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Background  
Periprosthetic joint infection (PJI) is a medical and economical challenge. Specific 
post-operative wound dressings have been developed to mitigate risk of PJI following 
total hip arthroplasty (THA) and total knee arthroplasty (TKA), but these come with 
added cost and unknown benefit. The purpose of this study was to determine which 
dressings may be economically justifiable. 

Methods  
The average added cost of Xeroform with gauze (Xeroform+gauze), Mepilex Border, 
Aquacel Ag, and Dermabond Prineo dressings compared to standard dressing 
(Xeroform+gauze) only were obtained from institutional records and contemporary 
literature. Baseline infection rates following THA and TKA and average costs of PJI 
treatment were obtained from the literature. A break-even analysis was utilized to 
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determine the absolute risk reduction (ARR) needed in infection rate to make each 
dressing cost-effective. 

Results  
At $3.00, a single Xeroform+gauze is economically justified if the initial infection rate for 
TKA (1.10%) and THA (1.62%) are reduced by an ARR of 0.01% and 0.009%, respectively. 
Two to three additional post-operative dressing changes increases the cost of 
Xeroform+gauze to $9.00-12.00 and increases the required ARR for TKA to 0.04-0.05% 
and for THA to 0.028-0.038%. Mepilex Border costs $29.00 and requires an ARR of 0.11% 
for TKA and 0.09% for THA. Aquacel Ag costs $40.00 and requires an ARR of 0.16% for 
TKA and 0.13% for THA. Dermabond Prineo costs $79.00 and requires an ARR of 0.31% 
for TKA and 0.25% for THA. Variations in estimation of initial infection rate did not 
impact ARR for any dressing type. 

Conclusions  
Orthopaedic surgeons have multiple options for surgical dressings following total joint 
replacement. With respect to infection prophylaxis, Xeroform+gauze is the most 
cost-effective. Other specialized dressings such as Mepilex Border, Aquacel Ag, or 
Dermabond Prineo, require significantly higher reductions in infection rate to be 
economically justifiable. 
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INTRODUCTION 

Periprosthetic Joint Infection (PJI) is a devastating and 
costly complication after Total Joint Arthroplasty (TJA) 
(Morcos et al. 2021; Parisi, Konopka, and Bedair 2017; 
Parvizi et al. 2010; Walter et al. 2021). A large body of lit-
erature has been published regarding the optimal methods 
for preventing infection by optimizing patient care prior 
to surgery (Antonelli and Chen 2019; Batty and Lanting 
2020; Chan et al. 2020; Shahi and Parvizi 2015). However, 
one method of infection prophylaxis that has recently be-
come a larger clinical focus is post-operative wound man-
agement (Chowdhry and Chen 2015; Sharma et al. 2017). 
This is especially important in TJA, where patients are mo-
bile immediately after surgery, placing significant stress on 
the surgical wound. Optimal wound management is critical, 
since wound breakdown, if left untreated, could lead to PJI 
(Chowdhry and Chen 2015). 
Historically, simple gauze and tape dressings were con-

sidered the standard of care post-operatively, but there 

have been recent advances in dressing technology that offer 
a theoretical advantage in wound management and infec-
tion prevention (Sharma et al. 2017). Unlike classic gauze-
based dressings, which only offer a passive protective bar-
rier, new dressing technologies can actively maintain an 
optimal moist wound environment for up to a week after 
surgery, sometimes with additional antimicrobial proper-
ties (Chen et al. 2018; Herndon et al. 2020). There is a 
growing body of research that investigates the clinical ef-
fectiveness of these new dressings in comparison to tradi-
tional wound care methods. However, the economic aspects 
of these dressings must also be considered prior to their im-
plementation. 
Few prior studies have examined the cost effectiveness 

of individual types of surgical dressings after lower extrem-
ity arthroplasty. Toppo et al. found that silver impregnated 
occlusive dressings were a cost-effective measure for pre-
venting infection after TJA, while Nherera et al. found that 
single-use negative pressure wound therapy can be a cost-
saving intervention to prevent wound complications after 
primary total joint replacements (Nherera, Trueman, and 
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Karlakki 2017; Toppo et al. 2020). However, these studies 
only examined a single dressing type and did not examine 
a range of available products. The purpose of our study was 
to conduct a break-even analysis comparing a range of ad-
vanced technology dressings that are widely used in TJA. 
The dressings analyzed included: 1) Xeroform with gauze, 
a simple gauze dressing impregnated with petrolatum and 
the antimicrobial agent bismuth; 2) Mepilex Border, a bor-
dered foam dressing; 3) Aquacel Ag, a hydrofiber dressing 
impregnated with ionic silver; and 4) Dermabond Prineo, 
a polyester mesh and liquid adhesive wound closure sys-
tem. We used a simple economic model to determine the 
required reduction in infection for each of these wound care 
technologies to make them cost-effective for routine use in 
TJA patients. We present the following article in accordance 
with the CHEERS reporting checklist. 

METHODS 

As a model for cost-effectiveness, we utilized a break-even 
formula originally described by Hatch et al (Hatch et al. 
2017). for our analysis of wound dressings (Figure 1). This 
formula solves for a break-even infection rate, which is the 
infection rate that would need to be achieved with the use 
of a particular intervention (e.g., a particular dressing) to 
neutralize cost of using that intervention compared to the 
cost of treating an infection. Three variables are factored in 
the break-even equation: initial infection rate of the proce-
dure, the total cost of treating an infection resulting from 
the procedure, and the total cost of the intervention meant 
to ameliorate infection risk. Calculating the difference be-
tween initial infection rate and the break-even infection 
rate provides the absolute risk reduction (ARR), which is 
the percent difference that the use of a particular interven-
tion must yield for its prophylactic use to be economically 
justified. 
The values for each variable were collected from the con-

temporary literature. No experiment or intervention was 
implemented and no patient data was used in this study; 
this study is therefore exempt from Institutional Review 
Board review. Regarding initial infection rates following 
TJA, rates range from high national incidences of 2.18% for 
both TKA and THA to lower incidences of 1.10% and 1.63% 
for TKA and THA, respectively (Kurtz et al. 2012; Ong et al. 
2009; Pulido et al. 2008). For our calculations, the lower in-
cidence rates were used as baseline infection rates to create 
a more conservative analysis. The cost of treating infection 

Figure 1. Equation used to calculate break-even      
infection rate   

Where  = total annual surgeries;  = total cost of treating an infection;  = cost of 
dressing;  = initial infection rate;  = breakdown infection rate. 
Adapted from Hatch MD, Daniels SD, Glerum KM, Higgins LD. The cost effectiveness of 
vancomycin for preventing infections after shoulder arthroplasty: a break-even analysis. 
J Shoulder Elbow Surg. 2017;36(3):472-477. 

was obtained from literature on the cost of double-stage re-
vision arthroplasty. Cost burden due to PJI has been found 
to be nearly twice as high as those without PJI, with costs 
reaching as high as $80,000 in the United States (Leta et al. 
2021). These costs represent inpatient fees, excluding pro-
fessional and non-covered charges. For our calculations we 
used the greater of these costs for both TKA and THA given 
that they represent more recent estimates. 
Regarding the wound dressings, four distinct dressings 

were analyzed. These ranged from simple dressings that 
may be constructed from materials readily available in most 
operating rooms to highly specialized dressings. We de-
noted a single-use Xeroform with gauze (Xeroform+gauze) 
as the standard dressing, which costs approximately $3.00 
(Grosso et al. 2017). When Xeroform+gauze is utilized at 
our institution, a dressing change occurs on each post-op-
erative day until discharge. Accounting for this, we also 
included Xeroform+gauze with 2 or 3 dressing changes, 
costing a total of $9.00 and $12.00, respectively. At our in-
stitution, the most readily available prefabricated dressing 
that is utilized for total joint arthroplasty is the Mepilex 
Border dressing, which cost $29.00 per dressing (Holte et al. 
2017). Silver-impregnated Aquacel Ag dressings were also 
analyzed, with a cost of $40.00 per dressing (Grosso et al. 
2017). Finally, a polyester mesh dressing, the Dermabond 
Prineo, was analyzed at a cost of $79.00 per dressing (Hern-
don et al. 2020). 
Rates of infection and cost of treating infection are sub-

ject to variations based on a multitude of factors that are 
challenging to capture within a cost-effectiveness model. 
Therefore, each of these variables were manipulated along 
a range of theoretical costs to determine how variations 
might impact the ARR. For example, we performed our 
calculations using initial infection rates that ranged of 
0.50-2.5%. Furthermore, we varied the cost of treating in-
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fection from $20,000 to $40,000. These ranges account for 
differences in infection rates and costs of treatment be-
tween institutions and practice-settings, and we conducted 
break-even analyses across these ranges to determine if the 
cost-effectiveness of each dressing type is impacted by vari-
ations in infection rates and costs of infection treatment. 

RESULTS 

At a cost of $3.00, Xeroform+gauze is cost-effective if the 
initial infection rates for THA and TKA (1.63% and 1.10%, 
respectively) have an ARR of 0.01% each (Table 1). If Xe-
roform+gauze is changed 3 or 4 times for a total cost of 
$9.00 and $12.00, respectively, cost-effectiveness would be 
achieved with an ARR of 0.03% and 0.04% at each respec-
tive price point for THA, and with an ARR of 0.04% and 
0.05% for TKA. Furthermore, at a cost of $29.00, the 
Mepilex Border dressing would require an ARR of 0.09% for 
THA and 0.11% for TKA. The Aquacel Ag dressing, with a 
cost of $40.00, would require an ARR of 0.13% and 0.16% 
for THA and TKA, respectively. Finally, for a Dermabond 
Prineo dressing at $79.00, the ARR would be 0.25% for THA 
and 0.31% for TKA. 
Varying the initial infection rate for both THA and TKA 

from 0.5% to 2.5% did not impact the ARR required to 
break-even on cost regardless of the dressing type (Table 2). 
For example, at an initial infection rate of 0.50%, the Der-
mabond Prineo requires an ARR of 0.25% to break-even for 
THA and TKA, which is the same ARR calculated with an 
initial infection rate of 1.0%, 1.5%, 2.0% and 2.5%. 
Changing the cost of treating infection resulted in the 

greatest change in the ARR required to break-even on the 
cost of implementing a particular wound dressing (Table 3). 
For example, at a treatment cost of $20,000 for a peripros-
thetic hip infection, the Dermabond Prineo requires an ARR 
of 0.40% to break-even on cost. However, when cost of 
treating infection increases to $40,000 for a periprosthetic 
hip infection, the Dermabond Prineo requires a smaller 
ARR of 0.20% to break-even. This trend is maintained for 
the other dressing types, as well as for periprosthetic knee 
infections. 

DISCUSSION 

PJI is a devastating complication of TJA the presents sub-
stantial costs to the patient and surgeon. Toppo et al. found 
that silver impregnated occlusive dressings were a cost-ef-
fective measure for preventing infection after TJA, while 
Nherera et al. found that single-use negative pressure 
wound therapy can be a cost-saving intervention to prevent 
wound complications after primary total joint replacements 
(Nherera, Trueman, and Karlakki 2017; Toppo et al. 2020). 
However, these studies only examined a single dressing 
type and did not examine a range of available products. Our 
study presents that absolute risk reductions that would be 
necessary for post-operative wound dressings that cost be-
tween $12 and $80 (USD) to be cost-effective in situation 
where the baseline post-operative infection rate in 0.5% to 
2.5% and the cost of treating the infection can reach up to 

$80,000 (USD). Depending upon these inputs, post-opera-
tive surgical dressings are cost-effective if they reduced that 
relative risk of infection by 0.03 – 0.40% (Tables 2 and 3). 
This study is a theoretical exercise and should not be 

interpreted as a report of the clinical effectiveness of any 
specific post-operative dressing. This study is not an exper-
imental study and does not describe the result of any par-
ticular intervention, rather this study presents a cost-effec-
tiveness model that computes the absolute risk reduction 
that should be observed in an experimental study in order 
for a given dressing type to be considered cost-effective. 
Kuo et al. found that antimicrobial dressings had the lowest 
odds ratio for the incidence of infections, followed by hy-
drofiber/hydrocolloid, foam, impregnated gauze, and film 
dressings (Kuo et al. 2021). Nevertheless, a clinical or ex-
perimental study would be necessary to determine if an in-
tervention related to post-operative surgical dressing type 
is truly cost-effective in practice. 
Furthermore, the design of this study assumes that the 

value of post-operative dressings is related only to their 
ability to prevent post-operative infection. There may be 
other characteristics of different dressing types that pre-
sent advantages to the surgeon and patient – such as aes-
thetics, resistance to bathing and showering, and a lesser 
need for dressing changes – and these may be properties 
that surgeons and patients value, but this study does not 
account for these differences because in our opinion the 
primary function of a post-operative wound dressing is as 
physical barrier to prevent post-operative infection. 
Similarly, the findings of this study are generalized to 

the average patient, but there may be clinical scenarios in 
which alternative dressings or wound management strate-
gies – such as incisional wound vacs – may be preferable. 
This may be the cases in revision surgery or in patients 
with specific allergies, complex medical comorbidities, or 
those who are otherwise at increased risk for wound com-
plications. The value and cost-effectiveness of alternative 
wound management strategies in specific patient popula-
tions and clinical scenarios may be a topic for further study. 
In addition, the findings of this model are dependent 

upon the input values for dressing cost, infection rates, and 
the costs of treating infection that we found in the litera-
ture available. It is possible that in the future the baseline 
rate of infection and the monetary costs of treating infec-
tion could change, and this could impact the study findings. 
Septic revision arthroplasty is complex, and the decision-
making process is dynamic and individualized. There are 
many costs and considerations that can vary substantially 
over time and in different scenarios, and for these reasons 
a decision-tree analysis or time-dependent Markov model 
could be used to more accurately reflect the complexity of 
the decision-making in septic revision arthroplasty, how-
ever we present a break-even analysis because it is a sta-
tistical method that most decision-makers can fully under-
stand and could easily apply to their own practices. Future 
studies could investigate how the nonmonetary elements 
related to treating infection, including the loss of physiol-
ogy, psychology, and work time, further contributes to the 
overwhelming costs and consequences of treating a PJI. 
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Table 1. Cost-Effectiveness of Dressings Used in Total Joint Arthroplasty         

Total Hip Arthroplasty Total Knee Arthroplasty 

Dressing Cost ($) BE IR (%) BE ARR (%) BE IR (%) BE ARR (%) 

Xeroform+gauze $3.00 1.61 0.009 1.09 0.012 

Xeroform+gauze x3 $9.00 1.59 0.028 1.06 0.035 

Xeroform+gauze x4 $12.00 1.58 0.038 1.05 0.047 

Mepilex Border $29.00 1.53 0.091 0.99 0.113 

Aquacel Ag $40.00 1.49 0.126 0.94 0.156 

Dermabond Prineo $79.00 1.37 0.249 0.79 0.307 

BE, break-even; IR, infection rate, ARR, absolute risk reduction 

Table 2. Varying Initial Infection Rate does not Affect Absolute Risk Reduction           

Total Hip Arthroplasty Total Knee Arthroplasty 

Initial IR (%) Dressing Cost† ($) BE IR (%) BE ARR (%) BE IR (%) BE ARR (%) 

0.50 

12 0.46 0.04 0.46 0.04 

30 0.41 0.09 0.41 0.09 

40 0.37 0.13 0.37 0.13 

80 0.25 0.25 0.25 0.25 

1.0 

12 0.96 0.04 0.96 0.04 

30 0.91 0.09 0.91 0.09 

40 0.87 0.13 0.87 0.13 

80 0.75 0.25 0.75 0.25 

1.5 

12 1.46 0.04 1.46 0.04 

30 1.41 0.09 1.41 0.09 

40 1.37 0.13 1.37 0.13 

80 1.25 0.25 1.25 0.25 

2.0 

12 1.96 0.04 1.96 0.04 

30 1.91 0.09 1.91 0.09 

40 1.87 0.13 1.87 0.13 

80 1.75 0.25 1.75 0.25 

2.5 

12 2.46 0.04 2.46 0.04 

30 2.41 0.09 2.41 0.09 

40 2.37 0.13 2.37 0.13 

80 2.25 0.25 2.25 0.25 

BE, break-even; IR, infection rate, ARR, absolute risk reduction 
†Approximate costs for Xeroform+gauze x4 ($12), Mepilex Border ($30), Aquacel Ag ($40), and Dermabond Prineo ($80) 

It is also possible that the costs of specific dressings 
could change or that institutions or practices could adjust 
the unit cost of dressing types via collective bargaining or 
group-purchasing agreements. It is for these reasons that 

we computed break-even points for a range of dressing 
costs, baseline infection rates, and costs of treating infec-
tion. Surgeons interpreting our study findings may com-
pare their local or institutional costs and rates to those pre-
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Table 3. Increasing Cost of Treating Infection Decreases Absolute Risk Reduction Required to Break-Even on Cost               
of Wound Dressing Utilization     

Total Hip Arthroplasty Total Knee Arthroplasty 

Cost of Treating Infection ($) Dressing Cost† ($) BE IR (%) BE ARR (%) BE IR (%) BE ARR (%) 

20,000 

12 1.56 0.06 1.04 0.06 

30 1.47 0.15 0.95 0.15 

40 1.42 0.20 0.90 0.20 

80 1.22 0.40 0.70 0.40 

25,000‡ 

12 1.57 0.05 1.05 0.05 

30 1.50 0.12 0.98 0.12 

40 1.46 0.16 0.94 0.16 

80 1.30 0.32 0.78 0.32 

30,000§ 

12 1.58 0.04 1.06 0.04 

30 1.52 0.10 1.00 0.10 

40 1.49 0.13 0.97 0.13 

80 1.35 0.27 0.83 0.27 

35,000 

12 1.59 0.03 1.07 0.03 

30 1.53 0.09 1.01 0.09 

40 1.51 0.11 0.99 0.11 

80 1.39 0.23 0.87 0.23 

40,000 

12 1.59 0.03 1.07 0.03 

30 1.55 0.08 1.03 0.08 

40 1.52 0.10 1.00 0.10 

80 1.42 0.20 0.90 0.20 

BE, break-even; IR, infection rate, ARR, absolute risk reduction 
†Approximate costs for Xeroform+gauze x4 ($12), Mepilex Border ($30), Aquacel Ag ($40), and Dermabond Prineo ($80) 
‡Approximate cost of treating periprosthetic knee infection 
§Approximate cost of treating periprosthetic hip infection 
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sented in tables 2 and 3 to find an approximate break-even 
point for the costs and rates observed in any given prac-
tice. Using the equation in figure 1, surgeons considering a 
change in dressing type could determine the precise break-
even point given the costs are rates observed in their prac-
tices. This could be a basis for a future practical study. 

CONCLUSION 

This break-even analysis investigates the cost-effectiveness 
of various dressings used in TJA, ranging from standard 
dressings that are available with materials found in most 
operating rooms to highly specialized wound dressings. 
Standard dressings, such as Xeroform and gauze, are pre-
dictably cost-effective. However, cost-effectiveness dimin-
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ishes greatly with the increasing costs of specialized dress-
ings, such as the Aquacel Ag and Dermabond Prineo. 
Notably, the break-even analysis utilized in our study can 
be applied to any joint replacement surgeon’s practice us-
ing their outcome data and product costs to determine 
which wound dressings is cost-effective for their practice. 
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