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Surgical site infections (SSI) are one of the leading 
causes of clinical and economic burden for healthcare 
systems worldwide. According to a 2013 meta-analysis, 
SSI are the third most costly type of healthcare-acquired 
infections (HAI), with an estimated cost of US $20,785 
per patient case.1 The annual costs of SSI in Europe are 
estimated to range between €1.47 and €19.1 billion, with 
a median additional length of stay in the hospital of 10 
days.2 With almost 17 million surgical procedures per-
formed in Germany in 20173, a mean rate of 1.6 SSI per 
100 operations4 documented by the country’s national 
hospital infection surveillance system (Krankenhaus-
Infektions-Surveillance-System – KISS), resulted in €3 bil-
lion additional costs for the national healthcare system. 
The financial burden of SSI comes from managing direct 
and indirect costs. Direct costs are related to prolonged 
hospitalization, intensive care units stay, reoperation, 
hospital readmission, and additional use of medical re-
sources such as diagnostic tests and antibiotics. Indirect 
costs result from the increased risk of morbidity and 
mortality, the decrease in the quality of life, absence 
from work and the loss of earnings during recovery.5 

The spread of antimicrobial resistance (AMR), a global 
public health threat, also poses a serious risk to the pre-
vention and treatment of SSI. In fact, SSI due to antimi-
crobial resistance are difficult to treat and contribute to 
further increasing the economic burden of the disease.6 
Moreover, the increase in life expectancy brings with 
it not only a rise in the incidence of surgeries such as 

total joint replacements, but also a rise in the number of 
surgical patients with comorbid conditions. Both factors 
make managing SSI7 more problematic.

SSI are a significant source of costs after hip and 
knee arthroplasty

Almost 4.7 million orthopaedic surgeries were perfor-
med in Germany in 2017, among them were 190,000 
total hip replacements and 240,000 total knee repla-
cements.8 Approximately 1% and 0.5% of these are 
complicated by SSI, respectively, according to data of 
the European Centre for Disease Prevention and Control 
(ECDC), leading to high additional costs. The most 
frequently reported pathogens are Staphylococcus 
aureus (32-38%) and coagulase-negative staphylococci 
(17-19%).9 Several cohort studies have analysed the 
burden of SSI following hip and knee arthroplasty. 
However, due to the differences of healthcare systems, 
financial structures, and epidemiologic data world-wide, 
it is difficult to compare the results of these studies and 
make general assumptions. 

A 2018 Canadian population-based cohort study com-
pared the mean 12-month costs after primary hip and 
knee arthroplasty between the patients who were infec-
ted and those who were not. The total costs were appr. 
$54,000 higher in patients who developed a complex SSI 
than in patients with no infection.10 

Another Australian cohort study examined the factors 
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associated with increased costs in the 30 days following 
total joint replacement and found that SSI were a major 
cost driver, increasing costs by 61%.11 One important 
determinant of the costs generated by SSI is the hospital 
length of stay. Patients developing infections stay signi-
ficantly longer, and generate higher costs, than patients 
who do not develop an infection.12 

They also have a worse quality of life and need more re-
sources.  Along with the increasing number of total joint 
replacement surgeries, the number of SSI is expected to 
increase by 14% between 2020 and 2030. An aging popu-
lation and the increase in obesity prevalence also contri-
bute to this increase. Therefore, new strategies to prevent 
complications, such as SSI are needed to reduce morbi-
dity and mortality, improve quality of life, and eventually 
reduce economic burden. The goal established by the US 
Department of Health and Human Services to lower SSI 
rates by 30% is a step in this direction and could reduce 
reimbursement by $1.2 billion in total.13

Neurosurgical spine operations bear a high risk of SSI

More than 800,000 neurosurgical operations were per-
formed in Germany in 2018. More than half of them were 
spine operations for treating diseases such as vertebral 
injuries, disk disease, misalignments, or malformations.14 
SSI are significant complications after spinal surgery with 

an incidence of up to 1.9% and a mortality rate of 1.1% to 
2.3%. They are often caused by Staphylococcus aureus. 
Almost all SSI patients need to be readmitted to the hospi-
tal and often require reoperation, approximately doubling 
the healthcare costs. Data from different studies suggest 
that the first 30 days after surgery represent the most 
critical period for acquiring SSI.15 Because Staphylococcus 
aureus plays a prominent role in the onset of SSI after 
spinal surgeries, specific strategies aimed at eliminating 
this pathogen could result in a decrease of infection rates, 
in better outcomes, and ultimately in a reduction of direct 
and indirect costs. 

SSI are serious complications after surgeries for bone 
fractures

Patients undergoing surgery for skeletal trauma have a re-
latively high rate of SSI, mostly due to injury of soft tissues 
and to contamination. From an economic perspective, SSI 
can cause the loss of prosthetic devices, increased use 
of antibiotics, revision surgery, and prolonged hospital 
stay, all of which increase the financial burden. The costs 
for treating a patient with deep wound infection after a 
hip fracture are estimated to be three times higher than 
for patients without infections.16 A retrospective study of 
2,562 patients undergoing surgery for skeletal traumata 
reported SSI incidence of 4.2%.17 The risk of SSI was par-
ticularly high after elbow fractures and fractures of the 
tibia. Some patient-related risk factors such as diabetes 
or congestive heart failure, and some surgery-related risk 
factors such as site of surgery, wound drain, and number 
of operations, cannot be modified. This could hinder ef-
forts to reduce the incidence of SSI and of the SSI-associa-
ted costs after traumatological surgeries. Yet, preventive 
strategies should focus on managing patients’ underlying 
medical conditions and on prophylactic antibiotic treat-
ment such as local antibiotic therapy with vancomycin 
powder.18

Though the exact quantification of the economic burden 
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of SSI is challenging due to differences in SSI definitions, 
data gathering and surveillance systems, estimating the 
financial costs of SSI is crucial to achieving more effective 
allocation of health resources. Recent efforts are aimed 
at implementing effective preventive measures, both to 
avoid suffering for the patients and to lower the costs for 
the increasingly burdened health care systems. According 
to the ECDC, introducing specific infection prevention and 
control programs 20% to 30% of all healthcare-associated 
infections19 could be prevented, achieving those targets 
would show that reducing the economic burden of SSI is 
possible.

Consequences of SSI:
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