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A B S T R A C T

Background: We aimed to determine if reoperation-free survival following irrigation and debridement (I&D)
with head and liner exchange of infected primary THA is affected by: 1) postoperative antibiotic duration; 2)
patient characteristics; 3) infecting organism; or 4) postoperative versus hematogenous infection.
Methods: Revision THAs from 2006 to 2012 (n=1184) were observed; 26 underwent I&D with head and liner
exchange with mean 4.1-year follow-up. Patients with reoperation for infection (n= 2) versus those without
reoperation (n=24) were analyzed.
Results: Increased postoperative antibiotic therapy duration (p=0.0333) decreased risk of reoperation for in-
fection.
Conclusion: Chronic antibiotic suppression should be considered following THA I&D with head and liner ex-
change.

1. Introduction

Numbers of total hip arthroplasty (THA) revisions are projected to
increase at a rate more than double that of primary THA.1 Peripros-
thetic joint infection (PJI) may result in amputation or mortality and is
among the most common indications for THA revision. The cost of PJI
to the healthcare system is significant, and estimated to surpass 1.62
billion dollars annually by 2020.2 Thus, efforts to increase survivorship
following THA revision for PJI are essential.

Irrigation and debridement (I&D) with modular component ex-
change for the treatment of acute PJI has a success rate of 40–50%.3–6 It
is generally accepted that more severe infections require longer dura-
tion of antibiotic therapy. However, the optimal duration of post-
operative antibiotic therapy following I&D with modular component
exchange has not yet been established.7 Similarly, other predictors of
success following THA I&D with head and liner exchange are unclear.
Previous investigations of I&D for PJI have included both hips and
knees in their cohort, as well as infection following both primary and
revision arthroplasties.3,8 The conclusions of these studies are con-
founded by the differing propensities for infection in hip versus knee
and primary versus revision arthroplasty.9

The aims of our study were to determine if reoperation-free survival

following I&D with head and liner exchange of an acutely infected
primary THA is affected by: 1) postoperative antibiotic duration; 2)
patient characteristics or surgical factors; 3) infecting organism; or 4)
whether the infection was postoperative versus hematogenous.

2. Methods

2.1. Study design

We utilized a retrospective cohort study design. The source population
included all patients who underwent revision THA at a single high-volume
orthopaedic tertiary referral center from 2006 to 2012 (n=1184). Inclusion
criterion was I&D with head and liner exchange performed for acute PJI (less
than 4 weeks of symptoms) following primary THA. PJI was diagnosed using
Musculoskeletal Infection Society (MSIS) critieria.10 Exclusion critieria were
treatment for PJI of the same hip prior to I&D with liner exchange, as well as
surgery performed less than 2 years prior to the end of the follow-up period.
The two cohorts analyzed within the remaining patients (n=26) were those
who required reoperation for infection recurrence (n=2) versus those who
did not (n=24) (Fig. 1). 12 surgeons fellowship-trained in adult re-
construction performed the cases at a single hospital. The Institutional Re-
view Board at our institution approved this study.
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After THA I&D with head and liner exchange, all patients were
treated with 6 weeks of intravenous antibiotics, followed by a course of
oral antibiotics of varying duration. Type and duration of antibiotic
therapy were determined by the infectious disease consult service at our
institution.

The main study endpoint was reoperation for infection recurrence,
as defined by MSIS criteria. Patients revised for any other reason, and
those who were not revised, were censored at the end of the follow-up
period. The mean durations of clinical follow-up were as follows: 4.1
years (range 0.4–7.7 years) for the entire patient cohort; 1.5 years
(range 0.4–.6 years) for patients who required reoperation for infection
recurrence; and 4.4 years (range 2.0–7.7 years) for patients who did not
require reoperation. Though minimum 2-year follow-up was available
for all patients, study follow-up of less than 2 years duration was due to
reoperation for infection occurring within 2 years of THA I&D with
head and liner exchange.

Infecting organism, duration of postoperative antibiotic therapy,
reoperation (if any), patient demographics, co-morbidities, and surgical
factors were determined by systematic retrospective chart review. All
data were recorded on a form standardized for this study.

2.2. Statistical analysis

Fisher’s exact test and one-way ANOVA were utilized to compare
patient demographics, comorbidities, and surgical factors between the
group that required reoperation for recurrent infection and the group
that did not. Multivariate survival analysis using Cox regression was
built to examine the association between duration of antibiotic therapy
and reoperation-free survival. Surgeon random effect was controlled in
the Cox model. Standardized differences were calculated to measure the
infection recurrence effect size between two groups of infecting or-
ganisms. Two groups with an absolute value of standardized difference
score greater than 0.1 are considered different. Effect size increases as
the standardized difference score approaches 1.0.11 Multivariate Cox
regression was used to compare acute postoperative infection (within 4
weeks of primary THA) and acute hematogenous infection (more than 4
weeks after primary THA), controlling for total count of patient co-
morbidities. Data manipulation and statistical analyses were performed
using SAS software version 9.4 (SAS Institute Inc.; Cary, NC).

3. Results

Demographics and distribution of patients within each cohort, and
univariate analysis across covariates, are provided in Table 1. Following
THA I&D with head and liner exchange, 92.3% of patients remained
reoperation-free at mean duration of follow-up of 4.1 years.

Results of the regression model are given in Table 2. Increased
duration of postoperative antibiotic therapy (HR 0.997, 95% CI
0.993–0.999, p= 0.0333) following THA I&D with head and liner ex-
change decreased the risk of reoperation for infection. Comorbidities
were not associated with risk of reoperation for infection (p=0.9159).

Based on standardized difference scores, the likelihood of reopera-
tion for infection recurrence following THA I&D with head and liner
exchange varied with infecting organism (Table 3). The incidence of
infection recurrence was highest with non S. aureus staphylococcal
species, followed by methicillin sensitive S. aureus (MSSA). Culture
negative and Gram negative organisms had a lower incidence of in-
fection recurrence than other organisms, while non staphylococcal Gram
positive organisms had the lowest incidence of infection recurrence.

Multivariate analysis did not demonstrate a difference in reopera-
tion-free survival between acute postoperative and acute hematogenous
THA infections treated with I&D plus head and liner exchange
(p= 0.7437).

4. Discussion

Successful treatment of acute PJI following THA is critical to
minimizing morbidity, mortality, and cost. The optimal duration of
postoperative antibiotic therapy following I&D with modular compo-
nent exchange is unknown.7 Similarly, other predictors of success after
THA I&D with head and liner exchange have not been elucidated. Our
study aims were to determine if postoperative antibiotic duration, pa-
tient/surgical factors, infecting organism, or timing of infection onset
affect reoperation-free survival following I&D with head and liner ex-
change of an acutely infected primary THA. Prior studies with similar
aims have been confounded by mixed patient cohorts of hip, knee,
primary, and revision arthroplasties, each with different propensities
for infection.3,7,8

While our study may provide information helpful in selecting appro-
priate candidates for THA I&D with head and liner exchange and managing

Fig. 1. Flowchart for identifying all THA I&D with head and liner exchange procedures from 2006 to 2012 and the cohorts analyzed.
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