, the mesh graft was noted to be sutured to the medial
aspect of the patella, presumably over the closure of the medial
parapatellar arthrotomy. The graft had been completely incorpo-
rated into the surrounding soft tissue (Fig. 2). When the knee was
flexed, the graft caused the patella to dislocate laterally due to mass
effect, with the graft displacing the patella out of the trochlear
groove. We skeletonized the graft, excised it, and sent it to pa-
thology for evaluation (Fig. 3). We then identified the vastus
medialis and vastus lateralis. The lateral aspect of the quadriceps
tendon appeared intact, as did the patellar tendon, and no frank
extensor mechanism disruption was identified. It was felt that no
additional augmentation of host tissues was required, and the
vastus medialis obliquus was advanced over the patella and lateral
quadriceps tendon in a pants-over-vest fashion. This gave us
excellent patellar tracking through a full range of motion.
Histological analysis of the graft revealed the presence of
fibrosis (Fig. 4a) and polarizable foreign body material (presumably
graft) with associated giant cell reaction (Fig. 4b). There was no
evidence of acute or chronic inflammation. The patient’s immediate
postoperative hospital course was uneventful. The knee was
immobilized for 4 weeks, followed by progressive resumption of
motion and ambulation. At her 3-month postoperative visit, she
was ambulating well with a cane and had minimal pain and a

Figure 2. Intraoperative photo of the failed mesh augmentation.

Figure 3. The skeletonized and excised synthetic mesh graft.

well-healed surgical scar. Active range of motion was noted from
0° to 85° of flexion without extensor lag. Radiographic imaging
from this visit revealed a located patella (Fig. 5).

Figure 4. Histologic specimens of the excised mesh show (a) pink fibrous tissue with
infiltrating vessels (black arrows) and (b) foreign body giant cell reaction (black
arrows) around graft material (white arrows).
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Discussion

To our knowledge, this is the first retrieval analysis of a failed
polypropylene mesh graft used for extensor mechanism recon-
struction after TKA. Gross analysis of the graft demonstrated
excellent incorporation into host soft tissues. Histologic analysis
revealed surrounding fibrosis with foreign body giant cell reaction
and without significant acute or chronic inflammation, consistent
with other studies examining explanted polypropylene mesh from
abdominal walls in animal studies [11,13]. The abundant and robust
fibrous tissue infiltration with soft-tissue incorporation confirms
the theoretical basis for this technique and supports the continued
off-label use of this procedure.

This case also illustrates the importance of surgical technique.
Successful mesh augmentation of quadriceps tendon repair after
TKA has been described in various reports in the literature with
slightly varying methodology (Table 1). Dobbs et al. [6] described
resecting any degenerated or frayed tendon, mobilizing the
remaining tendon and attaching it to the patella via drill holes, and
reinforcing this with tubularized polypropylene mesh incorporated
into the repair through a tunnel over the patellar tendon. Ndozo
and Rachala [8] described quadriceps repair, followed by cemen-
tation and screw fixation of tubularized polypropylene mesh to a
burr hole lateral to the tibial tubercle, passing the mesh up the
lateral aspect of the patellar tendon, and then weaving it through
the quadriceps tendon repair site for reinforcement. Ormaza et al.
described reinforcement of the quadriceps tendon repair with a
polyethylene terephthalate mesh tube, which is then passed from
proximal to distal through the patellar tendon sheath and distally
secured with sutures [14].

There are few published results of mesh augmentation of
quadriceps tears in the setting of TKA. Dobbs et al. [6] reported 4 of
10 repairs functioning well at a mean follow-up of 34 months with
6 of 10 reruptures and/or infections. Ndozo and Rachala [8]
reported 4 of 7 repairs doing well at a mean follow-up of 34
months with 2 reruptures that were subsequently infected and 1
extensor lag of 40° that did not require further operative inter-
vention. Ormaza et al. [14] reported 3 repairs with satisfactory
range of motion and function outcome at a mean follow-up of 19
months. Cumulatively, these studies report a 55% success rate (11/
20) using mesh augmentation of quadriceps repair after TKA. Of
note, a systematic review by Shau et al. [15] comparing synthetic

Figure 5. Postoperative sunrise radiograph.

Table 1
Described techniques for mesh augmentation of quadriceps tendon repair after total
knee arthroplasty.

Technique Results

Dobbs Attach remaining quad tendon to 4/10 are doing well and 6/10
etal, patella via drill holes and reinforce had reruptures/infections
2005°  with tubularized mesh tunneled  (mean 34 months)

over patellar tendon

Ndozo and Screw fixation of tubularized mesh 4/7 are doing well and 2/7 had

Rachala, into burr hole lateral to tibial reruptures (mean 34 months)

2016°  tubercle, which is passed up in
lateral aspect of patellar tendon to
reinforce quadriceps repair
Ormaza Mesh tube reinforcing repair 3/3 are doing well (mean 19

etal, performed and then passed from months)
2017'%  proximal to distal through patellar

tendon sheath, which is secure

distally with sutures

mesh and allograft extensor mechanism reconstruction (not
exclusively quadriceps tendon rupture) found both groups to have a
failure rate of approximately 25%.

The initial mesh-augmented quadriceps tendon repair
performed in the aforementioned case did not use any of these
published techniques, with the mesh graft having been attached
medial to the patella over the parapatellar arthrotomy closure. We
propose that this led to the graft displacing the patella and
resulting in patellar dislocation and need for further revision
surgery. It is also possible that a prior medial retinacular disrup-
tion was not addressed during the initial procedure, and the un-
balanced pull of the vastus lateralis pulled the patella laterally.
When performing mesh-augmented extensor mechanism repairs,
it is important to advance the vastus medialis to cover the mesh
with host tissue both proximally and distally. The advancement of
the vastus medialis over the mesh in a so-called “pants-over-vest”
fashion was described by Browne and Hanssen [5]. We also
recommend securing the mesh distally into an intramedullary
trough in the tibia using cement, which has been previously
described for mesh extensor mechanism reconstruction [4,5,8].
This method has been shown to result in robust fixation of the
graft, and failure at this interface has not been reported. In our
opinion, suturing the graft into the soft tissues or securing it to the
tibia in an extramedullary position may increase the chance of
failure.

Although chronic quadriceps tendon tears in the setting of TKA
are difficult to manage as discussed previously, we continue to use
mesh extensor mechanism reconstruction for complete tears. As
seen in this case, surgical technique is important, and failure of the
reconstruction may be due to technical aspects and not the mesh
itself.

Summary

Rupture of the quadriceps tendon after TKA presents a unique
challenge to the orthopedic surgeon. Mesh reconstruction has
been used recently with increasing frequency to address this
problem. This retrieval analysis revealed robust host soft-tissue
incorporation into the mesh graft and supports continued use
of this off-label technique. This case report also highlights the
need for careful operative technique when performing these
procedures to increase the chance of a successful outcome. As an
increasing number of TKAs are performed in the coming years,
orthopedic surgeons should be prepared to address extensor
mechanism ruptures using all available methods, including mesh
augmentation.
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