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Infection after total hip or total knee arthroplasty is 
a serious complication implying great costs for the 
health care system. Amongst the different treatment 
options, the two-step exchange using a spacer in the 
interval is a valid option. We evaluate the economic 
impact of our self-made antibiotic-loaded hip and 
knee cement spacers compared with prefabricated 
spacers and spacer molds.
Costs to prepare self-made cement spacers are detailed 
for each spacer type. We also assess the intraoperative 
time spent for fabricating our self-made hip and knee 
spacers. 
The price of these self-made knee spacer is 514 CHF 
(450 EUR / 505 USD) if non-articulated and 535 CHF 
(470 EUR / 525 USD) if articulated  ; the price for 
the self-made hip spacer is 749 CHF (760 EUR / 735 
USD). Our average preparation time is 14 minutes 
for our self-made knee spacers and 16 minutes for 
our self-made hip spacers. While the senior surgeon 
is fabricating the self-spacers, another surgeon of the 
team continues intensive irrigation and debridement. 
Thus, no time is lost waiting for the self-spacer to be 
fabricated. 
In our hands, self-made hip and knee spacers are at 
least 40-50% cheaper than prefabricated spacers and 
spacer-molds. This is a serious economic advantage 
in this already expensive surgery. When done in 
teamwork, self-spacer fabrication does not increase 
the surgery time. The economic advantage is added 
to the main and most important advantage of self-
made spacers, which remains the possibility of patient 
adapted anatomical reconstruction of the joint.

Keywords : economic analysis ; spacer ; prosthetic joint 
infection ; two-stage exchange.

INTRODUCTION

Infections after total hip (THA) or total knee 
arthroplasty (TKA) have relative incidences of 
respectively 2 and 2.4% (1) and this incidences can 
be two to three time higher after revisions of THA or 
TKA (2). As the number of hip and knee primary and 
revision prosthesis is in constant rise (3), the number 
of prosthetic joint infections (PJI) rises as well. PJI 
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is a serious complication with high morbidity and 
mortality, implying great costs for the health care 
system (1,4). In order to keep those health care costs 
as low as possible, the surgeon must be implied in 
the choice of the utilized materials and techniques. 

Different treatment options for PJI exist, going 
from conservative treatment with suppressive anti-
biotic therapy or iatrogenic fistulisation, to debride-
ment and retention surgery and finally to one or 
two step prosthetic joint exchange (5). In contrary 
to one step exchange with a single hospitalization, 
the choice of a two-step exchange involves two 
hospitalizations with antibiotic therapy in the 
interval, implying greater costs. 

The two-step exchange, which was first described 
in 1983 by Insall et al. (6), has demonstrated success 
rates of above 90% (7). Garvin and Hanssen found 
that two-stage procedures without antibiotic-loaded 
cement had a better success rate (82% of 158 hip 
joints) than one-stage exchange arthroplasties (58% 
of 60 hip joints), although systemic antibiotics were 
used for both procedures (8). With the addition of 
antibiotics, the rates of successful eradication of the 
infection increased to 91% (385 of 423 hip joints) 
for the two-stage technique and 82% (976 of 1189 
hip joints) for the one-stage revision (8). For many 
authors this two-step exchange with an antibiotic 
loaded cement spacer remains the gold standard in 
chronic infections treatment (9,10).

To fill the death space after implant removal and 
to elude local antibiotics, prefabricated spacers 
or spacer molds are available, with the advantage 
of being easy to use. They can be made entirely 
of polymethylmethacrylate cement, or it may be 
a cement-coated metal core or a sterile prosthesis 
partially coated with antibiotic-impregnated cement. 
Negative aspects are the limited available sizes and 
versatility, as well as their price. Another option is 
the intra-operative fabrication of self-made spacer. 
Favorable results have been reported with each of 
these types of spacers. 

Self-made antibiotic loaded spacers are believed 
to be significantly cheaper than the com-mercially 
available spacers (11). However, the time spent to 
fabricate them and the eventual increase of surgical 
duration has not been taken into account in different 
available studies (12).

The purpose of this study was to (1) determine the 
real economic impact of our self-made hip and knee 
spacers by comparing their price with prefabricated 
spacers and spacer molds and (2)evaluate if the 
surgical time is increased when self-made spacers 
are used. 

We hypothesize that our self-made cement spacer 
is cheaper than other prefabricated spacers and that 
the fabrication of those self-made spacers does not 
increase surgical time. 

METHODS

Intra-operative time to fabricate our self-made 
spacers was analyzed. Mean confection time for a 
hip spacer (20 patients) and knee spacer (20 patients 
with articulated spacer and 20 patients with non-
articulated spacer) was measured. 

At the same time, the price for the different parts 
needed for the fabrication of a hip respectively knee 
spacer was evaluated.

While the senior surgeon is fabricating the 
spacers, another surgeon of the team continues 
intensive pulsed irrigation with at least 9 liters of 
NaCl and exhaustive debridement. Synovial fluid 
cultures and multiple tissue cultures were taken and 
sent for bacteriologic analysis. 

Our self-made spacers, both hip and knee, 
were made with 2 g of Vancomycin and 1.2 g of 
Tobramycin per 40 cc of Palacos R+G® cement 
containing already 0.5 g of Gentamycine (Heraeus, 
Wehrheim, Germany). 

After removal of the infected hip prosthesis, the 
acetabulum is debrided and reamed 2 mm above the 
size of the extracted acetabular cup. The femoral 
canal is reamed until a diameter of 14 mm. Extensive 
and meticulous debridement is performed. In the 
meanwhile, the hip spacer is fabricated. A threaded 
K-wire of 3.2 mm guidewire and a narrow 4.5 
fracture fixation plate are used to reinforce the 
cement in hip spacers, thus diminishing the risk of 
a fracture of a pure PMMA spacer (figure 1). The 
shaft is molded with a Thin-Flex venous cannula 
(Edwards, Newbury, UK), while the head is molded 
with the interior surface of an acetabular reamer 
of the desired size (13). The size of the reamer is 
normally 2 sizes bigger than the size of the last used 
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reamer for the cleaning of the acetabular cavity. A 
typical setup for confection of a hip spacer is shown 

in (figure 2), which represents the supplementary 
material needed. 

Knee spacers are usually articulated but can be 
non-articulated in case of large bone destruction 
or an incompetent or fragile extensor apparatus. 
The main advantage of a well-molded, well-fitted 
articulated spacer restoring soft-tissue tension and 
allowing for greater degree of joint motion has 
been reported. It has a better outcome than the use 
of a non-articulated spacer, which may limit joint 
movement. However, these spacers can migrate, 
dislocate, break and cause bone loss (14).
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Figure 1: Postoperative antero-posterior and axial X-ray of a right hip showing the articulated 

hip spacer, armed with a K-wire and narrow 4.5 LCP plate.  

 

 

 

 

 

 

Figure 1. — Postoperative antero-posterior and axial X-ray of 
a right hip showing the articulated hip spacer, armed with a 
K-wire and narrow 4.5 LCP plate. 
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Figure 2: Set up of table for confection of a self-made hip spacer. Four little buckets contain 

the antibiotics.  

 

  Figure 2. — Table set-up for confection of a self-made hip 
spacer. Four little buckets contain the antibiotics. 
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Figure 3: Postoperative antero-posterior and profile X-ray of a left knee showing the articulated 

knee spacer, armed with a one-third tubular plate on the tibial part.  

   

Figure 3. — Postoperative antero-posterior and lateral X-ray 
of a left knee showing the articulated knee spacer, armed with a 
one-third tubular plate on the tibial part. 

In articulated knee spacers, a one-third tubular 
plate is bended and used to arm the tibial part of 
the knee spacer, while the femoral part is molded 
directly over the condyles of the remaining distal 
femur (figure 3). In non-articulated knee spacers, 
two 3-mm threaded wires are used to arm the 
cement in order to have more strength and allow a 
complete extraction of the cement during secondary 
prosthetic reimplantation (figure 4).

Prices for each table set-up was individually taken 
for each spacer type. Those costs were compared to 
prefabricated spacers and spacer molds, based on 
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The mean price for our self-made hip spacer is 
749 CHF (760 EUR / 735 USD), the mean price for 
our self-made knee spacer is 514 CHF (450 EUR / 
505 USD) if non-articulated and 535 CHF (470 EUR 
/ 525 USD) if articulated (Table 1). In comparison, 
those prices are in average minimum 1250 CHF (= 
1097 EUR / 1226 USD) for hip spacers, respectively 
minimum 1050 CHF (922 EUR / 1030 USD) for 
prefabricated knee spacers and knee molds spacers.

No breakage of our spacers has occurred. One 
hip spacer dislocation has been reported ; and one 
non-articulated knee spacer dislocation in a non-
compliant patient.

DISCUSSION

In our hands, self-made hip and knee spacers 
are minimum 40-50% cheaper than prefabricated 
spacers and spacer molds. This is a major economic 
advantage in this already expensive surgery (15). In 
a DRG system, this difference cannot be neglected. 
The cost is substantially different between the 
groups.

This economical advantage is added to the main 
advantage of self-made spacers, which remains 
the possibility of anatomical reconstruction of the 

products catalog prices. The negotiated rates may 
vary from one institution to another, which may 
affect price variability between groups.

RESULTS

Our average preparation time was 14 minutes for 
articulated and non-articulated knee spacers (12-16 
minutes) and 16 minutes (14-18 minutes) for hip 
spacers. While the senior surgeon is molding the 
spacer, meticulous debridement is continued by 
another surgeon of the team. After this throughout 
debridement, the InterPulse irrigation system 
(Stryker) is used for irrigation. This device has 
an outflow of 750 ml min. Nine liters of NaCl are 
used in every case, which means a minimum of 
12 minutes for irrigation alone is needed. When 
adding the extensive debridement to this 12 minutes 
irrigation, the spacer was in all 60 patients ready for 
use. Thus, no time is lost waiting while the spacer is 
being fabricated. 
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Figure 4: Postoperative antero-posterior X-ray of a right knee with a non-articulated knee 

spacer. Two K-wires are used to arm the cement.  

  

 

  

Figure 4. — Postoperative antero-posterior and lateral X-ray 
of a right knee with a non-articulated knee spacer. Two K-wires 
are used to arm the cement. 

Type of spacer Required instruments 
(including sterilization)

Price
(in CHF)

Hip spacer Narrow DCP 4.5 plate 140
Threaded wire 25.5
Plate bower 10
Cement syringe 29.1
Edwards cannula 75
Cement 40 g (x2) + 6 bowls 200.6
Vancomycine 1 g (x4) 47.6
Tobramycine 1,2 g (x2) 221.5

Knee spacer 
(articulated)

1/3 tubular plate (12-holes) 65.3
Cement  40 g (x2) + 6 bowls 200.6
Vancomycine 1 g (x4) 47.6
Tobramycine 1,2 g (x2) 221.5

Knee spacer 
(non-articulated)

Threaded wire (x2) 51
Cement 40 g (x2) + 5 bowls 193.9
Vancomycine 1 g (x4) 47.6
Tobramycine 1,2 g (x2) 221.5

Table I. — Supplementary material needed for confection of 
the antibiotic loaded spacers
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motion of the joints with an articuled spacer was an 
average of 14° greater.

An advantage of self-made spacer is the 
availability of the implants. In prefabricated spacers 
or mold spacers, implants are not available in all 
sizes and the existing sizes are already creating a 
large stock to handle with.

The strength of this article is the economic 
analysis of self-made and patient adapted hip 
and knee spacers. The prices presented are those 
obtained by our hospital, and don’t apply exactly 
to all hospitals. The price difference however is 
absolutely in advantage of the self-made spacers. 

CONCLUSION

In our hands, self-made hip and knee cement 
spacers are cheaper than prefabricated spacers and 
mold spacers. This is a serious economic advantage 
in this already expensive surgery. When done in 
teamwork, spacer fabrication does not increase the 
surgical time. This economical advantage is added to 
the main and most important advantage of self-made 
spacers, which remains the possibility of patient 
adapted anatomical reconstruction of the joint. We 
did witness few spacer related complications.
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