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Abstract

Cementless components in TKA have been used for almost 3 decades, despite mixed success rates. 
However, biologic fixation remains attractive, especially for younger patients, because of the potential of 
unlimited durability. This paper is the first to report results on a modular tibial base plate using trabecu-
lar metal as a fixation surface. Twenty-four primary TKAs were evaluated clinical and radiographically 
at mean 1.9 year followup. Excellent clinical results were obtained. There was no significant subsidence 
or change in orientation of any component. One component was probably loose radiographically but 
was insufficiently symptomatic to warrant revision. Five components showed nonprogressive radiolucent 
lines. One reoperation was performed for stiffness, at which time the components were well fixed. Thus, 
it would appear that excellent bony fixation can be achieved with a modular cementless tibial component 
with excellent short-term clinical results.
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Introduction

Cementless components in total knee arthroplasty 
(TKA) have been used for three decades, with mixed re-
sults, especially for fixation. As such, cemented compo-
nents have continued to be endorsed as the gold standard  
[1-5]. However, cementless fixation remains attractive, es-
pecially for younger and more active patients, in whom ce-
mented fixation may be less durable, with a greater risk of 
polyethylene wear/osteolysis from third body wear [1,6,7]. 
Therefore, an optimum implant would be cementless and 
reliably achieve durable bony fixation.

Previous cementless devices suffered from poor design 
characteristics such as improper pore size, debonding of 
the porous coating, and excessively thin polyethylene in-
serts [8]. Newer technologies such as hydroxyapatite coat-
ing have to achieve better osseointegration at early fol-

low-up with limited subsidence [9]. Similarly, nonmodular 
trabecular metal (TM) tibial components have demonstrat-
ed excellent fixation and mid-term durability [10,11].

This study evaluates the early radiographic fixation sta-
tus and changes and clinical outcomes of a modular tibial 
component with a TM coating intended for cementless fix-
ation. To the best of our knowledge, this is the first report 
on this implant.

O R I G I N A L  A R T I C L E
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O R I G I N A L  A R T I C L E

Patients/Methods

A total of 24 primary TKAs (16 right sided) indicat-
ed for painful OA unresponsive to conservative medical 
therapy were performed in 21 patients by the senior author 
(RKS) from 2007 to 2009. The cohort consisted of 5 fe-
males and 16 males. The mean age at the time of surgery 
was 64.78 (range 46.94-74.95; SD 7.00). The mean age of 
males was 66.39 (range 55.54-74.95; SD 5.69). The aver-
age age of females was 59.94 (46.94-68.84; 8.71). Three 
patients had bilateral TKAs, with 2 patients having simul-
taneous bilateral TKAs. In no case was a TM tray aban-
doned for a cemented component. These data are summa-
rized in Table 1.

All of the surgeries were performed using a mini-
midvastus approach and used an uncemented Zimmer® 
NexGen® Trabecular Metal™ Tibial Tray (Figure 1), a 
cemented posteriorly stabilized Zimmer® NexGen® LPS-
flex femur and cemented all-polyethylene patellar compo-
nents. Post-operatively patients were allowed immediate 
weight bearing as tolerated status with the use of crutches 
or a walker. Continuous passive motion was not used with 
any of the patients. Thomboprophylaxis was achieved with 
use of aspirin and calf pumps.

Fixation status was assessed by retrospectively evalu-
ating serial standard Anterior-Posterior and Lateral radio-
graphs, which were obtained immediately post-operatively 
and at an average of 1.78 years post-operatively. The pres-
ence or absence of lucencies was recorded at 13 coronal 
zones and 4 lateral zones as illustrated in Figure 2. Ad-

ditionally, immediate postop and latest follow-up X-rays 
were evaluated for changes in femoral-tibial angle (FTA), 
coronal femoral component angle (cFCA), coronal tibial 
component angle (cTCA) and the posterior tibial slope. 
All Radiographs assessed were digital, with built-in mea-
surement tools and image enhancement features. Finally, a 
chart review was performed to obtain information on post-
op ROM, recovery status, and complications.

Results

Table 2 summarizes the alignment measurement data. 
The average FTA change from immediate postop to the lat-
est films was 0.33 degrees valgus from 4.25 valgus (range: 
10 valgus - 4 varus) to 3.92 valgus (range: 9 valgus - 10 
varus) with t(23)=0.725, p=0.476 showing no significant 
statistical difference. The average cFCA change from im-
mediate postop to the latest films was 0.59 degrees varus 
with t(23)=0.394, p=0.697, showing no significant statis-
tical difference. The average cTCA change from immedi-
ate postop to the latest films was 1.21 degrees valgus with 
t(23)=0.011, p=0.991 showing no significant statistical dif-
ference. The average cFCA change from immediate post-
op to the latest films was an increase by 0.72 degrees with 
t(23)= 0.449, p=0.658, showing no significant statistical 
difference. 

Figure 3 demonstrates the radiographic appearance of 
a fully osseointegrated, well functioning component. Im-
mediate post op films showed one knee with one non-pro-

Table 1: Demographics 

Number of Patients 21

Males/Females 16/5

Average Age for cohort in years (range; SD) 64.78 (46.94-74.95; 7.00)

Average Age Males in years (range; SD) 66.39 (55.54-74.95; 5.69)

Average Age Females in years (range; SD) 59.94 (46.94-68.84; 8.71)

Average Follow-up in in years (range; SD) 1.78 (.08-4.14;1.25)

Figure 1: Zimmer® NexGen® Trabecular Metal™ Modular Tibial Tray. The implant 
has the standard locking mechanism, and has 3 pegs coated in trabecular metal for 
bone ingrowth.

Figure 2: Tibial Zones

Table 2:  X-ray measurements

 Average 
1st Postop 

Measurement 
(range)

Average 
Most Recent 

Measurement 
(range)

Mean 
Difference 
(degrees)

Standard 
Deviation

T- 
test

P- 
value

FTA 4.25 valgus 
(10 valgus -4 

varus )

3.92 valgus ( 
9 valgus - 10 

varus)

0.3 4.58 0.725 0.476

cFCA 2.97 3.56 0.59 3.34 0.394 0.697

cTCA 1.24 0.029 1.21 2.14 0.011 0.991

PTS 4.31 5.03 0.72 4.58 0.449 0.658
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gressive radiolucent line (RLLs) in coronal zone 1 and 
in one other patient on the lateral view there was another 
non-progressive radiolucent line in the anterior tray region 
that both subsequently cleared on the most recent follow-
up films. On follow-up A/P films there were 5 components 
with non-progressive RLLs on AP views: 3 RLLs in zone 
1, 2 RLLs in zone 3, 1 RLL in zone 5, 1 RLL in zone 9 and 
3 RLLs in 13. On follow-up lateral films there were 6 com-
ponents with non-progressive RLLs with 6 seen in the an-
terior tray and 2 in the posterior tray (Table 3). All RLLs 
were 1 mm or less in thickness. 

On clinical follow-up, one reoperation was done at 7 
months post op and was needed due to poor ROM with 
pain and swelling, stiffness, and startup pain. In this partic-
ular case only the polyethylene insert was replaced, as the 
tibial implant was found to be well fixed intra-operatively. 
Another patient required fluid aspiration, was experiencing 
increased quad weakness and had a probable radiographi-
cally loose component (Figure 4), but opted not to revise at 
18 months post op as pain was tolerable. A third patient at 
17 months post op was experiencing knee pain and overac-
tivity-induced pes bursitis and was given a cortisone shot, 
with symptom relief. Otherwise, generally patients recov-
ered well, with no other notable symptomatic RLLs and 
with minimal residual pain symptoms. Average ROM post 
op was 0.6*(range 0-10) to 118.7* (range 80-140). Two 

out of 24 patients had a flexion contracture of 5* and 10*, 
with the rest having full extension. Sixteen out of 24 pa-
tients had flexion to 120* or greater postop (data summa-
rized in Table 4).

 

Discussion

This is the first report on a modular trabecular tibial 
component intended for cementless fixation during TKA. 
In general, this design reliably achieved early bony fixa-
tion. No components were revised and 1/24 was probably 
radiographically loose or fibrous stable. Compared to other 
cementless designs, this low failure rate compares favor-
ably. For example, Moran et al found a 19% failure rate 
due to aseptic failure of the tibial component in a series of 
108 primary total knee arthroplasties in 96 patients after an 
average follow-up of 64 months using an uncemented, po-
rous-coated system (PCA designed by Howmedica, Ruth-
erford, NJ) 4. Additionally, Goldberg et al observed a 13% 
failure rate in 124 TKAs on 99 patients after an average fol-
low-up of 11 years in the surviving knees (Miller- Galante 
I, designed by Zimmer, Warsaw, IN), although only 1 revi-
sion was cited as being due to tibial component loosening. 
Additionally, Berger et al observed a 19% failure rate (7% 
due to tibial loosening) in a series of 108 TKAs (Miller- 
Galante I, designed by Zimmer, Warsaw, IN), performed 
on 82 patients after follow-up greater than 7 years, and av-
erage 11 year follow-up of surviving knees2. In addition, 
this modular version compares favorably to its nonmodu-
lar counterpart. Patients did not have prolonged pain post-
operatively, and at latest follow-up, behaved like typical 
TKA patients.

Given the short follow-up, no comments can be made 
regarding durability of fixation. Longer term study will be 
needed. In addition, the femoral component was a high flex 

Figure 3: Example of well-fixed component without lucencies

* all unlisted zones had no RLLs present
** all RLLs were non-progressive

Table 3: Fixation Status

# of RLLs**

Coronal Zone* Immediate post-op Most recent

1 1
3 

(3 new, 1 resolved)

3 0 1

5 0 1

9 0 1

13 0 3

# of RLLs**

Lateral Zone* Immediate post-op Most recent

Anterior Tray 1
6 

(6 new, 1 resolved)

Posterior Tray 0 2

Figure 4: Example of worst appearing x-ray in series. In Zones, 4, 5, 6, 7, 8, 10, 11 and 
12, there is evidence of bone ingrowth, despite radiolucent lines in other zones.

Table 4: Final post-op follow-up results

ROM 
Measurement Average Range SD

Extension 0.625° 0°-10° 2.24

Flexion 118.7° 80°-140° 18.6
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PS design, possibly loading the implant posteriorly to a 
higher degree than a non-high flex or CR design would. 
Nevertheless, initial mechanical fixation appeared to be 
adequate to achieve bony ingrowth. Lastly, although the 
trabecular metal fixation surface has enjoyed success in 
multiple applications, the data from this study utilizing this  
particular tibial component design cannot  be extrapolated 
to other tray designs or to femoral components. Neverthe-
less, use of a modular tibial tray designed for cementless 
fixation appears to be safe and effective.

References
1. Meneghini, R M, and Arlen Hanssen. “Cementless fixation in total knee arthro-

plasty: past, present, and future.” The journal of knee surgery 21.4 (2008):307-
314.

2. Berger, R A, et al. “Problems with cementless total knee arthroplasty at 11 years 
followup.” Clinical orthopaedics and related research .392 (2001):196-207.

3. Sanchis Alfonso, V, and JAlcacer García. “Extensive osteolytic cystlike area as-
sociated with polyethylene wear debris adjacent to an aseptic, stable, uncemented 
unicompartmental knee prosthesis: case report.” Knee surgery, sports traumatol-
ogy, arthroscopy 9.3 (2001):173-177.

4. Moran CG, Pinder IM, Lees TA, et al: Survivorship analysis of the uncemented 
porous-coated anatomic knee replacement. J Bone Joint Surg 73A:848–857, 1991.

5. Carlsson, Ake, et al. “Cemented tibial component fixation performs better than ce-
mentless fixation: a randomized radiostereometric study comparing porous-coat-
ed, hydroxyapatite-coated and cemented tibial components over 5 years.” Acta or-
thopaedica 76.3 (2005):362-369.

6. Goldberg, Victor, and Matthew Kraay. “The outcome of the cementless tibial com-
ponent: a minimum 14-year clinical evaluation.” Clinical orthopaedics and related 
research .428 (2004): 214-220.

7. Kim, Young-Hoo, et al. “Cementless and cemented total knee arthroplasty in pa-
tients younger than fifty five years. Which is better?.” International orthopaedics 
(2014).

8. Gejo, Ryuichi, ShawAkizuki, and TsutomuTakizawa. “Fixation of the NexGen 
HA-TCP-coated cementless, screwless total knee arthroplasty: comparison with 
conventional cementless total knee arthroplasty of the same type.” The Journal of 
arthroplasty 17.4 (2002):449-456.

9. Pijls, Bart, et al. “The beneficial effect of hydroxyapatite lasts: a randomized ra-
diostereometric trial comparing hydroxyapatite-coated, uncoated, and cemented 
tibial components for up to 16 years.” Acta orthopaedica 83.2 (2012):135-141.

10. Dunbar, M J, et al. “Fixation of a trabecular metal knee arthroplasty component. 
A prospective randomized study.” Journal of Bone and Joint Surgery; American 
volume 91.7 (2009):1578-1586.

11. Schroder HM, Berthelsen A, Hassani G, Hansen EB, Solgaard S. Cementless po-
rous-coated total knee arthroplasty. J Arthroplasty. 2001;16(5):559–67

At Signature, we take great pride in developing 
innovative medical devices that improve the 
lives of patients and surgeon performance 

alike. Whether it’s a Signature™ instrument or volume 
Class III device supply, we have the experience, 
knowledge and resources to provide you with the 
solutions you need, at a quality beyond expectation.

Signature Orthopaedics Australia Lane Cove NSW Australia
T+61 2 9411 5514 F+61 2 8456 6065 info@signatureortho.com.au

Signature Orthopaedics Europe Herbert Hall, Herbert St Dublin Ireland
T+353 0 1 619 0200 F+353 0 1 619 0298

http://www.jisrf.org

