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Background: Reoperation secondary to surgical site infections can be a devastating compli-

cation inorthopaedic surgery. Infection rates in theambulatory settinghavebeen reported to

be lower than those cited in a hospital setting. However, a direct comparative analysis of

infection ratesoforthopaedicproceduresperformed inasingle specialtyambulatory surgical

center (ASC) versus a multi-specialty ASC has, to our knowledge, not been performed.

Methods: Four surgeons performed more than 10,000 orthopaedic surgeries in a multi-

specialty and single specialty ambulatory setting over 8 years. These procedures were

reviewed for postoperative deep infection within one year of initial operation.

Results: The post-surgical deep infection rate in a multi-specialty ASC was 0.81% in 2867

operations compared with a rate of 0.38% in 7311 operations performed in a single specialty

ASC ( p ¼ 0.007).

Conclusions: This study demonstrated that the rate of infection leading to reoperation was

significantly lower in a single specialty ambulatory surgery setting as opposed to one ac-

commodating multiple specialties.

Copyright ª 2013, Professor P K Surendran Memorial Education Foundation. Publishing

Services by Reed Elsevier India Pvt. Ltd. All rights reserved.
1. Introduction previously reported in hospital settings.1e4 Comparisons be-
Ambulatory surgical centers (ASCs) in orthopaedics continue

to be increasingly utilized. Efficiency, cost, and postoperative

outcomes are some of the benefits that have been widely

cited. One such postoperative outcome that has been studied

with interest is surgical site infection. Prior studies have re-

ported the infection rates in ASCs to be superior to those
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single specialty are more elusive. With teams dedicated to the

care of patients undergoing a defined set of procedures and

facilities designed with these procedures inmind, the benefits

of an ASC are maximized in this setting. Whether these

dedicated facilities and teams yield better outcomes, specif-

ically a lower infection rate, is unclear.
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Prior to April 1, 2004, all outpatient orthopaedic operations

performed at Emory were performed in a facility that was

utilized for outpatient procedures in Plastic Surgery, Otolar-

yngology, Ophthalmology, and Orthopaedic Surgery. In 2004,

an ASC devoted to Orthopaedic Surgery, Emory Orthopaedic

and Spine Center at Executive Park, became the chief facility

at which these outpatient operations were performed. After

that date, the four orthopaedic surgeons included in this study

utilized this center exclusively for their operations previously

performed at the multispecialty outpatient facility.

We sought to directly compare the reoperation rate sec-

ondary to infection in outpatient orthopaedic procedures

performed by the same group of surgeons over 8 years at a

single specialty and multispecialty outpatient facility to

further explore the relationship between rate of infection and

setting in which the operation is performed.
Table 1 e Microbiology of postoperative infections.

Organism Multispecialty Single specialty

MSSA 10 8

MRSA 3 5

Staphylococcus epidermidis 4 3

Propionibacterium acnes 1 2

Staphylococcus lugdunensis 0 2

Streptococcus spp. 1 2

Enterococcus fecalis 0 1

Anaerobics 0 1

Serratia marcescens 0 1

Corynebacterium spp. 0 1
2. Patients and methods

We performed a retrospective chart review of 9012 consecu-

tive patients who underwent total of 10,178 outpatient surgi-

cal procedures by one of four orthopaedic surgeons during one

of two time periods in this study. The surgeons in this study

included one upper extremity surgeon, a foot and ankle sur-

geon, and two sports medicine surgeons. Each surgeon had

greater than 3 years operative experience and is fellowship

trained in their respective subspecialties.We first identified all

patients undergoing more than one orthopaedic operation at

any institutional facility between January 1, 2001 and April 1,

2004. Similarly, we then identified those undergoing re-

operation between April 17, 2007 and February 28, 2011.

These dates were chosen based on the method of procedure

reporting during these time courses. We also investigated the

infection rates and case distribution during these dates based

on their respective subspecialty (Hand, Foot/Ankle, and

Sports).

Those patients who returned to any institutional facility

with an infection and subsequent reoperation were included

in this study. The determination of surgical site infection was

in accordancewith the CDC definition and included thosewho

tested positive on lab cultures, had purulent drainage, or were

deemed to have an infection by an attending surgeon. In

addition, the infection was determined to be a surgical site

infection if it occurred within 30 days after the operation if no

implant was left in place and within one year if an implant

was left in place. Patients were excluded if there was evidence

of infection prior to the initial operation or if their initial

operation was not performed in one of the two studied

facilities.

There have been many variables associated with periop-

erative infections. This study is unique in controlling formany

of these variables, such as patient preparation, patient

comorbidities, and surgeon technique. The preparation was

routinely an alcohol scrub followed by a Betadine prep. This

was true for the entirety of the dates listed; only after the

completed study dates did our institution begin using a

chlorhexidine prep. Perioperative antibiotic and postoperative

dressing protocols were consistent among individual sur-

geons across the time frames. The two facilities, although not
adjacent to each other, both had laminar flow rooms with

similar designs.

To assess and compare comorbidities between the two

cohorts, we reviewed the comorbid conditions of 50 randomly

selected patients from each cohort. We assigned each patient

a number based on the number of comorbid conditions from

zero to three, with three including those patients with three or

more comorbid conditions. Comorbidities included in this

analysis and their frequencies are listed in Table 1.

Data analysis wasmade using chi-squared test with a level

of significance set at a p-value of less than 0.05. Analysis was

made using JMP software (SAS Institute Inc., North Carolina).
3. Results

Over the period 2001e2004, 2867 operationswere performed at

the multispecialty ASC and we identified 23 deep infections,

yielding a rate of 0.81%. Over the period 2007e2011, 7311 op-

erations were performed at Executive Park with 28 total cases

of deep infection, giving a rate of 0.38% (Fig. 1). A chi-squared

test demonstrated a level of statistical significance with a

p-value of 0.007. The infection rates of each subspecialty

during both time periods are in Fig. 2.

The distribution of cases over this time was similar. Foot

and Ankle cases comprised 17.8% of the orthopaedic

procedures performed from 2001 to 2004 and 21.7% of the

procedures from 2007 to 2011. Hand cases comprised 36.9% vs.

26.5% and sports cases comprised 45.3.0% vs. 51.8%, respec-

tively (Fig. 3).

The patient characteristics of the groups selected from

each time period were not significantly different. Between the

multispecialty and single specialty facility patients, there was

not a statistically significant difference in the number of

comorbidities per patient (Table 1).

The microbiology of the infections is listed in Table 2.

There was no statistically significant difference in the distri-

bution of microorganisms between the two time periods.
4. Discussion

Surgical site infections in orthopaedic procedures have been

shown to increase cost, prolong hospitalization, and decrease

health-related quality of life.5,6 In addition, SSI rates are

frequently used as a method for comparison among
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Fig. 3 e Case distribution.

Fig. 1 e Infection rates of facilities.
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institutions and serve as a measure to promote quality

improvement. Factors influencing the rate of SSI have been

extensively studied and reported with bothmodifiable patient

risk factors (smoking, diabetes, obesity, immunosuppression,

etc.) and institutional factors (antimicrobial prophylaxis, UV

light, hand scrubbing, hair shaving, surgical duration, etc.).7,8

Surgical site infection rates are frequently cited as a benefit

to ASCs, but a comparison between single specialty and

multi-specialty settings has not been performed.1e4 Indirect

comparison of ASC rates is problematic as a number of

confounding variables can prevent reliable comparisons.

Differences between institutions in infection prevention and

recording, different surgeonswith different case distributions,

and variable specialty distribution prevent reliable contrasts.

We attempted to eliminate these variables by using a standard

method of identifying infections in a cohort undergoing pro-

cedures in one group of orthopaedic surgeons over an 8-year

period.

A limitation of this study includes its retrospective nature.

While the records from all institutional hospitals were

reviewed in search of eligible subjects, it is possible a small

subset of patients did not follow up at a university-associated

facility. By using a large sample size, we attempted to equiv-

ocate this subset between the two groups and yield a matched

and accurate comparison.

The incidence of infection in clean orthopaedic surgery has

been reported to be 0.5%e6.5%.9 A study of a similar cohort in

an orthopaedic ASC was shown to be as low as 0.33%.1 Our

study is consistent with these results, demonstrating a rate of

0.38% in the 7311 cases performed at Executive Park. This rate

shows a reduction of infection leading to reoperation by more
Fig. 2 e Infection rates distribution.
than half when compared with the results of outpatient pro-

cedures performed by the same group of surgeons at a mul-

tispecialty facility.

We also classified cases based on type of operation to

evaluate the distribution between foot and ankle, hand, and

sports operations. It has been previously established that

procedures involving the foot and ankle are associated with

high rates of infection and increased difficulty in eliminating

bacteria of the forefoot prior to surgery.10e13 In our sample, we

found a small difference (17.8% vs. 21.7%) in the proportion of

foot and ankle cases performed between the two sampleswith

a great proportion of foot and ankle cases being performed

in the time period 2007e2011. While the cases between the

two time periods did not show an identical distribution, it is

important to note that of the set of procedures shown to have

a higher infection rate are more highly represented during the

time period spent operating at the single specialty facility.

This study is unique in that it provides direct comparison

of infection rates in two different settingswith the same group

of surgeons and procedures. Indirect comparisons of infection

rates are problematic due to varied reporting methods for

infection, unequal procedure distributions among facilities,

and institutional differences in the prevention of infection in

the pre-, intra-, and post-operative settings. We controlled for

these factors by using a consistent method of retrieving cases

of infection in a cohort of patients undergoing operation by

the same group of surgeons over an 8-year period. This study
Table 2 e Distribution of comorbidities.

# Of comorbidities Multispecialty Single specialty

0 30(0.6) 29(0.58)

1 14(0.28) 13(0.26)

2 5(0.1) 7(0.14)

3 1(0.02) 1(0.02)

Comorbidities

identified

Hypertension (18), Thyroid abnormalities (9),

Coronary Artery Disease (6),

Diabetes Mellitus (5), Asthma (4),

History of Cancer (3), Heart Arrhythmia (3),

Congestive Heart Failure (2),

Rheumatoid Arthritis (2), Anemia (2),

Seizure disorder (1), Chronic steroid use (1)
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is distinctive in the fact that it maintains the same four sur-

geons, the same preoperative and postoperative protocols,

and similar patient cohorts undergoing a similar distribution

of outpatient procedures over an extended time period.

This study suggests that among the many factors which

impact surgical site infection, the setting in which the oper-

ation takes place is another consideration which can be

controlled by the surgeon to give the most optimal post-

operative course and result.
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