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QUESTION 3: Does previous surgery (arthroscopic, fracture fixation, other non-arthroplasty)
increase the risk of subsequent elbow periprosthetic joint infection (PJI) after total

elbow arthroplasty (TEA)?

RECOMMENDATION: There is an apparent increase in the percentage of infections among patients with a previous operation in the affected
elbow joint, though the association is not robust and needs to be further analyzed.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE

A comprehensive literature search of three online databases
(PubMed/Medline, the Cochrane database for clinical trials, and
Embase) was performed using the following MeSH search terms:
“elbow,” “elbow joint,” “joint prosthesis,” “arthroplasty,” “replace-
ment,” “elbow replacement,” “elbow arthroplasty” and “elbow pros-
thesis.”

Because of the evolution of TEA techniques, only articles
published from January 2000 until September 2018 were reviewed.
By the titles and abstracts, two reviewers independently identified
potentially relevant articles for review of the full text. The reference
lists of the included articles were manually checked to avoid missing
relevant articles. When the entire text was obtained, the authors
independently selected articles. Studies were not blinded for author,
affiliation or source.

” o«

Inclusion and Exclusion Criteria

The included articles presented original data on patients who
had undergone TEA. The diagnoses included the following indica-
tions: osteoarthritis, trauma/fracture, post-traumatic osteoarthritis,
rheumatoid arthritis, hemophilia and other inflammatory diseases.
Studies with a minimum duration of follow-up of two years and a
minimum of five patients were included. Studies on revision opera-
tions were not included. Articles presenting the results of both
revision and primary TEA were excluded unless the information
for primary TEA could be extracted. Articles presenting the results
for interposition arthroplasties, fully-hinged prostheses, hemiar-
throplasty or partial resurfacing of the elbow were reviewed if they
included information regarding the outcome of further treatment
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with TEAwith extractable outcome data. Review articles, expert opin-
ions and surgical technique articles were excluded. When possible,
studies comparing different groups were analyzed separately. The
search was restricted to articles written in English, Spanish and
French. Some articles that represent institutional historical data-
bases were included only once.

Data Extraction

After the initial assessment for inclusion, two reviewers
extracted data from the included articles. The primary goal was to
determine the rate of infection after TEA and the pathogen respon-
sible for determining the best potential antibiotic regimen.

The following parameters were recorded when available:
numbers of patients and elbows, sex, age, design of TEA implant,
indication for TEA (e.g., primary osteoarthritis, rheumatoid arthritis,
fracture, post-traumatic osteoarthritis or other abnormality),
whether the prosthesis was linked or unlinked, the rate of infec-
tion and the pathogen responsible. When prophylactic antibiotics
were reported, they were recorded. Specific information regarding
previous operations prior to arthroplasty was searched, as it was the
focus of this review.

No other attempt was made to extract other data regarding
other complications. Data regarding the number and type of
surgical procedures before index TEA was collected and outcomes of
these TEAs were extracted when available. Revision for infection was
defined as removal of all or part of the arthroplasty or loosening that
required removal regardless of the indication, or if a new TEA was
implanted or excised.

Data and Statistical Analysis

Different groups were established by the preoperative regimen
and the causative pathogen, when known. The outcome measures
were the rate of infection and the distribution according to the
pathogen. When sensitivity antibiotic analysis was performed, this
information was also analyzed.

Methodological Quality

The two authors assigned the methodological quality of
included studies according to the Center for Evidence-Based Medi-
cine [1].

RESULTS

Articles

After the removal of duplicate articles, our initial search yielded
227 articles from Medline, Embase and Google Scholar. After title and
abstract evaluation, a list of 56 articles was created for full review.
After a full review, 35 studies were deemed suitable for further assess-
ment and data collection.

There were no prospective case series and no randomized
controlled trials. All were level IV evidence. Data were extracted into
astandard worksheet for further analysis.

Prior procedures

Reporting of previous surgery before TEA was only available
in six studies. Two hundred and one patients out of 291 (69%) were
reported to have had prior surgery before TEA. The average rate of
infection in these six studies was 11%, which is almost double to the
reported rate of 5.5% in our concurrent systematic review (Table 1).

Kodde et al. reported on a series of 17 patients treated for post-
traumatic arthritis with a cemented semi-constrained prosthesis,

with a mean follow-up of 32 months. Fourteen patients had a prior
operation consisting mainly in open reduction and internal fixa-
tion (nine cases, 64%), two patients had radial head resection, two
had radial head prostheses implantation and one case had a medial
epicondyle resection [2]. There was one case of infection (1%), but
information is lacking regarding to which group it pertained. Addi-
tionally, the follow-up was short so that longer follow-up could
increase the described rate of infection.

Baksi et al. reported on the use of a sloppy-hinge TEA for the
treatment of fresh elbow fractures and non-unions. Eleven of the
41 cases reported had a previous failed internal fixation [3]. One of
these patients suffered an infection that was treated with resection
arthroplasty (1%) compared to one infection in 30 cases that did not
undergo prior procedures (0.03%).

Throckmorton etal. reported on 84 patients with post-traumatic
arthritis undergoing a semi-constrained TEA with a mean follow-
up of nine years. The majority of this group of patients (9o0%) had
prior surgery and the authors report seven deep infections without
further information regarding the risk of preoperative surgery. The
mean number of preoperative surgeries was three, so this group of
patients may not be comparable to other studies [4].

Cil et al. reported the outcomes of a semi-constrained TEA for
post-traumatic arthritis in 92 patients, of which 76 had previous
surgery [5]. Of note, eight patients had a history of prior infection. At
latest follow-up, five patients had an infection, all of which had had
a previous operation. Interestingly, three of these patients had had a
previous infection, so it is difficult to interpret if these were indeed a
new episode or a reactivation of a latent infection.

Peden etal. reported on the outcome for TEA for an ankylosed or
fused elbow, reporting 3 infections out of 13 cases [6]. One occurred
perioperatively and the other happened at 2 and 15 years. Two of the
three cases had previous surgery, but the type of surgery is not explic-
itly stated.

Sorbie et al. reported on a series of 44 unlinked TEA for hemo-
philic arthritis, rheumatoid arthritis or posttraumatic arthritis [7].
Sixteen patients had had a previous operation in the elbow and one
of the seven infections occurred in a patient with post-traumatic
arthritis and history of a previous operation. Once more, no refer-
ence to the number or type of previous operations was provided.

In a landmark paper, Morrey et al. reported on the outcome of
14 patients with an infection after TEA out of a group of 156 patients
(9%) [8]. The rate of infection was 8 out of 99 patients without
previous surgery compared to 6 out of 49 patients that had prior
surgery (8% vs. 12.2%). This relationship was not statistically signifi-
cant, alone. If only patients with previous surgery and rheumatoid
arthritis were analyzed, the authors found a significant association,
but the number of patients is so small that these findings should
be interpreted with caution. Additionally, two of the patients with
rheumatoid arthritis and prior surgery were on steroids.

The authors defined infection as deep sepsis that included
different clinical and laboratory findings.

Conclusions

There is insufficient information regarding the influence of
previous surgery on the incidence of infection after total elbow
arthroplasty. Inadequate reporting regarding the number of proce-
dures, the type of procedures and other patient-associated factors
makes achieving definitive conclusions difficult. In a landmark
paper, Morrey et al. highlighted the association of prior opera-
tion with the development of a periprosthetic joint infection after
TEA. However, even though there is an apparent increase in the
percentage of infections among patients with a previous operation,
the association is not robust and needs to be further analyzed.
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TABLE 1. Summary of information regarding the rate of infection after TEA when having prior surgery

Number o Number of
s Number % . - :
Author, Year Indication Arthroplasty . Previous  Additional Information
of Cases . Infection .
Infections Surgeries
Kodde et al., 2013 PT Coonrad-Morrey 17 1 5.8 14 None
Baksi et al., 2011 PT Baksi sloppy 41 2 4.9 11 1infection in 11 PTs w/
hinge prior surgery vs. 1/30 w/o
prior surgery
Throckmortonetal, | PT Coonrad-Morrey 84 7 83 76 None
2010
Sorbie et al., 2011 RhA/ PT/ Sorbie 44 7 17% 16 1infection with prior
Hemophilia surgery (PT)/ 6 had
infection immuno-
suppression (RhA)
Peden et al., 2009 10 PT/ Coonrad-Morrey 13 3 23% 8 2 of 3infected had prior
3RhA surgery
Ciletal,, 2008 PT Coonrad-Morrey 92 5 5.4 76 All 5 infections had prior
surgery (3 had infection
prior to index TEA)

PT, post-traumatic; RhA, rheumatoid arthritis; TEA, total elbow arthroplasty
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