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QUESTION 2: Is the diagnosis of post-traumatic arthritis associated with increased risks of 
subsequent surgical site infections/periprosthetic joint infections (SSIs/PJIs) after 
joint arthroplasty?

RECOMMENDATION: Yes. Total joint arthroplasty (TJA) for patients with post-traumatic arthritis of the hip or knee carries higher risks of 
developing SSIs/PJIs. The incidence is markedly higher in patients with previous surgeries and retained implants.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 97%, Disagree: 1%, Abstain: 2% (Unanimous, Strongest Consensus)

RATIONALE  

Symptomatic arthritis of the hip, knee and ankle has been reported 
to be secondary to traumatic causes 12% of the time [1]. There have 

been few high-quality studies assessing the impacts of the preop-
erative diagnoses on the risks for SSIs and PJIs. However, numerous 
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studies have evaluated clinical and radiographic outcomes following 
TJAs for post-traumatic arthritis, but often lack a comparison group 
[1–14]. Moreover, studies have shown total knee arthroplasty (TKA) 
with retained hardware from a tibial plateau fracture is associated 
with a higher incidence of PJI compared to TKA for patients without 
retained hardware [15].

Bala et al. evaluated surgical complications among 3,509 patients 
undergoing TKA for post-traumatic arthritis in comparison to 
257,611 controls from the Medicare database with at least two years 
of follow-up [1]. They found that post-traumatic arthritis patients 
were at a 4.93% risk of deep infection, compared to a 2.93% risk among 
the primary osteoarthritis group, for a signifi cant odds ratio of 1.72 
(95% confi dence interval (CI) 1.47 to 2.01). Pedersen et al. used the 
National Danish Registry to evaluate risk for revision due to infec-
tion among 9,380 patients undergoing total hip arthroplasty (THA) 
due to arthritis following proximal femoral fractures compared to 
63,318 control patients undergoing THA for primary osteoarthritis [16]. 
Post-traumatic THA patients experienced a 0.94% rate of deep infec-
tions, compared with 0.70% for primary osteoarthritis patients, for a 
non-signifi cant diff erence in adjusted relative risk of 1.46 (95% CI 0.99 
to 2.17). Similar results were observed in the Danish Knee Arthroplasty 
Registry that noted revisions were more frequent in post-traumatic 
arthritis knee patients [17]. Database studies have also been used 
to identify risk factors for SSIs/PJIs, which have shown higher infec-
tion rates in patients diagnosed with post-traumatic arthritis [18,19].

Saleh et al. performed a systematic review of TKAs for the treat-
ment of post-traumatic arthritis that included 16 prospective and 
retrospective studies [10]. Primary outcomes focused on clinical 
function scores. Rates among the population that reported infection 
as a complication totaled 20.9% for superfi cial infections (62/296 total 
patients) and 16.5% for deep infections (67/405 total patients). No 
comparison groups were available for analysis among these studies. 
These proportions are higher than most published rates of PJIs for 
TKAs performed due to primary osteoarthritis. Similarly, a systemic 
review assessed the outcomes of THAs following acetabular fracture 
and noted that the risk of infections in THAs following acetabular 
fractures was higher than that for conventional hip arthroplasties, 
especially in patients with multiple prior surgeries and retained 
hardware from previous acetabular reconstruction [20].

Other studies provided proportions of PJIs as a secondary 
outcome among post-traumatic patients and primary osteoar-
thritis patients. Ge et al. performed a retrospective review of 27 
patients who underwent TKAs following periarticular fracture 
compared to 45 patients who had a history of soft tissue injury 
about the knee without fracture [3]. Small numbers of PJIs were 
reported with two reported superfi cial infections in each group 
(7.4% vs. 2.3%) and four deep infections in the fracture group 
(15%) compared to zero in the soft tissue group. Lunebourg et al. 
reported on functional outcomes following TKAs. They compared 
33 patients with a history of periarticular fractures with 407 
primary osteoarthritis controls [6]. No superfi cial infections 
were reported in the post-traumatic group compared to one in 
the primary osteoarthritis group (0.02%), while two deep infec-
tions were reported in the post-traumatic group (6.1%) compared 
to zero in the primary osteoarthritis group. Scott  et al. evalu-
ated clinical outcomes of TKAs following tibial plateau fractures 
among 31 patients compared to a matched cohort of 93 primary 
osteoarthritis patients [12]. They reported four superfi cial infec-
tions in the post-traumatic group (12.8%) compared to one in 
the primary osteoarthritis group (1%). They reported one deep 
infection in each group (3.2% vs. 1%). Morison et al. performed a 
retrospective case-control study of patients who underwent THAs 
after acetabular fracture vs. a matched cohort of patients who had 
received THAs for primary osteoarthritis or avascular necrosis 

[21]. The authors observed that patients with a previous acetab-
ular fracture had a higher likelihood of developing infections.

Further studies only reported infection rates for the post-trau-
matic patients without a comparison group. Proportion of patients 
experiencing infection in these studies ranged from 3.2 to 26.7% for 
superfi cial, and 3.2 to 20% for deep [2,4,5,7–9,11,13,14,22]. Only one 
study evaluated the risks of PJIs following THAs. All other included 
studies focused on PJIs following TKAs as a primary or secondary 
outcome. We conclude that a rate of PJIs following TJA for post-trau-
matic arthritis is likely higher than TJAs for primary osteoarthritis. 
However, few studies are evaluating this topic as a primary outcome, 
and the majority of these have limited number of infection events 
available for analysis. 
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QUESTION 3: What nutritional markers are the most sensitive and specifi c for surgical site 
infections and periprosthetic infections (SSIs/PJIs)? Does improvement in nutritional status 
reduce the risk of SSI/PJI?

RECOMMENDATION: Serum albumin < 3.5 g/dL has been demonstrated to be an independent risk factor for SSIs/PJIs following total joint arthro-
plasty in multiple, large-scale studies. However, other nutritional markers are poorly studied. Currently, there is insuffi  cient evidence to prove that 
correction of preoperative nutritional markers reduces the risks of subsequent SSIs/PJIs. Despite the absence of such evidence, we recognize the 
importance of an optimized nutritional status before total joint arthroplasty (TJA) to reduce the risks of SSIs/PJIs.

LEVEL OF EVIDENCE: Moderate

DELEGATE VOTE: Agree: 98%, Disagree: 1%, Abstain: 1% (Unanimous, Strongest Consensus)

RATIONALE  

It is well established that malnutrition is associated with an increased 
risk of a number of adverse outcomes following TJA, including 
wound healing problems, longer hospital stays and PJIs [1–3]. The 
prevalence of malnutrition in patients undergoing orthopaedic 
procedures has been reported to be as high as 50% [4]. However, it 
is unclear which nutritional markers are most sensitive and specifi c 
for SSIs and PJIs. Serologic values and anthropometric measures have 
been utilized to determine nutritional status. 

Serologic markers commonly used as markers of malnutri-
tion include serum albumin concentration < 3.5 g/dL, serum total 
lymphocyte count (TLC) of <1500 cells/m3 and serum transferrin < 
200 mg/dL. Other serum markers, including serum prealbumin, have 
been discussed in nutritional literature but levels for malnutrition 
have been poorly defi ned in the orthopaedic literature. 

Gherini et al. evaluated preoperative serum albumin and trans-
ferrin levels in patients undergoing primary total hip arthroplasty 
(THA) and found that delayed wound healing was associated with 
a lower preoperative serum transferrin (226 mg/dl in complicated 
cases vs. 262 mg/dl in those that did not have any complications) [5]. 
Alfargieny et al. found that serum albumin, but not serum TLC, was 
an independent predictor of SSIs following primary THA [6]. Other 
recent studies have also identifi ed serum albumin as an independent 
predictor of SSIs and PJIs [2,6–12]. Studies of 37,173 patients under-
going total knee arthroplasty (TKA) and 49,475 patients undergoing 
THA in the American College of Surgeons National Surgical Quality 
Improvement Program (ACS NSQIP) database found that albumin < 
3.5 g/dL was a stronger independent predictor of SSI and mortality 
than obesity [8,13]. The superfi cial SSI rate was 2.14% in patients with 
hypoalbuminemia vs. 0.71% in patients with normal serum albumin 
following THA and 1.27 vs. 0.64% following TKA. The deep SSI rate was 
0.38% in patient with serum albumin ≥ 3.5 g/dL vs. 0.12% in patients 
with hypoalbuminemia following TKA and 0.71 vs. 0.27% in THA [8,13]. 

In the revision TJA sett ing, low serum albumin has also been 
found to be an independent risk factor for postoperative SSIs and 
PJIs. Yi et al. evaluated the associations between malnutrition, septic 
failure and acute infection occurring after revision TJAs. The nutri-
tional parameters used were serum albumin, TLC and transferrin. 
They found that in the presence of one or more altered parameters, 
suggestive of malnutrition, that these independently associated 

with both chronic PJIs and acute postoperative infections [2]. Bohl 
et al. found that patients undergoing revision TJA with hypoalbu-
minemia were more than twice as likely to develop PJIs within 30 
days than those with serum albumin > 3.5 g/Dl [11]. 

Anthropometric measures such as calf circumference, arm 
muscle circumference and triceps skinfold have been utilized to 
identify undernutrition in orthopaedic patients, but cutoff s are 
poorly defi ned and correlations with SSIs and PJIs are not well 
studied [14–17].

Serum albumin is the most widely studied nutritional marker 
in patients undergoing TJA. Due to the correlations between nutri-
tional status and postoperative complications, patients suspected 
of malnurishment should have nutritional parameters evaluated 
prior to elective arthroplasty. However, there is currently inadequate 
evidence to determine whether correction of preoperative nutri-
tional markers results in decreased rates of SSIs and PJIs. 
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