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Abstract Porous tantalum nonmodular tibial components

for TKA were introduced in 1999. We revised three

well-fixed tantalum tibial trays. For removal, we used

osteotomes and revision oscillating saw blades. Removal of

the components was laborious and resulted in generation of

abundant tantalum debris that seeded the periarticular soft

tissues despite meticulous protection with gauze. The

retained metallic debris that is visible on postoperative

radiographs has the potential for generation of third-body

wear. We alert the orthopaedic community about this

phenomenon and recommend minimizing the use of

motorized revision instruments for removal of trabecular

metal implants.

Introduction

Porous tantalum, a metal with an appearance similar to

cancellous bone, currently is available for use in several

orthopaedic applications, including hip and knee

arthroplasties [5]. The open-cell structure of tantalum is

produced via carbon vapor deposition/infiltration of

commercially pure tantalum onto a vitreous carbon scaf-

folding. This transition metal is characterized by a high

volumetric porosity (70%–80%), low modulus of elastic-

ity (3 MPa), and high frictional characteristics. It provides

excellent bone and fibrous ingrowth properties allow-

ing for rapid and substantial bone and soft tissue

attachment [5].

The initial results of uncemented porous tantalum fixa-

tion in THA are encouraging [2, 6]. Porous tantalum

nonmodular tibial components for TKA were introduced in

1999. The design rationale combines the advantages of

tantalum porous fixation [1, 5] and a nonmodular plastic

insert, thus eliminating cement fixation and backside wear.

Eight years after their introduction, we were not able to

find any published reports on the early clinical perfor-

mance of these uncemented components in primary knee

arthroplasty.

Nasser and Poggie [7] reported encouraging results with

the use of a porous tantalum implant for augmentation or

arthroplasty of the patella in 11 patients who underwent

revision TKA with poor patellar bone stock preventing the

use of conventional implants.

Recently, Klein et al. [4] recognized the potential for

generation of tantalum debris during removal of well-fixed

knee arthroplasty tantalum implants. It is concerning that

the metallic debris potentially can seed the periarticular

soft tissues and may be difficult to completely remove

during surgery.
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We report the cases of three patients who underwent

revision of well-fixed tantalum tibial trays with generation

of abundant tantalum debris.

Case Reports

One of us (AGDV) revised a well-fixed uncemented tra-

becular metal (tantalum) monoblock tibial component in

three patients for painful arthrofibrosis (Table 1). All

removed implants were NexGen1 Complete Knee Solution

Legacy1 Posterior Stabilized Knee components (Zimmer,

Inc, Warsaw, IN). All patellar components and one of the

three femoral components were fixed with cement. All

patients were referred from outside institutions.

One of the patients presented with limited flexion and

the other two with severe limitation of flexion and exten-

sion (Table 1). Our decision for recommending revision of

both components was based on (1) long-standing and

severe limitation of motion and pain (Table 1); (2) the fact

that the nonmodular tibia tray does not allow downsizing

the polyethylene insert; and (3) the limited value of soft

tissue releases for treatment of arthrofibrosis [3].

Revision surgery was performed between April 2007

and August 2007 under combined spinal and epidural

anesthesia. A midline longitudinal incision combined with

a standard medial parapatellar arthrotomy was used. No

extended surgical exposure techniques were necessary.

Arthrofibrosis was detected in all cases, with dense fibrous

tissue extending into the medial and lateral gutters,

suprapatellar pouch, and the prepatellar area. All tibial and

femoral components were well sized and well fixed

(Fig. 1). Femoral and tibial components were revised in all

patients. The well-fixed femoral components were removed

with minimal bone loss. Removal of the tantalum tibial

components was laborious in all patients. We used narrow

osteotomes in the anterior and medial aspects of the bone-

tantalum interface. For the deeper portion of the interface,

we used thin revision oscillating saw blades. Progressive

opening of the bone-tantalum interface was associated with

generation of abundant tantalum debris. We attempted to

contain dispersion of the debris by covering the

Table 1. Demographic and preoperative and postoperative variables

Variable Patient 1 Patient 2 Patient 3

Demographic and preoperative

Age (years) 50 60 74

Gender Female Male Male

Side Left Right Right

Body mass index (kg/m2) 36 25.5 33.8

Previous surgeries 2 (arthroscopy—unicondylar knee replacement) None 1 (arthroscopy)

Time in situ (months) 21 15 14

Alignment 6� varus 6� valgus 4� valgus

Posterior tibial slope 3� 5� 4�
Range of motion 0�–80� 50�–90� 20�–80�
Pain during ambulation Severe Severe Severe

Postoperative variables

Followup (months) 9 3 9

Knee Society score 69–90 64–85 59–61

Fig. 1 A preoperative radiograph shows a well-fixed, sized, and

aligned TKA.
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periarticular soft tissues with moist gauze; however, the

posterior aspect of the gutters and posterior pseudocapsule

remained unprotected and were seeded with abundant

debris. To remove the tantalum debris, we thoroughly

irrigated the periarticular soft tissues with pulsatile lavage.

After removal of the components, the tibial bone bed

had abundant metallic debris. The tantalum pegs were

removed with thin osteotomes in two of the patients in

whom the surgeon judged removal of the pegs would not

jeopardize integrity of the proximal tibia. In one of the

three revisions, the lateral tantalum fixation peg was at

the outermost lateral edge of the tibial plateau, violating

the lateral cortex. It was not removed to avoid associated

loss of bone support. After component removal, there was

a solid tibial bone bed that allowed use of standard

revision tibial trays without the need for blocks or

wedges.

Postoperative radiographs showed abundant metallic

debris in the periarticular soft tissues (Figs. 2, 3).

After followups of 9, 3, and 9 months, none of the

patients had osteolysis or polyethylene wear (Table 1). We

continue to monitor these patients closely at 12-month

intervals to determine if there is any migration of the

metallic particles or signs of early osteolysis attributable to

third-body wear.

Discussion

Tantalum monoblock tibial components do not offer the

advantage of modularity during revision knee surgery.

Therefore, during revision surgery, the surgeon may need

to remove a well-fixed tantalum tibial component. In this

limited experience, the revisions of these components were

more laborious than those of well-fixed cemented compo-

nents and were associated with the unwanted dispersion of

metallic debris.

Our findings during and after revision surgery are con-

cerning. Despite a meticulous surgical technique and

attention to minimizing metallic dispersion, postoperative

radiographs showed abundant debris with potential for

local inflammatory reaction and third-body wear [4].

Recently, Klein et al. [4] reported the use of a broad

3-cm flat osteotome inserted at the tantalum-bone inter-

face in four revision cases, which they suggested

minimized metallic debris generation and preserved bone

stock. They recommended beginning anterior to the tibial

pegs. Once the tibial pegs are encountered, firm impaction

of the osteotome will separate the tibial pegs from the

prosthesis. After this, the posterior tantalum-bone inter-

face can be disrupted by careful osteotome impaction

[4]. In addition, they mentioned these two fixation pegs

can be left in the proximal tibia or removed, depending

on clinical indication, surgeon preference, and the space

required for the stem or keel of the revision tibial

prosthesis [4].

Another option for removal of the well-fixed implants in

our patients would have been choosing a lower resection

plane distal to the bone tantalum interface. Although gen-

eration of metallic debris would have diminished, this

would have resulted in unnecessary loss of bone stock.

Moreover, some metallic debris would have been generated

during section of the fixation pegs.

We recommend against using motorized saw blades for

removal of well-fixed porous tantalum tibial components.

Despite attention to detail and an attempt to remove visible

Fig. 2 A postoperative radiograph in the lateral view (Patient 2)

shows abundant metallic debris predominantly located in the posterior

knee pseudocapsule.

Fig. 3 A postoperative radiograph in the anteroposterior view

(Patient 3) shows abundant metallic debris predominantly located in

the medial and lateral gutters.
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debris, postoperative radiographs showed abundant metal-

lic particles around the new revision implants. We are

closely monitoring our patients for signs of third-body

wear.
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