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1. Introduction 
Total knee arthroplasty (TKA) is a widely accepted and 
effective surgical procedure for treating advanced 
osteoarthritis (1). The posterior-stabilized (PS) TKA design 
was developed to enhance femorotibial range of motion and to 
prevent posterior subluxation of the implant. In the absence of 
the posterior cruciate ligament, stability is maintained through 
a central polyethylene tibial post that articulates with a femoral 
cam mechanism (2). 

Two types of polyethylene inserts are commonly used in 
PS-TKA: fixed-bearing (FB) and mobile-bearing (MB) 
designs. The MB design has been reported to reduce contact 
stress on the articular surfaces and to delay polyethylene wear 
due to its mobility (3,4). Furthermore, MB inserts may better 
tolerate minor rotational mismatches between the femoral and 
tibial components (1,3,4). 

Despite favorable outcomes, complications associated with 
PS-TKA can negatively impact long-term implant survival. 
Retrieval analyses of components during revision surgeries 
have demonstrated polyethylene tibial post wear as a 
significant issue (5). Aseptic loosening secondary to PE wear 
is a well-known cause of TKA failure (6). Tibial post fractures 
occur more frequently in FB designs due to constrained 

motion. In contrast, MB designs are associated with a lower 
risk of post fracture, as the insert's rotational freedom reduces 
stress concentration on the post (7–10). 

In this study, we present a case of tibial post fracture of a 
polyethylene insert in a patient who underwent MB-PS TKA 
and subsequently developed knee instability—an uncommon 
but functionally significant complication. 

2. Case History 
A 72-year-old woman underwent primary TKA for right knee 
gonarthrosis approximately eight years ago. She received a 
MB-PS TKA with a polyethylene (PE) insert (Fig. 1). The 
patient lived in a rural area and remained physically active 
through agricultural work as a hobby. About one year after 
surgery, she developed mild knee pain and a subjective sense 
of instability, but declined further surgical intervention. As a 
result, she was managed conservatively with a soft knee brace 
and physical rehabilitation. 

In the eighth postoperative year, the patient returned to our 
clinic with complaints of increased pain, a clicking sensation, 
worsening instability, and difficulty walking, requiring the use 
of a walker. Her medical history included controlled 
hypertension managed with antihypertensive medication. She 
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was 153 cm tall, weighed 79 kg, and had a body mass index 
(BMI) of 33.7 kg/m². 

 

Fig. 1. Early and late postoperative radiographs of the patient. (A) Six-
month postoperative radiograph demonstrating initial implant 
positioning. (B) Eight-year postoperative radiograph showing varus 
malalignment and increased posterior tibial slope (arrows), suggesting 
abnormal load distribution contributing to tibial post failure. 

On examination, the patient reported instability and pain 
during ambulation, but no rest pain or tenderness. The right 
knee range of motion was limited to -10° extension and 90° 
flexion. There were no signs of infection such as erythema, 
warmth, or swelling. Ligamentous examination suggested 
intact medial and lateral collateral ligaments. However, 
anterior and posterior drawer tests were positive, indicating 
sagittal plane instability. Approximately 15° of varus 
deformity was noted. Laboratory findings were within normal 
limits: white blood cell count 6.05 x10⁹/L, erythrocyte 
sedimentation rate (ESR) 5 mm/hr, and C-reactive protein 
(CRP) 3.11 mg/L. 

Radiologic evaluation revealed narrowing of the medial 
joint space, increased radiolucency at the tibial component-
bone interface, signs of osteolysis around both the tibial and 
femoral components, and approximately 18° varus deformity. 
Lateral radiographs demonstrated anterior tibial subluxation. 
Retrospective analysis of early postoperative imaging revealed 
a tibial slope of 14.8°. 

Based on these findings, a revision of both femoral and 
tibial components was planned under the preoperative 
diagnosis of aseptic loosening. Revision surgery was 
performed under combined spinal-epidural anesthesia. The 
knee was approached via the previous medial parapatellar 
incision. No abscess or hematoma was identified, although 
mild metallic discoloration was noted in the synovial tissue. 
Upon flexion of the knee, the PE insert was removed, revealing 
no significant wear except for a fractured tibial post. The 
fragment was located in the femoral intercondylar notch, 
encapsulated by reactive soft tissue, and was extracted. 

Intraoperatively, medial migration and mobility of the tibial 
component into the bone were observed. No macroscopic signs 
of femoral component loosening were noted. Both components 
were removed in a stepwise manner. Macroscopic examination 
of the removed implants showed no visible damage to the 

metallic components (Fig. 2). Upon irrigation and inspection, 
the fractured tibial post of the PE insert exhibited severe 
corrosive wear on its anterolateral aspect. The posterior surface 
showed less abrasion in the region that articulates with the 
femoral cam mechanism (Fig. 3). 

 
Fig. 2. Retrieved implant following revision surgery. (A) 
Postoperative radiograph after revision total knee arthroplasty. (B) 
Photograph of the removed polyethylene insert, demonstrating 
structural damage of the tibial post. 

 

Fig. 3. Macroscopic view of the polyethylene (PE) insert. Visible 
wear and deformation on the anterolateral aspect of the tibial post are 
observed, consistent with repetitive cam-post impingement and 
localized stress concentration 

During revision, new femoral and tibial components were 
implanted using cement fixation with extended stems. A 
properly sized PE insert was placed, and satisfactory joint 
alignment and stability were confirmed. The patient was 
mobilized on the first postoperative day with a walker. At the 
three-week follow-up, sutures were removed, and the patient 
demonstrated a right knee range of motion of 0° extension to 
100° flexion, with no pain or instability. 

3. Discussion 
In this study, we report a case of PE insert tibial-post fracture 
in a patient who underwent MB-PS TKA. Retrospective 
analysis of early postoperative radiographs revealed a 
component malposition during the primary procedure. 
Excessive posterior tibial slope and significant varus alignment 
likely contributed to abnormal load distribution, leading to 
accelerated wear on the anterolateral aspect of the tibial post 
and eventual fracture. In addition, patient-related factors such 
as obesity may have further contributed to polyethylene wear. 
These findings highlight the critical importance of achieving 
optimal alignment during primary TKA. 

Excessive posterior tibial slope increases anterior tibial 
translation during knee extension, resulting in abnormal 
contact between the femoral cam and the tibial post. This 
repetitive cam-post impingement leads to localized stress 
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accumulation and progressive polyethylene wear. In addition, 
varus malalignment shifts load distribution toward the medial 
compartment, producing asymmetric and eccentric loading on 
the tibial post. These combined biomechanical factors likely 
contributed to the accelerated wear observed on the 
anterolateral aspect of the tibial post and ultimately led to its 
fracture in the present case. This finding is consistent with 
previous biomechanical studies demonstrating that 
malalignment significantly increases stress concentration at the 
cam-post interface (8, 13). 

3.1. Implant-related factors 
Implant-related factors play a crucial role in tibial post failure. 
Compared to FB designs, MB inserts allow rotational freedom, 
which may reduce contact stress and delay polyethylene wear 
(1,3,4). However, despite these theoretical advantages, MB-PS 
designs remain susceptible to failure under conditions of 
abnormal loading, particularly when alignment is 
compromised (7–10). The reduced constraint in MB designs 
does not fully eliminate stress concentration on the tibial post, 
especially in the presence of repetitive impingement. In 
posterior-stabilized designs, the tibial post is subjected to both 
compressive and tensile stresses during articulation with the 
femoral cam, which may lead to material fatigue and eventual 
fracture over time (11,12). 

3.2. Surgical factors 
Surgical alignment is one of the most critical determinants of 
implant longevity. Instability resulting from inadequate 
ligament balancing and component malposition during primary 
TKA can predispose to tibial post failure (15). Sagittal 
malalignment, particularly excessive posterior tibial slope, 
may increase the risk of anterior tibial translation and 
impingement. Similarly, coronal plane malalignment, such as 
varus deformity, leads to uneven load distribution and 
increased stress on the medial compartment. Diamond OJ et al. 
reported a coronal plane valgus of 5–7° and an average tibial 
slope of 5.4° in the sagittal plane (8). In contrast, the present 
case demonstrated a tibial slope of 14.7° and varus alignment 

of 18°, which likely contributed significantly to the observed 
failure. 

3.3. Patient-related factors 
Patient-related factors may further contribute to implant 
failure. High body mass index (BMI) increases mechanical 
loading across the joint, while an active lifestyle may 
accelerate polyethylene wear through repetitive stress cycles 
(6,16). Previous studies have reported an increased risk of 
tibial post fracture in overweight and physically active 
individuals (6). In the present case, the patient had a BMI of 
33.7 kg/m² and maintained an active lifestyle, which may have 
exacerbated the mechanical burden on the tibial post and 
contributed to progressive wear. 

After fracture of the polyethylene insert, knee instability 
often becomes more prominent than pain (16). In the present 
case, the patient initially experienced mild pain, followed by 
progressive instability over time. Although no clear traumatic 
event was identified, the possibility of unrecognized minor or 
repetitive microtrauma cannot be excluded. This may explain 
the delayed recognition of polyethylene failure. 

The time interval between primary TKA and tibial post 
fracture varies widely in the literature. Ueyama et al. reported 
an average duration of 40 months, while other studies have 
reported a mean duration of approximately 59.3 months (12–
14,17–24). In contrast, the present case demonstrated a longer 
interval of 94 months, indicating that tibial post fracture may 
also occur in the late postoperative period and should not be 
considered solely an early complication. 

As shown in Table 1, the number of reported cases of tibial 
post fracture in MB-PS TKA remains limited, and alignment 
parameters are frequently underreported in the literature. The 
pronounced varus alignment and excessive posterior tibial 
slope observed in our case highlight the potential synergistic 
effect of coronal and sagittal malalignment on tibial post 
failure. 

Table 1. Summary of reported tibial post fracture cases in mobile-bearing posterior-stabilized total knee arthroplasty (MB-PS TKA) 
Author (Year) BMI (kg/m²) Time to fracture Alignment Treatment 
Ueyama et al. [6] 36.7 40 months NR Revision TKA 
D'Angelo et al. [14] 39 NR Malalignment Revision TKA 
Lee et al. [18] 27.8 NR NR Insert exchange 
Present study 33.7 94 months Varus deformity+increased posterior tibial slope Revision TKA 

Abbreviations: BMI, body mass index; NR, not reported; TKA, total knee arthroplasty. 

Although polyethylene insert exchange is recommended in 
some cases, total revision surgery may be necessary depending 
on the extent of implant failure and associated instability 
(16,17). In our case, revision of both femoral and tibial 
components was performed to restore alignment and stability. 
Tibial post fractures have been reported across different 
implant designs (17,18), and further studies are warranted to 
better elucidate the underlying risk factors and optimize 
preventive strategies. 

This case highlights the critical importance of achieving 

proper component alignment and soft tissue balance during 
TKA. Increased tibial slope and varus malalignment were 
observed in the initial procedure, which likely contributed to 
excessive polyethylene wear and eventual tibial post fracture 
in the MB-PS design. The observed severe wear on the 
anterolateral surface of the tibial post supports this hypothesis. 

Despite the theoretical advantages of mobility in MB-PS 
polyethylene inserts, improper alignment can still result in high 
stress concentrations and material failure. Additionally, 
patient-related factors such as obesity and a physically active 
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lifestyle may exacerbate wear mechanisms. 

This case emphasizes that surgical precision in alignment, 
along with consideration of patient-specific risk factors, is 
essential to ensure implant longevity and to prevent 
complications such as tibial post fractures. In cases where such 
complications arise, revision surgery should aim to correct 
alignment and restore soft tissue balance. 

Early radiological evaluation should be considered in 
patients presenting with unexplained instability after TKA, as 
early detection of polyethylene wear may prevent catastrophic 
implant failure and the need for extensive revision surgery. 

Conflict of interest 
The authors declare that they have no conflict of interest. 

Informed patient consent 
The authors declare that written informed consent has been 
obtained from the patient concerned and consent to the 
publication of the information provided in this study. 

Funding 
We declare that there is no funder. 

Acknowledgments 
We would like to thank the translation support we received 
from the artificial intelligence model ChatGPT and Deep L 
while preparing this article. 

Authors’ contributions 
Concept: T.A., Y.E.Ş., S.G.,  Design: T.A., Y.E.Ş., Data 
Collection or Processing: T.A., Y.E.Ş., Analysis or 
Interpretation: T.A., Literature Search: T.A., Writing: T.A, 
Y.E.Ş. 

References 
1. Cakmak MF, Horoz L. Effects of mobile- and fixed-bearing tibial 

inserts on clinical result of knee arthroplasty: a retrospective study. 
J Istanbul Fac Med. 2024;87(1):81-86. 

2. Bachmann M, Bolliger L, Ilchmann T, Clauss M. Long-term 
survival and radiological results of the Duracon total knee 
arthroplasty. Int Orthop. 2014;38(4):747-752. 

3. Callaghan JJ, Squire MW, Goetz DD, Sullivan PM, Johnston RC. 
Cemented rotating-platform total knee replacement: a nine to 
twelve-year follow-up study. J Bone Joint Surg Am. 
2000;82(5):705-711. 

4. Tsushima T, Sasaki E, Sasaki S, et al. Mobile bearing shows larger 
rollback motion than fixed bearing in total knee arthroplasty using 
a medial stabilising technique with a navigation system. J Exp 
Orthop. 2024;11(3):e12053. doi:10.1002/jeo2.12053 

5. Puloski SK, McCalden RW, MacDonald SJ, Rorabeck CH, 
Bourne RB. Tibial post wear in posterior stabilized total knee 
arthroplasty: an unrecognized source of polyethylene debris. J 
Bone Joint Surg Am. 2001;83(3):390-397. 
doi:10.2106/00004623-200103000-00011 

6. Ueyama H, Fukunaga K, Takemura S, Koyanagi J, Yamamura M, 
Nakagawa S. Simultaneous post and cone fractures of a 
polyethylene insert in a mobile-bearing posterior-stabilized total 
knee arthroplasty. Arthroplast Today. 2024;26:101316. 
doi:10.1016/j.artd.2024.101316 

7. Kumar N, Yadav C, Raj R, Yadav S. Fracture of the polyethylene 

tibial post in a posterior stabilized knee prosthesis: a case report 
and review of literature. J Orthop. 2015;12:160.e3. 
doi:10.1016/j.jor.2015.01.002 

8. Diamond OJ, Howard L, Masri B. Five cases of tibial post fracture 
in posterior stabilized total knee arthroplasty using Prolong highly 
cross-linked polyethylene. Knee. 2018;25:657-662. 
doi:10.1016/j.knee.2018.05.005 

9. Sawaguchi N, Majima T, Ishigaki T, Mori N, Terashima T, 
Minami A. Mobile-bearing total knee arthroplasty improves 
patellar tracking and patellofemoral contact stress: in vivo 
measurements in the same patients. J Arthroplasty. 2010;25:920-
925. doi:10.1016/j.arth.2009.07.024 

10. Zingde SM, Leszko F, Sharma A, Mahfouz MR, Komistek RD, 
Dennis DA. In vivo determination of cam-post engagement in 
fixed and mobile-bearing TKA. Clin Orthop Relat Res. 
2014;472(1):254-262. doi:10.1007/s11999-013-3257-3 

11. Jeyalakshmi P, Ramkumar P. Failure mechanisms and influencing 
factors on orthopaedic knee implant failure: a comprehensive 
review. Proc Inst Mech Eng H. 2024. 
doi:10.1177/13506501241288733 

12. Kuwashima U, Hamai S, Okazaki K, et al. Contact stress analysis 
of the anterior tibial post in bi-cruciate stabilized and mobile-
bearing posterior stabilized total knee arthroplasty designs. J Mech 
Behav Biomed Mater. 2016;60:460-467. 
doi:10.1016/j.jmbbm.2016.03.003 

13. Huang CH, Lu YC, Hsu LI, Liau JJ, Chang TK, Huang CH. Effect 
of material selection on tibial post stresses in posterior-stabilized 
knee prosthesis. Bone Joint Res. 2020;9(11):768-777. 
doi:10.1302/2046-3758.911.BJR-2020-0019.R2 

14. D'Angelo F, Marcolli D, Bulgheroni P, Murena L, Congiu T, 
Cherubino P. Two-stage fracture of a polyethylene post in a 9-
year-old posterior-stabilized knee prosthesis: a case report. J Med 
Case Rep. 2010;4:65. doi:10.1186/1752-1947-4-65 

15. Bal BS, Greenberg D, Li S, Mauerhan D, Schultz L, Cherry K. 
Tibial post failures in a condylar posterior cruciate-substituting 
total knee arthroplasty. J Arthroplasty. 2008;23(5):650-655. 
doi:10.1016/j.arth.2007.08.002 

16. Lachiewicz PF. How to treat a tibial post fracture in total knee 
arthroplasty? A systematic review. Clin Orthop Relat Res. 
2011;469:1709-1715. doi:10.1007/s11999-010-1609-9 

17. Mauerhan DR. Fracture of the polyethylene tibial post in a 
posterior cruciate-substituting total knee arthroplasty mimicking 
patellar clunk syndrome: a report of 5 cases. J Arthroplasty. 
2003;18(7):942-945. doi:10.1016/s0883-5403(03)00333-4 

18. Lee CS, Chen WM, Kou HC, Lo WH, Chen CL. Early 
nontraumatic fracture of the polyethylene tibial post in a NexGen 
LPS-Flex posterior stabilized knee prosthesis. J Arthroplasty. 
2009;24(8):1292.e5-1292.e9. doi:10.1016/j.arth.2009.02.013 

19. Mestha P, Shenava Y, D'Arcy JC. Fracture of the polyethylene 
tibial post in posterior stabilized (Insall Burstein II) total knee 
arthroplasty. J Arthroplasty. 2000;15(6):814-815. 
doi:10.1054/arth.2000.6615 

20. Mariconda M, Lotti G, Milano C. Fracture of posterior-stabilized 
tibial insert in a Genesis knee prosthesis. J Arthroplasty. 
2000;15(4):529-530. doi:10.1054/arth.2000.4810 

21. Clarke HD, Math KR, Scuderi GR. Polyethylene post failure in 
posterior stabilized total knee arthroplasty. J Arthroplasty. 
2004;19(5):652-657. doi:10.1016/j.arth.2004.02.026 

22. Chiu YS, Chen WM, Huang CK, Chiang CC, Chen TH. Fracture 
of the polyethylene tibial post in a NexGen posterior-stabilized 
knee prosthesis. J Arthroplasty. 2004;19(8):1045-1049. 



Alic et al. / J Exp Clin Med  

 256 

doi:10.1016/j.arth.2004.04.013 

23. Hendel D, Garti A, Weisbort M. Fracture of the central 
polyethylene tibial spine in posterior stabilized total knee 
arthroplasty. J Arthroplasty. 2003;18(5):672-674. 
doi:10.1016/s0883-5403(03)00192-x 

24. Lim HC, Bae JH, Hwang JH, Kim SJ, Yoon JY. Fracture of a 
polyethylene tibial post in a Scorpio posterior-stabilized knee 
prosthesis. Clin Orthop Surg. 2009;1(2):118-121. 
doi:10.4055/cios.2009.1.2.118.  

 


