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Abstract
Background: Periprosthetic joint infections following
total hip arthroplasty (THA) can cause significant patient
morbidity and carry with them a substantial cost burden to
the healthcare system. The purpose of this study was to assess whether the addition of topical vancomycin decreased
the incidence of superficial and deep infections after primary total hip arthroplasty?
Methods: We performed a retrospective analysis of patients who underwent primary THA with (1070 hips) and
without (815 hips) the use of topical vancomycin. Records
were reviewed to determine incidence of PJI. Infections
were categorized as deep or superficial. Medical comorbidity data was evaluated for known risk factors including diabetes, rheumatoid arthritis, and BMI. Records were
further reviewed to determine surgical approach used and
bacterial cause of PJI.
Results: The overall incidence of infection in the control group was 1.47% (12 hips) and significantly decreased
to 0.47% (5 hips) with the addition of topical vancomycin (p=0.022). Deep infections also decreased from 0.86%
(7 hips) in the control group to 0.09% (1 hip) in the vancomycin group (p=0.011). There was no difference in
BMI or percent of patients with diabetes between groups.
In all patients, regardless of vancomycin use, the incidence of infection in the direct lateral approach was higher (2.04%, 9 hips) than the anterior approach (0.055%, 8
hips) (p=0.004).

Conclusions: We found a lower incidence of periprosthetic joint infection after THA with the addition of topical vancomycin. We also found a decreased incidence of
infection in patients who had surgery through an anterior
approach compared with those who had a direct lateral approach.

Background
Periprosthetic joint infections (PJI) remain one of the
most devastating complications following total hip arthroplasty. Prevention of deep infection is paramount for reducing patient morbidity and health care cost associated
with management of PJI as multiple surgeries, hospitalizations and outpatient antibiotics are often required to eradicate a deep infection. It is estimated that the incidence of
PJI will be 40,000 to 80,000 per year in the United States
by 2030 and have a cost burden of $2 to 4 billion annually
[1]. Management of a single PJI costs on average $50,000
and can increase up to $100,000 in cases with resistant organisms [2,3].
Efforts to reduce infection begin preoperatively in optimizing patient factors. Obesity, malnutrition and poor diaKeywords: total hip, infection, vancomycin, antibiotic,
arthroplasty
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betic control are all modifiable risk factors have all been
shown to increase risk of infection [4-6]. Perioperative
techniques to reduce risk of infection include proper surgical site prepping, perioperative antibiotics, use of laminar
flow, decreasing surgical time and blood loss [5,7,8].
Local surgical site techniques to reduce risk of infection
have also been employed. Some have advocated for copious irrigation with either antibiotic loaded solution or dilute betadine [9,10]. Topical antibiotics have been shown
throughout the spine literature to significantly reduce surgical site infection [11-17]. Animal models have shown
that the combination of local and systemic antibiotics significantly decrease the rate of wound infection compared
to either modality alone [18].
Gram-positive bacteria are most commonly associated
with PJI including staphylococcus aureus and staphylococcus epidermidis [19,20]. These bacteria adhere to implants and form a biofilm, which makes them difficult to
treat [21]. Approximately 10% to 20% of infections are
from gram-negative organisms and 20% of infections are
polymicrobial [22,23].
The purpose of this study was to assess whether the addition of topical vancomycin decreased the incidence of
superficial and deep infections after primary total hip arthroplasty. Secondarily, we evaluated whether there was a
difference in the incidence of infection between the direct
lateral approach and the anterior supine intermuscular approach (ASI).

Methods
We performed a retrospective comparative cohort analysis of patients who underwent primary THA with and
without the use of topical vancomycin. All patients signed
a general research consent approved and monitored by our
independent institutional review board (Western IRB; Puyallup, Washington) allowing retrospective research review.
We separated patients by year in which they had surgery.
In 2011, topical vancomycin was not used and this group
served as the control. In 2015 all patients undergoing THA
had 1g of sterile vancomycin hydrochloride sprinkled in
the wound after component implantation and prior to closure. The 2011 control group consisted of 746 patients (815
hips) while the 2015 intervention group had 987 patients
(1070 hips). All surgeries in both groups were performed
by one of three fellowship trained adult reconstruction surgeons using cementless femoral and acetabular components with polyethylene liners. Both groups of patients
cleaned their surgical site preoperatively with chlorhexidine antiseptic skin cleanser, and DuraPrep™ Surgical So-

lution (3M, St. Paul, Minnesota) was used intraoperatively
for surgical preparation in both groups.
In 2011, patients had surgery performed at either an orthopaedic specialty hospital (639) or full service general
hospital (176). In 2015, surgeries were performed at an
orthopaedic specialty hospital (589), full service hospital
(10) or outpatient surgery center (471).
Records were reviewed to determine incidence of PJI.
Infections were categorized as deep or superficial based
on a hip fluid cell count, culture and need for radical debridement. Medical comorbidity data was evaluated for
known risk factors including diabetes, rheumatoid arthritis, and BMI. Records were further reviewed to determine
surgical approach used and bacterial cause of PJI. Surgical approaches included a minimally invasive direct lateral
approach and anterior supine intermuscular (ASI) or “anterior” approach.
Statistical Analysis
Chi-squared analysis was used to compare the incidence of infection with and without intrawound vancomycin as well as incidence of infection by approach. T-test
was used to compare patients’ height, weight and BMI between groups.

Results
Patient demographic information between the groups is
listed on Table 1. Tables 2a and 2b show differences in demographics and surgical data between approaches and year
groups. In combining demographics between groups, the
mean BMI in patients who had a direct lateral was 33 kg/
m2 (range, 17.4 to 58.4), which was significantly higher
than patients who had an ASI approach, BMI 30.46 (range,
12.2 to 62.02) p<0.001. Operative time was significantly
less in the 2015 vancomycin group both in patients who
had an ASI approach (p<0.001) and direct lateral approach
(p=0.02).
The overall incidence of infection in the control group
was 1.47% (12 hips) and significantly decreased to 0.47%
(5 hips) with the addition of topical vancomycin (p=0.022).
Deep infections also decreased from 0.86% (7 hips) in the
control group to 0.09% (1 hip) in the vancomycin group
(p=0.011). Details of the infections that occurred are listed
in Table 3a and 3b. The mean BMI of patients who developed an infection was 39.1 kg/m2 (range, 26.6 to 58.2 kg/
m2). Five patients (42%) in the control group who developed infections had diabetes mellitus, while three patients
(60%) in the vancomycin group who developed infections
had rheumatoid arthritis.

Joint Implant Surgery & Research Foundation • JISRF.org • ReconstructiveReview.org

Decreased Incidence of Periprosthetic Joint Infection in Total Hip Arthroplasty with Use of Topical Vancomycin

23

In comparing surgical approach, the 2011 control patients had their surgeries performed with a direct lateral
in 314 hips (39%) and ASI approach in 501 hips (61%).
There were 7 total infections (2.23%) in the direct lateral group compared to 5 total infections (1.0%) in the ASI
group (p=0.155). There were 5 deep infections (1.59%)
in the direct lateral group compared to 2 deep infections
(0.4%) in the ASI group (p=0.072). Surgical approach
in the 2015 vancomycin cohort was direct lateral in 126
hips (12%) and ASI in 944 hips (88%). There were 2 total infections (1.59%) in the direct lateral group compared
to 3 total infections (0.32%) in the ASI group (p=0.049).
There was 1 deep infection (0.79%) in the direct lateral
group compared to 0 deep infections (0%) in the ASI group
(p=0.004).
Comparing the 2011 to 2015 direct lateral patients, the
overall infection rates decreased from 2.23% to 1.59%
with the addition of vancomycin but this was not statistically significant (p=0.667). The deep infection rate also
decreased from 1.59% in the control group to 0.79% in
the vancomycin group but was not significant (p=0.513).
Comparing the 2011 to 2015 ASI patients, the overall infection incidence decreased from 1% to 0.32% but was not
significant (p=0.097). The deep infection rate decreased
from 0.4% to 0% (p=0.024), which was significant.
In all patients, regardless of vancomycin use, the incidence of any infection in the direct lateral patients was
2.04% (9 hips) compared to 0.055% (8 hips) in the ASI approach (p=0.004). The incidence of deep infection in all direct lateral patients was 1.4% (6 hips) compared to 0.01%
(1 hip) in the ASI approach (p<0.001).
In 2011, five infections occurred in patients who had
surgery at the general hospital and seven infections occurred in patients who had surgery at the specialty hospital. In 2015, four of the infections occurred in patients
who had surgery at the specialty hospital and one infection
occurred in a patient who had surgery at the outpatient surgery center. Each of the three surgeons performed surgery
on at least four of the patients who developed infections in
both groups combined.

Table 1. Patient demographics compared between 2011 control group
and 2015 vancomycin group

Discussion

Buchholz et al first described the use of local antibiotics in 1970 [24] and since then the local application of
antibiotic has been investigated in orthopedics, cardiothoracic, vascular, and spine surgeries [25-28]. Topical vancomycin use in spine surgery has shown a greater than 50%
decrease in surgical site infections in spine surgery [29].
Johnson et al studied the local and serum vancomycin concentration levels after topical administration of vancomycin [30]. They evaluated 34 patients in whom 1G of vanco-

With the addition of topical vancomycin powder, we
observed a significant reduction in overall and deep infections with only one deep infection in 1070 hips for incidence of 0.09%. We further found that regardless of antibiotic use, the ASI surgical approach has a significantly
lower frequency of any and deep infections than the direct
lateral approach.

Characteristic

Gender (male:female)

2011

48%:52%

2015

P Value
0.004

49%:51%

Age (years)

63.3 (±11.9)

64.8 (±10.2)

Weight (pounds)

199.8 (±51.9)

201.6 (±52.0)

15.9%

13.5%

Height (inches)
BMI (kg/m2)
Diabetes

Rheumatoid arthritis

67.0 (±4.3)
31.1 (±7.3)
2.6%

67.5 (±4.3)
31.0 (±7.0)
6.3%

0.621

0.035
0.472
0.828
0.15

<0.001

Table 2a. Patient demographics and operative differences compared
between 2011 and 2015 THA performed with the anterior supine
intermuscular (ASI) approach
Characteristic

Gender (male:female)

2011 ASI

47%:53%

2015 ASI

P Value

64.7 (±10.2)

0.001

48%:52%

0.724

Age (years)

62.7 (±11.9)

Weight (pounds)

195.4 (±50.3) 198.1 (±48.9)

0.346

Operative time
(minutes)

76.1 (±37.7)

64.5 (±23.3)

<0.001

185.5 (±171)

197.9(±116)

0.070

Height (inches)
BMI (kg/m2)

Estimated blood loss
(mL)

67.1 (±4.1)
30.4 (±6.9)

67.5 (±4.2)
30.5 (±6.6)

0.115

0.808

Table 2b. Patient demographics and operative differences compared
between 2011 and 2015 THA performed via the direct lateral
approach
Characteristic

2011 Lateral

2015 Lateral

Age (years)

64.1 (±11.9)

64.9 (±10.8)

Weight (pounds)

206.8 (±53.9)

227.8 (±65.7)

72 (±29.4)

64.3 (±23.3)

0.020

182 (±145)

158 (±116)

0.200

Gender (males:female)
Height (inches)

BMI (kg/m2)

Operative time
(minutes)

Estimated blood loss
(mL)

49%:51%

67.0 (±4.7)

32.2 (±7.9)

56%:44%

67.7 (±5.0)

34.9 (±9.1)

P Value
0.166
0.512

0.163

0.001

0.003
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Table 3a. Demographic and infection characteristics of 2011 control group patients who developed an infection.
Gender Age
BMI
(years) (kg/m2)

Diagnosis, Risk Factors

Approach Infection

Organism(s)

female

osteoarthritis

female

40

37.2

osteoarthritis, Larsen syndrome

anterior

deep

cultures negative

female

60

34.8

osteoarthritis

anterior

superficial

staphylococcus coagulase negative,
staphylococcus lugdenensis

92

27.4

anterior

deep

female

80

36.1

osteoarthritis, diabetes mellitus

anterior

superficial

male

57

45.4

osteoarthritis, diabetes mellitus

lateral

deep

female

66

46.2

osteoarthritis, diabetes mellitus

lateral

deep

female

59

26.6

developmental dysplasia

lateral

deep

male

60

37.6

osteoarthritis, diabetes mellitus

lateral

superficial

female

female

female

female

73

60

71

42

31.4

58.2

42.6

56.6

osteoarthritis

osteoarthritis

osteoarthritis, history of
infection

osteoarthritis, diabetes mellitus

anterior

lateral

superficial

deep

lateral

deep

lateral

superficial

enterobacter cloacae, staphylococcus epidermidis

gram negative rods, enterobacter cloacae
staphylococcus epidermidis (resistant),
propionibacterium acnes

klebsiella pneumoniae, enterobacter cloacae

staphylococcus aureus (methicillin resistant), rare
pseudomonas
staphylococcus epidermidis, escherichia coli,
staphylococcus warneri, acinetobacter
group B beta streptococcus

proteus mirabilis, escherichia coli, pseudomonas
staphylococcus aureus coagulase positive
gram negative rods, escherichia coli

Table 3b. Demographic and infection characteristics of 2015 vancomycin group patients who developed an infection.
Gender Age
BMI
(years) (kg/m2)

Diagnosis, Risk Factors

Approach Infection

Organism(s)

female

rheumatoid arthritis, history of
infection

female

62

27.5

rheumatoid arthritis

anterior

superficial

staphylococcus aureus (methicillin resistant)

female

68

36.1

anterior

superficial

pseudomonas aeruginosa

female

67

30.1

osteoarthritis, coronary artery
disease

lateral

deep

coagulase negative staphylococcus

female

69

48.5

osteoarthritis

lateral

superficial

escherichia coli, proteus mirabilis,
peptostreptococcus anaerobius

65

41.6

rheumatoid arthritis, coumadin
therapy

anterior

mycin was mixed with 2G of tranexamic acid and injected
into the drain tube after capsule closure. One gram of vancomycin was also sprinkled in the subcutaneous tissue. Intrawound and serum levels were measured at multiple time
points up to 24 hours. They found the serum vancomycin levels remained on average below 5 µg/mL which is
well below the normal serum therapeutic level of 10 to 20
µg/mL. Meanwhile, the wound concentration of vancomycin peaked on average at 922 µg/mL. These findings support that topical vancomycin provides a highly therapeutic
intrawound concentration, with low systemic absorption.
Whiteside has described his technique of intra-operative
irrigation of normal saline with vancomycin and polymyxin [17]. The wound is irrigated throughout the case with
this solution as well as in the medullary canals prior to fi-

superficial

pseudomonas aeruginosa

nal implantation. In his reported series of 2293 arthroplasties, there were no cases of primary infection. There was
one case of a deep infection that was attributed to an unrecognized hematoma that became infected.
There has been some concern about the potential for
third body wear with the application of topical vancomycin. Qadir et al. performed a wear simulation study with 6
articulation stations, 3 of which had topical vancomycin
and 3 without [31]. After 10 million cycles they found no
difference in wear mark length, width or gravimetric wear
between groups.
The direct anterior approach for total hip arthroplasty
has gained popularity over the past decade with purported
benefits of the muscle sparing nature, faster early recovery
and ability to use fluoroscopic assistance for component
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placement and leg length assessment. While infection concern was not a driving factor behind our practice’s transition to the anterior approach, we did find in this study a
decreased incidence of overall and deep infections using
the anterior approach compared to the direct lateral. In surgeons who perform both approaches, there may be some
selection bias as the direct lateral (or alternate approach)
may be chosen for patients who are more obese. This was
shown in our current study in which the average BMI was
significantly higher in patients who had their surgery done
through a direct lateral approach. We also showed that
as more THA were done through an anterior approach in
2015, the BMI of patients who had surgery via a direct
lateral approach was significantly higher than patients in
2011 who had a direct lateral approach. Other studies have
not shown a difference in risk of infection between anterior and other approaches. Ilchmann et al found no significant difference in the risk of infection in patients undergoing primary THA from either a direct anterior (2.3%) or
lateral transgluteal approach (1.7%) [32]. Likewise, Malek
et al did not find a significant difference in infection risk
between the anterior or posterior approach [33]. With the
differences in patient BMI between the two surgical approaches in our study, BMI itself may be more of a factor
for risk of infection than the surgical approach.
This study has several limitations. The main limitation is the many variables that contribute to development
of periprosthetic joint infections including medical comorbidities, obesity, nutritional status, surgical preparation,
operative time, anemia, blood loss, and hospital arthroplasty volume [2,5]. We did find that the operative time
was significantly less with either approach in the 2015 vancomycin group compared to the 2011 group. We did not
however find a significant difference in blood loss between
groups. We did not have data on preoperative hemoglobin/hematocrit or postoperative transfusion rates. Preoperative and intraoperative surgical preparation was the same
in both groups and thus should not be a confounding factor. All 3 locations where the surgeries were performed in
both groups were high volume facilities. The surgical location did change somewhat between groups with the addition of an ambulatory surgery center in the 2015 group.
Only one patient who had surgery at the ambulatory surgery center developed a superficial infection and no patients developed a deep infection. There is likely some
selection bias on surgical location as patients with significant medical comorbidites were likely taken to the hospital for surgery. We did not assess patient nutritional status, which has been shown as risk factor for infection and
is a limitation in our findings [34]. The BMI between the
groups was pretty well matched and not significantly dif-

25

ferent. Furthermore we did not find a difference in the incidence of diabetes between groups. The vancomycin group
did have a significantly higher incidence of patients with
rheumatoid arthritis and 60% of the patients who developed an infection in this group had rheumatoid arthritis.
Even with the higher incidence of rheumatoid arthritis in
the group, the incidence of overall and deep infections was
lower. Other medical comorbidities, smoking status, and
ASA class were not assessed, which limited our analysis of
patient-related risk factors. Lastly was the limitation of the
confounding finding of differences in the infection rates
between the direct lateral approach and ASI approach as
well as the increased usage of the ASI approach in the vancomycin group. We found significantly lower incidence of
overall and deep infections in the ASI group regardless of
vancomycin usage. The use of the ASI approach increased
from 61% in 2011 to 88% in 2015. This increased use
of the ASI approach which we found had a lower infection rate is likely contributing to our findings of lower incidence of infection with addition of vancomycin in this
group. We did however find that with the addition of vancomycin there was a significant decrease in the incidence
of infection in patients who had their hip replacement from
the ASI approach, but we did not find a difference in the
direct lateral approach.
While this study does have several limitations in controlling for confounding variables, we did find a lower incidence of periprosthetic joint infection after THA with the
addition of topical vancomycin. We also found a decreased
incidence of infection in patients who had surgery through
an ASI approach compared with those who had a direct lateral approach.
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