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Abstract

Management of joint infection is an evolving topic. This article reviews the literature
on the management of native and prosthetic joint infection and suggests some

areas of improvement in short- and long-term management which could lead to
better patient outcomes. Surgical management is the mainstay of treatment for

native or prosthetic knee infection and aspiration should only be used for diagnostic
purposes. A multidisciplinary team approach and compliance with national guidelines,
alongside referral networks and pooling of expertise, should be mandatory to improve
patient outcomes.
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Introduction

Septic arthritis is a serious and potentially life-threatening condition which causes rapid
destruction of the articular cartilage and irreversible damage and arthritis of the involved
joint (Geirsson et al, 2007). Prosthetic joint infection is one of the most severe and costly
complications following total joint arthroplasty (Aggarwal et al, 2013). Septic arthritis
and prosthetic joint infection are significant causes of morbidity, mortality and economic
burden associated with increased healthcare costs and prolonged hospital stays.

The incidence of septic arthritis is 2—6/100000 population (Geirsson et al, 2007). The
reported post-arthroscopy infection rate is 0.5-2% and the post-injection infection rate
varies from 0.005-0.0002% (Geirsson et al, 2007). This is significant as the number of
arthroscopic surgeries has greatly increased in recent years.

The incidence of prosthetic joint infections varies widely, depending on the study
population and the definition used. The prevalence of prosthetic joint infection in primary
hip and knee replacement procedures is estimated to be between 0.5% and 3% (Cui et al,
2007), and the number of periprosthetic infections is expected to increase as the number
of these procedures continues to rise (Kurtz et al, 2005; Pina et al, 2019). The risk of
developing septic arthritis increases with the number of risk factors present (Gardner and
Weisman, 1990). Patients with rheumatoid arthritis are at particular risk of septic arthritis,
associated with high mortality and morbidity (Gardner and Weisman, 1990). The incidence
of prosthetic joint infections is also increasing as a result of the ageing population, and
the increasing prevalence of comorbidities such as diabetes and obesity (Tande and Patel,
2014). This article reviews the literature on the management of native and prosthetic
joint infection and suggests some areas which could improve the short- and long-term
management of patients.

Aetiology

Septic arthritis and prosthetic joint infection can be the result of contiguous or haematogenous
spread or iatrogenic causes. Ulcerated skin or penetrating trauma can lead to contiguous
spread. Causes of haematogenous spread include urinary tract infection, skin infection
or intravenous drug use. Previous intra-articular injection or recent joint surgery can be
iatrogenic causes of joint infection.
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Risk factors

Risk factors for joint infection include age, inflammatory joint disease, intravenous drug
use, immunosuppressive medication, alcohol or drug disorder, diabetes, corticosteroid
injection, recent joint surgery, avascular necrosis, joint prostheses, the presence of other
infections such as skin infections, and indwelling catheters (Pedersen et al, 2010; Tande and
Patel, 2014; Alexiou, 2022; Jeong Bae et al, 2022). An age of over 80 years is associated
with an increased risk of infection (Kaandorp et al, 1995).

Pathogenesis

Septic arthritis or prosthetic joint infections can be caused by bacteria, fungi or mycobacteria.
The most common causative organisms are Staphylococcus aureus and coagulase-negative
staphylococci, followed by Gram-negative bacteria and streptococci.

The ability to form biofilms is a key factor in the pathogenesis of prosthetic joint
infections (Gbejuade et al, 2015). Biofilms are communities of bacteria that are protected
by a matrix of extracellular polymeric substances, making them resistant to antibiotics
and host immune responses.

Diagnosis
Diagnosis of septic arthritis or prosthetic joint infections can be challenging, and often
requires a combination of clinical, radiological and laboratory investigations (Figure 1).
Diagnosis of prosthetic joint infection is difficult as there is no ‘gold standard’ (Della
Valle et al, 2011).

Joint infection is diagnosed by a combination of clinical features, blood and radiological
investigations, joint aspiration and results of other tests.

Clinical features

The clinical features of septic arthritis and prosthetic joint infections include pain, swelling,
erythema and warmth at the site of the affected joint. However, these symptoms can also
be present in other non-infectious inflammatory conditions or with the loosening of an
aseptic component. There can be a sinus and/or purulent discharge. Patients can also present
acutely and be in septic shock, which requires urgent medical and surgical attention.

Laboratory investigations
Investigations including blood cultures and synovial fluid analysis can help to identify the
causative organism and guide specific antibiotic therapy for native joint septic arthritis.
Indicators of septic arthritis are purulent discharge or aspirate, synovial fluid white blood
cell count >50000 cells/ul, polymorphonuclear cells >90% and microbial growth from
synovial fluid (Ravn et al, 2023).

Laboratory investigations:
B C-reactive protein level, erythrocyte sedimentation rate,
white blood cell count, full blood count, blood cultures
B Synovial fluid aspirate analysis (Gram staining, culture
sensitivity, white blood cell count and neutrophil
differential count

B Ancillary investigations including liver and renal function
tests before commencing treatment with antibiotics

Clinical features:

B Joint pain, swelling and overlying
skin erythema and warmth

B Discharging sinus

Y

Radiological investigations:
B Plain radiographs of the affected joint: orthogonal views

B Magnetic resonance imaging with contrast to assess soft
tissue and marrow extent

B Computed tomography for osteomyelitis or bone changes

Y

© 2024 MA Healthcare Ltd

Figure 1. Approach to a patient with septic arthritis or prosthetic joint infection.
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Erythrocyte sedimentation rate and C-reactive protein levels can sometimes be normal in
joint infections caused by slow-growing organisms and also in immunocompromised patients.

In the subacute setting, a diagnosis of tuberculosis should be kept in mind, especially
in patients from endemic areas or who have previously had tuberculosis.

According to the criteria proposed by the Musculoskeletal Infection Society (Parvizi
et al, 2011), prosthetic joint infection exists when:

B There is a sinus tract communicating with the prosthesis or
B A pathogen is isolated by culture from at least two separate tissue or fluid samples
obtained from the affected prosthetic joint; or
m Four of the following six criteria exist:
1. Elevated serum erythrocyte sedimentation rate and serum C-reactive protein
concentration
. Elevated synovial white blood cell count
. Elevated synovial neutrophil percentage (% polymorphonuclear cells)
. Presence of purulence in the affected joint
. Isolation of a microorganism in one culture of periprosthetic tissue or fluid
. More than five neutrophils per high-power field in five high-power fields observed
from histological analysis of periprosthetic tissue at x 400 magnification (Parvizi
etal, 2011).

The findings of meta-analyses on the role of inflammatory blood markers in the diagnosis
of prosthetic joint infections are summarised in Table 1 (Berbari et al, 2010; Yuan et al,
2015; Shahi and Parvizi, 2016; Huerfano et al, 2017; Xie et al, 2017; Yoon et al, 2018).

Most experts advocate the use of erythrocyte sedimentation rate and blood C-reactive
protein levels as markers for assessing patients with a suspected prosthetic joint infection
(Spangehl et al, 1999; Patel et al, 2005; Parvizi et al, 2000).

AN B W

Radiological investigations

Imaging via plain radiographs should be performed for all cases of suspected infection or
septic arthritis. This can help identify markers of infection such as soft tissue swelling,
periosteal reaction or implants, and is also helpful for follow-up monitoring. In cases
of prosthetic joint infection, there may be implant loosening, component malposition
or fractures around the implant. Serial plain radiographs may also show progression of
loosening or malalignment.

Cross-sectional imaging, such as magnetic resonance imaging, computed tomography and
bone scanning, is probably overused in joint infection and has a higher negative predictive
value in excluding infections as the specificity is low. They are helpful to look at the integrity
of soft tissues and to detect an abscess or osteomyelitis. Table 2 summarises the sensitivity and
specificity of imaging in prosthetic joint infection (Signore et al, 2019; Romano et al, 2020).

Other investigations
Aspiration of joint fluid
This has the highest precision and accuracy for diagnosis of septic arthritis or prosthetic
joint infection and will suggest the organism involved. It should always be performed in a
sterile environment such as an operating theatre or interventional radiology suite to avoid

Table 1. Result of meta-analyses on the role of inflammatory blood

markers in diagnosis of prosthetic joint infections

Test Sensitivity (%) Specificity (%)

C-reactive protein 86.9-88.0 73.0-78.6

Erythrocyte sedimentation rate 75-86 70.0-72.3 2

Interleukin-6 72-97 89-91 g

D-dimer 89 93 §

Procalcitonin 53-58 92-95 %
From Berbari et al (2010); Huerfano et al (2017); Xie et al (2017); Yoon et al (2018) g
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Table 2. Sensitivity and specificity of imaging in prosthetic joint infection

Pooled sensitivity (%) Pooled specificity (%)

Type of study (95% confidence interval) (95% confidence interval)
Bone scintigraphy 82 (70-89) 25 (16-36)

Leukocyte scintigraphy 61 (43-76) 77 (63-87)

Combined bone and leukocyte scintigraphy 78 (72-83) 84 (75-90)
Fluorodeoxy-glucose positron emission tomography 96 (88-99) 91 (81-95)

Magnetic resonance imaging 84 (69-92) 60 (38-78)

Radiography No data No data

Computed tomography No data No data

Combined bone and gallium scintigraphy No data No data

Gallium scintigraphy No data No data

From Signore et al (2019); Romano et al (2020)

contamination. The fluid should be collected in sterile pots and blood culture bottles and sent
to the laboratory for testing according to locally agreed protocols. Ideally, Gram staining,
microbiological culture sensitivity, synovial fluid leucocyte count and neutrophil differential
counts should be performed. The concordance between preoperative and intraoperative
cultures can vary. If a microbe is in the planktonic stage, this can lead to false-negative
preoperative aspiration results. Antibiotics should be stopped at least 2 weeks before
aspiration, although if this is not possible in an acute setting, aspiration should ideally be
done before starting antibiotics. Patients should remain on broad-spectrum antibiotics until
the results of culture and sensitivity are obtained. The most accurate intraoperative culture
is obtained from the biofilm behind the implants.

Other tests
Synovial diagnostic assistance tests for substances such as leucocyte esterase, alpha defensin
and calprotectin are expensive and not completely diagnostic. They are more helpful to
exclude infections. The diagnostic accuracy of the synovial assistance tests complements the
measurement of synovial C-reactive protein levels and blood erythrocyte sedimentation rate.
Table 3 lists specific cut-off values that help diagnose prosthetic joint infection. In
addition to the tests listed in Table 3, non-gonococcal septic arthritis will typically have
white cell counts greater than 100000/ml and >75% neutrophils (Alexiou, 2022).

Differential diagnoses

The differential diagnoses of joint infection include inflammatory conditions (osteoarthritis,
psoriatic arthritis, rheumatoid arthritis and gout), haemarthrosis, trauma, cellulitis,
tuberculosis and Lyme disease. Most cases are obvious with a hot swollen joint or a sinus
but differentiating between an infected and non-infected joint can be difficult, especially
in immunocompromised patients (Alexiou, 2022).

Table 3. Specific cut-off values for diagnosing prosthetic joint infection

Acute prosthetic joint Chronic prosthetic

Test infection <6 weeks joint infection >6 weeks
C-reactive protein >100mg/litre >10mg/litre =
Synovial white blood cell count >10000cells/pl >3000cells /pl §
Synovial polymorphonuclear (%) >90 >80 g
Erythrocyte sedimentation rate Not useful >30mm/hour §
From Trampuz et al (2004); Della Valle et al (2007); Ghanem et al (2008); Zmistowski et al (2014) g
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Management

The management of septic arthritis or prosthetic joint infection requires a multidisciplinary
approach involving orthopaedic surgeons, infectious disease specialists, rheumatologists,
microbiologists, tissue viability nurses and physiotherapists. Treatment is complex and
often requires a combination of inpatient antibiotic therapy and surgical intervention. The
goals of treatment are to eradicate the infection, preserve joint function and minimise the
risk of recurrent infection (Figure 2).

Therapeutic aspiration
This is controversial and the authors do not completely agree that therapeutic aspiration
is beneficial. Coakley et al (2006) suggested aspirating the joint to dryness as often as
necessary, but the authors believe that this should be done only for aseptic inflammatory
joints and not for septic joints. Alexiou (2022) suggested aspiration of the septic joint to
preserve life, avoid progression to systemic infection, preserve joint function and prevent
morbidity associated with complications such as amputation and arthrodesis. However,
the authors believe therapeutic aspiration will not help to prevent systemic complications.
Aspiration should be used as a diagnostic not a therapeutic tool.
An orthopaedic review should be undertaken shortly after admission as part of a
multidisciplinary team review.
An international consensus meeting (Schwarz et al, 2019) suggested that arthroscopic
washout can be used to treat acute sepsis of the native knee joint. Potent solutions (eg
acetic acid, chlorhexidine, betadine) can be used for arthroscopic washout in prosthetic
joint infections, although the exact efficacy of these is not yet known.
Complementary antibiotic therapy is important and helps to stabilise the patient and
eradicate infection. However, for antibiotics to be effective, the 6Ds should be followed:
1. Diagnosis: appropriate antibiotics should be given after the identification of organisms
with culture and sensitivity
2. Dose: adequate dosage of the antibiotics depending on microbiological advice and the
patient’s weight

. Duration: short duration of antibiotics is as effective as longer duration (Li et al, 2019)

. Duality: ideally combination therapy is given rather than a single antibiotic

. Delivery: systemic and/or local antibiotics can be used

. Discuss: it should be mandatory to discuss each case of infection in the multidisciplinary
meeting, which should involve orthopaedic surgeons, microbiologists, pharmacists,
nurses and orthogeriatricians.

AN U B~ W

Transfer patient through referral network Involve regional multidisciplinary team for
hospitals (if recommended/ needed as management consensus:

per multidisciplinary team)

B Orthopaedic surgeons
No ¢ M Infectious disease specialist
Non-operative management | ¢ Fit for surgery B Rheumatologists
(antibiotics) B Microbiologists
v Yes B Radiologists
Surgeries and/or antibiotic = Tlssu.e V|ab|I|t.y nurses
therapy as per multidisciplinary B Physiotherapists

team consensus (oral/
intravenous or combined)

v
Y Y

Native joint Prosthetic joint infection
\4 v \ 4
Arthroscopic Open B Debridement, antibiotics and
washout washout implant retention

B Single-stage revision
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Figure 2. Proposed management of patient with confirmed septic arthritis or prosthetic joint infection.
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Surgical treatment

The surgical treatment of septic arthritis is either by arthroscopic or open washout and
debridement of the joint. Arthroscopic surgery is preferred for most cases to reduce the
bacterial load and relieve the intra-articular pressure, thereby relieving pain. Open surgery
is usually performed when there have been multiple failed attempts at arthroscopic surgery,
there is severe adhesion in the joint, in small joints where arthroscopic surgery is not
possible and in patients with osteomyelitis (Figures 3a—d).

Surgery for prosthetic joint infection varies depending on the extent of infection and the
type of prosthesis. Debridement, antibiotics and implant retention is the preferred initial
treatment for early prosthetic joint infections, while single-stage or two-stage revision
arthroplasty is preferred for late prosthetic joint infections. Amputation is preferred for
repeated failed attempts to control infection (Figure 4).

Antibiotic therapy
This should be guided by the causative organism and the antibiotic susceptibility pattern.
Some patients may need antibiotic therapy for several weeks or months.

Surgery for septic arthritis or prosthetic joint infection should involve a multidisciplinary
team approach. British Orthopaedic Association (2022) guidelines for revision total knee
replacement emphasised the need for a multidisciplinary team approach and focus on the
volume of revision knee replacements performed by each orthopaedic unit and individual
surgeon. The authors suggest that at least 30 revision knee replacements should be performed
per unit and 15 per surgeon each year. The aim should be to perform at least 30—100 revision
knee replacements per unit per year, to gain expertise in these complex surgeries. The volume
of surgery performed for septic arthritis is even smaller than that for prosthetic joint infections.

Figure 3. a. Radiograph of an 18-year-old male, with insulin-dependent diabetes mellitus, who was admitted to the intensive
therapy unit with sepsis and pan-diaphyseal osteomyelitis. He had life-threatening infection which was treated in intensive
therapy unit. Orthopaedic treatment was performed to prevent recurrence and remove the infected material from the humeral
shaft by reaming the humeral canal. b. Surgical reaming of the humerus has been performed and infected material removed.
c. Radiograph 6 months post-surgery shows improvement with reduced lysis in bone and healing periosteal reaction. d.
Radiograph 12months post-surgery showing near-normal looking humerus.

™

Figure 4. a. Patient with an above-knee amputation for chronic prosthetic joint infection of the knee had recurrence of infection
as a result of inadequate initial debridement. This was managed surgically with further debridement and use of negative
pressure dressings. b. Infected above-knee amputation stump with a large ulcer. c. Postoperative radiograph of the amputation
stump after debridement. d. Healed postoperative amputation stump after debridement and use of negative pressure dressings.

© 2024 MA Healthcare Ltd
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The British Orthopaedic Association (2022) also suggested that the structure of an
organisation and coordinated referral pathways between hospitals should be optimised for
appropriate care for these patients.

Complications

Alexiou (2022) suggested the following complications of septic arthritis:

1. Antibiotic-associated allergic reaction (medium risk) — the authors believe this is possible
but should not be mentioned as the first complication of septic joint treatment

2. Osteomyelitis is another complication which in the authors’ experience happens late
in septic joints

3. Joint destruction — Alexiou (2022) suggested that if there is irreversible joint damage,
then an orthopaedic opinion should be sought regarding surgical solutions for ongoing
pain and disability. The authors believe that orthopaedic referral and opinion should be
done early in the treatment of septic arthritis and a referral after joint destruction is too
late. Getting it Right First Time (https://gettingitrightfirsttime.co.uk/) protocols should
be followed to help improve outcomes and save costs.

Conclusions

Surgery is the mainstay of treatment for septic arthritis and prosthetic joint infection.
Aspiration should be done for diagnostic purposes only. Complementary antibiotic therapy
is important and helps to stabilise the patient and eradicate infection.

Author details
"Department of Trauma and Orthopaedics, East Suffolk and North Essex NHS Foundation Trust, UK
°Department of Orthopaedics, Schoen Clinic, London, UK

Conflicts of interest
The authors declare that there are no conflicts of interest.

References

Aggarwal VK, Rasouli MR, Parvizi J. Periprosthetic joint infection: current concept. Indian J Orthop.
2013;47(1):10-17. https://doi.org/10.4103/0019-5413.106884

Alexiou A. Septic arthritis. 2022. https://bestpractice.bmj.com/topics/en-gb/3000116 (accessed 11
January 2024)

Berbari E, Mabry T, Tsaras G et al. Inflammatory blood laboratory levels as markers of prosthetic joint
infection. J Bone Joint Surg. 2010;92(11):2102-2109. https://doi.org/10.2106/jbjs.i.01199

British Orthopaedic Association. Revision total knee replacement surgical practice guidelines. 2022.
https://www.boa.ac.uk/static/971872a7-4db9-47b8-a0fc7dd9733c6256/Revision-Total-Knee-
Replacement-Surgical-Practice-Guidelines.pdf (accessed 11 January 2024)

Key points

B Revision surgery should be delivered by regional networks and cases should be
discussed with regional network hospitals and patients transferred if needed.

B Collaborating around a multidisciplinary team meeting should lead to the best
decision for the patient.

B Compliance with national standards and guidelines should be mandatory as far
as possible.

B Economy of resources and pooling expertise will improve patient management.

B Incentivising best patient care will help improve productivity in hospitals.

© 2024 MA Healthcare Ltd

British Journal of Hospital Medicine | 2024 | https://doi.org/10.12968/hmed.2023.0219



REVIEW

Coakley G, Mathews C, Field M et al. BSR and BHPR, BOA, RCGP and BSAC guidelines for
management of the hot swollen joint in adults. Rheumatology. 2006;45(8):1039-1041. https://doi.
org/10.1093/rheumatology/kel163a

Cui Q, Mihalko WM, Shields JS et al. Antibiotic-impregnated cement spacers for the treatment of
infection associated with total hip or knee arthroplasty. J Bone Joint Surg. 2007;89(4):871-882. https://
doi.org/10.2106/jbjs.e.01070

Della Valle CJ, Sporer SM, Jacobs JJ et al. Preoperative testing for sepsis before revision total knee
arthroplasty. J Arthroplasty. 2007;22(6):90-93. https://doi.org/10.1016/j.arth.2007.04.013

Della Valle C, Parvizi J, Bauer TW et al. American Academy of Orthopaedic Surgeons clinical practice
guideline on the diagnosis of periprosthetic joint infections of the hip and knee. J Bone Joint Surg Am.
2011:93(14):1355-1357. https://doi.org/10.2106/JBJS.9314ebo

Gardner GC, Weisman MH. Pyarthrosis in patients with rheumatoid arthritis: a report of 13 cases
and a review of the literature from the past 40 years. Am J Med. 1990;88(5):503-511. https://doi.
org/10.1016/0002-9343(90)90430-1

Gbejuade HO, Lovering AM, Webb JC. The role of microbial biofilms in prosthetic joint infections: a
review. Acta Orthop. 2015;86(2):147-158. https://doi.org/10.3109/17453674.2014.966290

Geirsson AJ, Statkevicius S, Vikingsson A. Septic arthritis in Iceland 1990-2002: increasing incidence due
to iatrogenic infections. Ann Rheum Dis. 2007;67(5):638-643. https://doi.org/10.1136/ard.2007.077131

Ghanem E, Parvizi J, Burnett RSJ et al. Cell count and differential of aspirated fluid in the diagnosis of
infection at the site of total knee arthroplasty. J] Bone Joint Surg Am. 2008;90(8):1637-1643. https://
doi.org/10.2106/jbjs.g.00470

Huerfano E, Bautista M, Huerfano M et al. Screening for infection before revision hip arthroplasty: a
meta-analysis of likelihood ratios of erythrocyte sedimentation rate and serum C-reactive protein
levels. J Am Acad Orthop Surg. 2017;25(12):809-817. https://doi.org/10.5435/jaaos-d-16-00642

Jeong Bae K, Chae YJ, Jae Jung S et al. Incidence and risk factors for periprosthetic joint infection:
a common data model analysis. Jt Dis Relat Surg. 2022;33(2):303-313. https://doi.org/10.52312/
jdrs.2022.671

Kaandorp CJE, Schaardenburg DV, Krijnen P et al. Risk factors for septic arthritis in patients with joint
disease. Arthritis Rheum. 1995;38(12):1819-1825. https://doi.org/10.1002/art.1780381215

Kurtz S, Mowat F, Ong K et al. Prevalence of primary and revision total hip and knee arthroplasty in the
United States from 1990 through 2002. J Bone Joint Surg Am. 2005;87(7):1487-1497. https://doi.
org/10.2106/00004623-200507000-00010

Li H-K, Rombach I, Zambellas R et al. Oral versus intravenous antibiotics for bone and joint infection. N
Engl J Med. 2019;380(5):425-436. https://doi.org/10.1056/nejmoal 710926

Parvizi J, Ghanem E, Menashe S et al. Periprosthetic infection: what are the diagnostic challenges? J Bone
Joint Surg Am. 2006;88(suppl_4):138-147. https://doi.org/10.2106/jbjs.f.00609

Parvizi J, Zmistowski B, Berbari EF et al. New definition for periprosthetic joint infection: from the
Workgroup of the Musculoskeletal Infection Society. Clin Orthop Relat Res. 2011;469(11):2992-2994.
https://doi.org/10.1007/s11999-011-2102-9

Patel R, Osmon DR, Hanssen AD. The diagnosis of prosthetic joint infection current techniques
and emerging technologies. Clin Orthop Relat Res. 2005;437:55-58. https://doi.org/10.1097/01.
blo.0000175121.73675.fd

Pedersen AB, Svendsson JE, Johnsen SP et al. Risk factors for revision due to infection after primary total
hip arthroplasty. Acta Orthop. 2010;81(5):542-547. https://doi.org/10.3109/17453674.2010.519908

Pina M, Gaukhman AD, Hayden B et al. Three concurrent periprosthetic joint infections: a case report and
literature review. Hip Pelvis. 2019;31(1):57. https://doi.org/10.5371/hp.2019.31.1.57

Ravn C, Neyt J, Benito N et al. Guideline for management of septic arthritis in native joints (SANJO). J
Bone Jt Infect. 2023;8(1):29-37. https://doi.org/10.5194/jbji-8-29-2023

Romano CL, Petrosillo N, Argento G et al. The role of imaging techniques to define a peri-prosthetic hip
and knee joint infection: multidisciplinary consensus statements. J Clin Med. 2020;9(8):2548. https://
doi.org/10.3390/jcm9082548

Schwarz EM, Parvizi J, Gehrke T et al. 2018 international consensus meeting on musculoskeletal
infection: research priorities from the general assembly questions. J Orthop Res. 2019;37(5):997-1006.
https://doi.org/10.1002/jor.24293

Shahi A, Parvizi J. The role of biomarkers in the diagnosis of periprosthetic joint infection. EFORT Open
Rev. 2016;1(7):275-278. https://doi.org/10.1302/2058-5241.1.160019

Signore A, Sconfienza LM, Borens O et al. Consensus document for the diagnosis of prosthetic joint
infections: a joint paper by the EANM, EBJIS, and ESR (with ESCMID endorsement). Eur J Nucl
Med Mol Imaging. 2019;46(4):971-988. https://doi.org/10.1007/s00259-019-4263-9

© 2024 MA Healthcare Ltd

British Journal of Hospital Medicine | 2024 | https://doi.org/10.12968/hmed.2023.0219



REVIEW

Spangehl MJ, Masterson E, Masri BA et al. The role of intraoperative gram stain in the diagnosis of
infection during revision total hip arthroplasty. J Arthroplasty. 1999;14(8):952-956. https://doi.
org/10.1016/50883-5403(99)90009-8

Tande AJ, Patel R. Prosthetic joint infection. Clin Microbiol Rev. 2014;27(2):302-345. https://doi.
org/10.1128/cmr.00111-13

Trampuz A, Hanssen AD, Osmon DR et al. Synovial fluid leukocyte count and differential for the
diagnosis of prosthetic knee infection. Am J Med. 2004;117(8):556-562. https://doi.org/10.1016/j.
amjmed.2004.06.022

Xie K, Qu X, Yan M. Procalcitonin and a-defensin for diagnosis of periprosthetic joint infections. J
Arthroplasty. 2017;32(4):1387-1394. https://doi.org/10.1016/j.arth.2016.10.001

Yoon JR, Yang SH, Shin YS. Diagnostic accuracy of interleukin-6 and procalcitonin in patients with
periprosthetic joint infection: a systematic review and meta-analysis. Int Orthop. 2018;42(6):1213—
1226. https://doi.org/10.1007/s00264-017-3744-3

Yuan K, Li WD, Qiang Y, Cui ZM. Comparison of procalcitonin and C-reactive protein for the diagnosis
of periprosthetic joint infection before revision total hip arthroplasty. Surg Infect. 2015;16(2):146—150.
https://doi.org/10.1089/sur.2014.034

Zmistowski B, Della Valle C, Bauer TW et al. Diagnosis of periprosthetic joint infection. J Arthroplasty.
2014529(2):77-83. https://doi.org/10.1016/j.arth.2013.09.040

© 2024 MA Healthcare Ltd

British Journal of Hospital Medicine | 2024 | https://doi.org/10.12968/hmed.2023.0219



