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Trabecular metal acetabular revision system (cup-cage 
construct) to address the massive acetabular defects in 
revision arthroplasty

Rajesh Malhotra, Ramprasad Kancherla, Vijay Kumar, Aditya Soral

Abstract
The increasing number of total hip replacements in the younger clique has added to the demand for revision procedures. 
Revision situations are often encountered with infection, loss of bone stock and bone defects. There are various methods 
of reconstruction of acetabular defects. The management options of type 3B Paprosky acetabular defects are limited with 
allograft and conventional cages. Trabecular metal technology has evolved to address these bone defects. Trabecular 
metal acetabular revision system (TMARS) cup‑cage construct is a new technique to address massive acetabular defects. 
We describe a case of failed hip reconstruction done for a Giant cell tumour of proximal femur managed by a two stage 
procedure, initial debridement and second stage reconstruction of acetabulum with TMARS cup-cage construct and femur 
with allograft prosthesis composite.

Key words: Allograft, cup‑cage, revision, total hip arthroplasty, trabecular metal acetabular revision system

Case Report

Introduction

The number of primary hip arthroplasties performed 
in the younger age patients escalates the demand 
for revision procedures. Revision procedures almost 

always pose the surgeon strife due to their complexity and 
level of competence needed. The crucial determinants in 
selection of a surgical procedure are the remnant bone stock 
and the nature of defect. We present the new technique of 
Trabecular Metal Acetabular Revision System (TMARS) 
cup‑cage construct to accomplish the massive acetabular 
bone defect in our case.

Case Report

A 29 year old male, college lecturer by profession, presented 

with pain in the left hip and inability to bear weight on left 
lower limb for 2 years, along with an active discharging sinus 
over the thigh. He was operated for giant cell tumor of the 
proximal femur 8 years back by excision and reconstruction 
by a custom made total hip replacement (THR) prosthesis. 
He developed infection following reconstruction and 
underwent multiple surgeries for the control of infection. 
Routine blood investigations revealed elevated total 
leukocyte count, erythrocyte sedimentation rate (ESR), 
and C‑reactive protein (CRP) levels. Radiographs revealed 
protrusion of the acetabular and femoral components into 
the pelvis through a breach in the acetabulum and loosening 
of prostheses, zones of lysis with extensive periosteal 
reaction in the remnant femur [Figure 1].

All the investigations put together were suggestive of 
possible pelvic discontinuity and septic loosening of the 
prosthesis. He was planned for revision reconstruction 
surgery by a two stage procedure.

The first stage consisted of removal of the prosthesis, 
debridement, and placement of an antibiotic cement 
spacer. Antibiotic cement was prepared by amalgamation 
of Vancomycin powder (4 g in 40 g packet of cement) 
in Gentamicin precontained cement (Palacos R+G). 
A cement spacer in the shape of a sphere was made for the 
acetabulum and the femoral aspect was taken care by an 
antibiotic cement coated Kuntscher nail inserted into the 
canal [Figure 2a and b]. Routine bacterial cultures did not 
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grow any organism. He was put on intravenous Amikacin 
(750 mg once a day for first 5 days) and Magnamycin (2 g 
twice a day) for 6 weeks and then switched over to oral 
cefuroxime (500 mg twice a day) for another 6  weeks. 
The followup ESR and CRP showed a downward trend at 
6 weeks and returned to normal by 3 months. Then, the 
patient was planned for final reconstruction with proximal 
femoral allograft prosthesis composite for the femoral defect 
and trabecular metal shell (TM, Zimmer, Warsaw, IN, USA) 
with cage for the acetabulum. Cup‑cage construct was 
chosen to address the pelvic discontinuity.

Operative procedure
The hip joint was exposed by a standard posterior 
approach. The cement spacer in the acetabulum was 
removed, thoroughly debrided, and acetabulum was 
assessed for size and type of defect. The native bone 
was present only in posterosuperior and inferomedial 
portions, constituting around 30% of the true acetabulum 
with conspicuous pelvic discontinuity. A Homan retractor 
was placed in the obturator foramen which represents 
the level of inferior extent of the true acetabulum. The 
future hip center was identified by horizontal and vertical 
distances from this point as determined preoperatively 
from radiographs by comparison with the normal side. 
The acetabulum was prepared by graduated reaming 
until the appearance of bleeding bone and sized for the 
TM shell. The acetabular floor was filled with morselized 
allograft and prepared by reverse reaming. The TM shell 
of the size of last reamer was impacted into the prepared 
acetabulum and then held in place by screws drilled into 
the posterosuperior portion of the cup. The cup was then 
assessed for stability with a Kocher’s clamp and it was not 
found to be satisfactory. Thus, the need of a cup‑cage 

construct, which was suspected preoperatively by virtue 
of pelvic discontinuity, was corroborated by intraoperative 
assessment. A cup‑cage construct using TMARS cage 
(Zimmer) was fashioned to secure the TM shell in place till 
osteointegration. The ischium was exposed and a slot was 
prepared by an osteotome for placement of inferior flange 
of the cage. The ilium in the posterosuperior portion of the 
acetabulum was also adequately exposed to receive the 
superior flange of the cage. The appropriate sized TMARS 
cage was selected and flanges were contoured to seat on 
the patient’s ilium and ischium. The cage was embedded 
onto the TM shell and held in place by inferior flange in 
the slot in ischium and screws were drilled into the ilium 
in the superior flange. Best press fit, maximum contact with 
the host bone, and adequate stability of the cage dictated 
the  ultimate orientation of the construct, i.e.  in a more 
vertical position and relative retroversion. An appropriate 
sized liner was selected and cemented in position over the 
cup‑cage construct with pressure in desired 45° abduction 
and 20° anteversion for maximum joint stability.

Femoral reconstruction was done by allograft prosthesis 
composite after the removal of K nail [Figure 3]. The wound 
was closed over a drain. The drain was removed on the 
second postoperative day. Intravenous antibiotic cefotaxime 
(1 g every 12 h) was administered for the first 5 days and then 
switched over to oral cefuroxime for another 10 days. Patient 
was mobilized non weight bearing with walker for the first 
6 weeks and then partial weight bearing with crutches till the 
signs of radiographic union appeared, i.e. at 3 months. Hip 
abductor strengthening exercises were started from 8 weeks 
and he was allowed full weight bearing from 3 months.

Followup radiographs at 30 months showed solid union of 

Figure 1: Preoperative radiographs of left hip and thigh anteroposterior 
(a) and lateral views (b), showing a Paprosky type 3b acetabular defect 
along with intrapelvic migration of acetabular and femoral component 
and areas of loosening

Figure 2: Postoperative radiographs anteroposterior (a) and lateral  
views (b) following the initial debridement depicting the cement spacer 
in acetabulum and antibiotic cement coated K nail in the femoral  
canal
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the allograft with the native bone on the femoral side and 
good consolidation on the acetabular aspect with no zones 
of radiolucency [Figure 4a and b]. The patient is walking 
unaided and has a Harris hip score of 90.

Discussion

The management of an infected THR with a bone defect is 
almost always an arduous mission to the treating surgeon. 
The problems confronted in these cases would be infection 
on precedence, followed by the bone defect.

We resorted to two stage procedure is the gold standard 
of care with promising results to affray infection.1-3 
Comparable results have been proclaimed even with 
single stage revision.4,5 We resorted to two stage procedure 
due to non availability of special incubation techniques 
for impregnation of antibiotics into the allograft and 
lack of clinical experience with the same. The option of 
allograft prosthesis for the proximal femoral defect was 
straightforward and driven by the evidence in literature.6,7

Anatomic restoration of the hip center and stability are 
the prime factors which govern the outcome in any hip 
replacement surgery. The situation gets complicated in 
the presence of massive acetabular bone defects. Proper 
placement of an acetabular component close to native hip 
center in these settings could be possible only with use of 
cages and allograft, i.e. by procurement of an enduring bony 
substratum which can guard the new acetabular component. 
However, there have been many controversies regarding the 
ideal treatment for the acetabular bone defects encountered 
in revision situations. Situations in which there is >50% 

available bone stock can be managed by uncemented cups 
and morselized allografts with good outcomes.8‑10 Conflict 
arises in the setting of acetabular bone defect more than 50%. 
Traditionally in the past, rings and cages had been used in 
combination with allograft to address these bone defects. 
Literature unveils mediocre results with the use of cages and 
failure rates reaching up to 25% at 5–7 years.11,12 Rings and 
cages provide only initial stability and do not have a surface 
that permits osteointegration. So, the allograft should unite 
with the host bone and osteointegration should take place 
by the time the cage loses its initial strength. This contention 
gets complicated in the midst of infection, graft collapse, and 
resorption, which are more common with allograft.13,14 The 
use of allograft provides an advantage of restoration of the 
bone stock even in the case where future revision is necessary.

The advent of TM shell technology has changed the face 
of revision arthroplasty. The porous tantalum is used in this 
technology and it is the only material which simulates the 
native bone. The properties of high porosity (80%), coefficient 
of friction, and intrinsic strength provide greater stability and an 
environment conducive for bone in growth.15 TM cups have 
bestowed excellent short to mid term results. Unger et al. have 
reported a failure rate of 2% at a mean followup of 42 months 
with the use of TM cups in contained and segmental defects.16 
Lakstein et al. advocated the use of TM cups in contained defects 
with <50% host bone contact, with their results of success rate 
being 96% at a mean followup of 4 years.17 The indications 
of TM cups have broadened to address even the massive 
uncontained defects with augments and cup‑cage constructs.

Cup‑cage construct was first described by Hanssen and 
Lawellan.18 This employs an ilio‑ischial cage which allows 
for permanent anchorage by bone in growth and provides 
a good support for the TM cup till osteointegration. The 
stresses are relieved from cage after the osteointegration 
of the cup, and thus may defeat the cage failures. Table 1 
illustrates the results of various reports on this technique.

Figure 3: Immediate postoperative radiograph of pelvis with bilateral 
hips anteroposterior view following the second stage reconstruction 
illustrating a well-constructed acetabular and femoral defect with cup-
cage construct and allograft prosthesis composite, anatomic restoration 
of the hip center, and equalization of limb length. The inferior flange of 
the cage had cut through the ischium

Figure 4: Followup radiographs of pelvis with bilateral hips 
anteroposterior view (a) and left thigh (b) at 30 months showing good 
osteointegration on the acetabular aspect and solid graft host bone 
union on the femoral side with no displacement of constructs
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There are many constraints in a developing country like India, 
which may limit the appositeness of the above principles in 
all cases of failed hip replacements. They include high costs 
of surgery and nonavailability of the suitable implant and 
allograft. The TMARS cage was imported from Australia 
in our case. However, a routinely available, less expensive 
Burch Schneider cage might serve the purpose of provision 
of initial stability for the TM cup and substitute the role of a 
TMARS cage. Burch Schneider cage is also made of pure 
titanium (Protasul‑Ti) like TMARS cage and is rough‑blasted 
on the side facing bone. TMARS cage caters the advantage 
by its modularity, flexibility, and design. However, there is 
not yet any published study elucidating the use of Burch 
Schneider cage in cup‑cage construct.

The cup‑cage construct carries the theoretical advantages 
in comparison to the allograft for the reconstruction of 
massive acetabular bone defects. This new technique has 
come up with encouraging short term results [Table 1] and 
invokes comparative trials with long term followup. Thus, 
the cup‑cage construct may mitigate the need of allografts 
for reconstruction of acetabulum in future.
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Table 1: Summary of reports which employed the trabecular metal cup‑cage construct
Author Mode of reconstruction Number of patients Followup Results Complications 
Ballester Alfaro 
et al.19

Trabecular metal shell with 
augments or cup‑cage construct 

19 26 months (range 
18–43 months)

19 successful No mechanical 
failure

Catherine Kellet 
et al.20

Trabecular metal cup‑cage 
construct 

32 27 months (range 
1–39 months)

82% excellent or good, 
12% fair, and 6% poor

No mechanical 
failure

Koshasvili 
et al.21

Cup‑cage construct with 
trabecular metal acetabular 
shell and ilio‑ischial cage

26 44.6 months (range 
24–68 months)

23 (88.5%) successful Dislocation – 
2 patients
Infection – 1 patient
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