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Introduction and importance: Very few reports addressed polyethylene tibial post and cone fractures requiring
revision surgery. Up to our knowledge, this particular pattern of wear, involving 2 fracture areas simultaneously,
has not been previously described.

Case presentation: A 70 year-old female developed a fracture involving both the tibial insert post and cone after a

minor trauma after undergoing posterior-stabilized total knee replacement 4 years prior.

Clinical discussion: This unique pattern of wear may occur even after minor trauma.

Conclusion: We recommend having a low threshold to investigate minor trauma in this patient population, even
years after undergoing primary knee arthroplasty.

1. Introduction

Excellent long-term results have been shown using posterior-
stabilized (PS) total knee arthroplasty (TKA) prosthesis [1]. The key
feature of PS-TKA prostheses is the femoral cam and tibial post mech-
anism that limits posterior displacement and produces femoral rollback
[2,3]. However, 6-12 % of primary TKAs fail within 10 years and
require revision surgery [4]. Very few reports addressed polyethylene
insert cone fractures requiring revision. Our current case highlights a
rare complication of a tibial post and polyethylene cone fracture after a
minor trauma several years after undergoing PS-TKA. It is unique in a
way that the patient developed a fracture in the tibial post as well as the
cone. Up to our knowledge, this particular pattern of wear, involving 2
fracture areas simultaneously, has not been previously described.

This case report is in line with the SCARE 2020 criteria [5].

2. Case report

An obese (BMI 32) 70 year-old female has been following in our
orthopedic clinic in King Saud University Medical City since 2015 for
left knee osteoarthritis (Image 1). A trial of conservative management
failed therefore, she underwent TKA in February 2015 through a medial
parapatellar approach and using the Persona PS-TKA system (Zimmer

biomet, USA). The sizes used were femur size 5, tibia size D, and the
insert thickness was 12 mm which was sterilized using ethylene oxide
(Image 2). Post-operatively, she was mobilizing and compliant with
physical therapy.

In March 2021, she presented to the clinic complaining of left knee
pain and inability to bear weight following a fall on a flexed knee. Her
drug, family, and psychosocial history were unremarkable. Examination
and imaging AP and lateral standing both knees X-rays were unre-
markable, therefore, she was given analgesia and follow-up. She pre-
sented 3 months later complaining of pain and instability with weight
bearing. Her examination showed varus laxity and recurvatum. Standing
AP, lateral and full length lower limbs standing radiographs showed a
varus deformity and no loosening (Image 3). She was placed in a knee
brace and booked for revision TKA. The patient and relatives were in
agreement with our treatment plan.

She underwent left revision TKA in July 2021, which was done by the
senior author. Intraoperatively, she was found to have a broken poly-
ethylene tibial post and cone (Image 4), as well as a stretched but intact
lateral cruciate ligament. The polyethylene liner was initially
exchanged, but since instability with varus laxity persisted on exami-
nation, both femur and tibia components were revised using the Persona
revision system (Zimmer biomet, USA). The sizes used were tibia size D,
10 mm stem, 10 mm augment used both medial and lateral, femur size
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Image 1. Bilateral knees standing AP and lateral radiographs during first visit in clinic.
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Image 3. Bilateral knees standing AP and lateral and full-length standing radiographs 16 months post left total knee arthroplasty.

5+, 13 mm stem with 9 offset, posterior augment medial condyle 5 mm,
and a 14 mm Insert. Examination afterwards revealed a stable knee.
Postoperatively, she was placed in a hinged brace and physical
therapy for mobilization weight bearing as tolerated with the brace and
range of motion (ROM) was initiated. She was seen 2 weeks post-
operatively for wound inspection and was kept on a hinged brace until

her next visit. During her latest follow up at 1 month post-operatively
(August 2021), she was doing well and compliant with the physical
therapy protocol. The hinged knee brace was removed and her exami-
nation showed a stable knee and ROM from O to 90 degrees. Her ra-
diographs showed good alignment (Image 5). We initiated weight
bearing as tolerated and ROM without the brace. She is still being seen in
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Image 4. Intraoperative photograph showing broken tibial post.

our clinic for ROM and stability assessment of her knee, and is pleased
with the results of her treatment so far.

3. Discussion

TKA has provided excellent results in more than 92 to 97 % of pa-
tients, which has been reported at 10 to 15 years follow-up [6]. Between
6 and 12 % of primary TKAs fail within 10 years requiring revision
surgery [4]. Instability is a common cause of revision TKA with symp-
tomatic instability occurring in less than 1-2 % of patients after primary
TKA [4]. Not only has instability been identified as a significant cause of
revision TKA but also is a leading cause for early revision [7]. Potential
causes of instability include trauma, ligamentous compromise, obesity,
inadequate balance of flexion and extension spaces at the time of sur-
gery, joint line malpositioning, connective tissue disorders, insufficient
extensor mechanism, or significant hip, foot, or ankle deformities
[4,7,8].

As a mechanical restraint against posterior tibial subluxation, the
polyethylene tibial post is susceptible to damage related to
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impingement, wear, and breakage [2,3].

Mihalko and associates described the mechanics of PS-TKA and the
interaction between the components [9]. The cam and post geometry in
the transverse plane changes how the femur and tibia interact. In a
rectangular post cross-section, femoral rotation on the tibia will be
constrained, causing edge loading of the post on the condylar edges of
the femoral component. In contrast, in a rounded post, less condylar
constraint occurs with rotation, leading to less burnishing and edge
wear. The position of the post in the baseplate was also discussed. If the
cam position was more anterior, the post would interact with the cam at
an earlier point in the flexion arc; once engaged, the contact of the cam
would be maintained in the midportion of the post. The opposite is true
if the cam was moved more posteriorly or at the top of the femoral
condyles [9].

Similar to our case, Kumar et al. reported a single case of PS-TKA
failure after 10 years resulting from a minor trauma [3]. They
concluded that the possible mechanism behind their patient's tibial post
wear and base fracture was anterior impingement between the femoral
cam and tibial post [3]. Mestha et al. reported a case of polyethylene
tibial post fracture 3 years after primary TKA after trauma who pre-
sented with instability [10]. Rapuri et al. reported five cases of tibial
polyethylene insert failure in constrained TKA [11]. It was found that
breakage of the tibial post was a unique complication. In earlier designs,
loosening of locking screws used to secure the stem extensions to the
femoral component has been postulated to occur because of micro-
motion occurring between the 2 components [11]. Mauerhan reported 5
cases with polyethylene tibial post fractures in PS-TKA that mimicked
patellar clunk syndrome [12], where they all showed wear on the
polyethylene post alongside the fracture, which occurred just above the
base, and all had history of high flexion activities (ie, kneeling or
squatting) [12].

.Mariconda and associates described the first case of fracture of the
eminence of the tibial polyethylene insert in a posterior-stabilized

Image 5. Bilateral knees standing AP and lateral and full-length standing radiographs 1 month post left knee revision arthroplasty.
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Genesis TKA (Smith & Nephew Orthopaedics, Memphis, TN). Their
patient presented with pain, limping, and clicking of the left knee 3 years
after her initial surgery. These symptoms arose acutely while the patient
had her knees hyperflexed. She underwent revision of tibial and femoral
components [13]. A similar case by Clarke and associates presented a
case of tibial post PS prosthesis fracture after TKA, where their patient
presented with pain and swelling. They recommended that revision of
the polyethylene insert should be considered in those patients in whom
the components are well fixed and in good sagittal and rotational
alignment. If the components are loose or malpositioned, complete
revision is preferred [14]. This was supported by Lim and associates,
who mentioned that if the components were loose or malpositioned,
complete revision is recommended. Moreover, other reports have
cautioned that isolated exchange of the polyethylene insert is associated
with a high probability of subsequent revision of all components of the
total knee [15,16].

Our current study is consistent with Wilson and associates, where
they found that the average age at revision TKA was mid-to-late sixties
and that revision rates were higher in patients who were less than 70
years of age when the primary knee surgery was performed. However,
our case contradicts Wilson et al. in regards to patient BMI. They re-
ported that BMI was not a relevant patient characteristic with regards to
revision [7].

Contrary to the available literature, our case describes a rare
complication of a tibial post and polyethylene cone fracture after a
minor trauma several years after undergoing PS-TKA. It shows an obese
female with a history of minor trauma 3 years after her primary TKA. In
our case, two implant fractures were encountered, which up to our
knowledge, has yet to be reported in the literature. Furthermore, this is
the first case that has been described with fractures occurring using the
Zimmer Persona PS-TKA system. In addition, most of the published re-
ports showed good outcomes by only changing the polyethylene insert.
However, in our case, the initial hardware was well-positioned but our
patient remained to have laxity when we changed the insert, which
required an exchange of the entire hardware into a constrained implant
(Zimmer Biomet, USA). We believe that this remaining laxity is due to
the long duration of having the fractured implant in place (4 months),
which may have led to stretching of the lateral collateral ligament.

Our current study has several limitations. First, it is a case report,
which is not the strongest form of evidence. Second, this patient needs
further follow-ups to follow her progress after her revision TKA to fully
assess her outcome.

4. Conclusion

We conclude that this unique pattern of wear, involving the tibial
post and cone after a minor trauma, may occur. We recommend
continuous follow-ups for post-TKA patients. Clinicians should have a
low threshold to investigate minor trauma in this patient population,
even years after undergoing primary TKA.
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