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Welcome

Dear colleagues,

It is a great honour to host and organise the 35th Annual Meeting of the European Bone and Joint
Infection Society in Oxford, United Kingdom, 1-3 September 2016.

The conference will be held in the historic Examination Schools in the centre of Oxford which we
believe will give you a great opportunity to enjoy the city while also experiencing an interesting and
stimulating conference. You will be able to visit many of the famous attractions in Oxford and we have
arranged social events in prestigious venues around the city and University.

This year the conference will focus on patient management and particularly on how we can improve
treatment and outcomes for these unfortunate people. The programme will be provided with keynote
lectures, free paper sessions, industry symposia and posters. We hope the scientific programme will be
of value to increase your knowledge, improve your future clinical work and build your friendships in the
Society.

And last, but not least we would like to send a special thank you to all our industry partners and exhibi-
tors for sponsoring the meeting. Without them this conference would not have been possible.

On behalf of the local organising committee and the EBJIS board,

Klaus Kirketerp-Mgiller, President of EBJIS

Martin McNally, Local Chair and Vice President of EBJIS
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Vice President
Past President
General Secretary
Treasurer

Members

Associate Members

Klaus Kirketerp-Maller
Martin McNally

Heinz Winkler

Charles Vogely

Olivier Borens

Alex Soriano
Lorenzo Drago

Carlo Romano
Konstantinos Malizos
Christof Wagner

Local Organising Committee

Chair

Members
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Martin McNally

Bridget Atkins

Andrew Brent

Fares Haddad

Elham Khatamzas
Jose Lomascabeza
Rhidian Morgan-Jones
Alex Ramsden
Matthew Scarborough
Adrian Taylor
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Floor plan of venue
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General information

Conference venue

Examination Schools
University of Oxford
75-81 High Street
Oxford, OX1 4BG
United Kingdom

Badges

The conference name badges must be worn at all
times during the conference. Access to the confer-
ence venue will not be granted without the name
badge issued by the conference organisers.

Entitlements for participants
Admission to all scientific sessions and

industry symposia, admission to exhibition, con-
ference bags with final programme and abstract
book, CME credits, coffee breaks and lunch,
Welcome reception Thursday 1/9, and Farewell
high tea Saturday 3/9.

CME credits

The conference has been granted 15 European
CME credits (ECMEC) by the European Accred-
itation Council for Continuing Medical Education
(EACCME). Participants who wish to apply for
CME credits should go to the registration desk to
confirm their attendance each day. The certificate
will be issued after the conference.

Conference app

Download the conference app to your mobile
device. Search for “EBJIS 2016” in your app
store. You will be able to view the day-by-day
programme, select sessions, and make your own
agenda. All accepted abstracts will be published
in the app.

Cloak room and storage

A cloak room and storage deposit located on the
ground floor (Room 12) will be available throughout
the conference.

Conference language
English.

Information for Speakers

Please bring your presentation to the technician

in the auditorium in due time before your pres-
entation. Please bring your presentation on a USB
stick. At the end of the conference, all presenta-
tions will be deleted in order to secure that no
copyright issues will arise.

Social events

Welcome reception on 1 September 2016
The welcome reception will take place at
the Museum of Natural History in Oxford

at 18.15-19.45.

Oxford University Museum of Natural History
Parks Road
Oxford, OX1 3PW

Gala dinner on 2 September 2016

The gala dinner will take place at the charming
Balliol College in the Balliol Hall at 19.30-23.00.
NB: There are no more tickets available for the gala
dinner.

Balliol College
Broad Street
Oxford, OX1 3BJ




About Oxford

m  Oxford is the city where Penicillin
was discovered and first used

m It has one of the oldest Universities in
Europe, starting in the 11th Century

m  Oxford was one of the sites for the
filming of the Harry Potter Films

There are many beautiful sights to explore while
in Oxford. But we would recommend you to visit
The Bodleian Library with its beautiful Gothic
architecture, the Botanic Garden which is
situated on the banks of the River Cherwell and
The Ashmolean Museum which is one of the
finest and oldest museums within Great Britain.
Admission to the museum is free.

The Examination Schools

Built between 1876 and 1882 and designed by
Sir Thomas Jackson, this historical Grade |l listed
venue was created to house the University of
Oxford’s examinations. The venue was not only
intended to be used for examinations, but the
site played host to the first of many ceremonial
events to be held there; a grand concert in the
presence of the Prince of Wales.

The Examination Schools, however, have seen
more than just the grandeur of royal concerts:
during both the second and first World Wars the
Schools served as a military hospital. Proof of
this lies in the basement of the building where
signs reading “resuscitation room” may still be
seen.

Today the Examination Schools fulfil their primary
purpose as an examination centre for the
University and each year in June, almost twelve
hundred undergraduates every day sit their
exams in one of the grand exam halls. During
the rest of term, the Schools house several
lectures for subjects as well as being rented

out for conferences and exhibitions.
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Map of Oxford

n Conference Venue
Examination Schools
75-81 High Street
Oxford, OX1 4BG

E Welcome Reception
Museum of Natural History
Parks Road,

Oxford, OX1 3PW

E Gala Dinner
Balliol College
Broad Street
Oxford, OX1 3BJ

1 0Oid Bank Hotel
92-94 High Street
Oxford OX1 4BJ
United Kingdom

B Queen’s College
High Street
Oxford OX1 4AW

ﬂ Magdalen College
Oxford OX1 4AU
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PROGRAMME Thursday 1 September 2016

I Y T S

7.00
08:15-08:30

08:30-09:30

01
02
03

09:30-10:40

04

05

06

07

10:40-11:15

11:15-12:45

08

09

010

011

012

013

014

015

016

017

018

Room: South School
Registration
Welcome

Opening Ceremony

Key session 1: Where are we in Bone and Joint Infection?
Society Supported Session, Supported by the British Infection Association

Experimental studies on infection after osteosynthesis
Prospects for whole genome sequencing for diagnostics

Interactions between staphylococci, osteoblasts and osteoclasts
— what do we know in 20167

Key session 2: Prosthetic Joint Infection

Society Supported Session, Supported by the British Hip Society
Introduction to the scale and cost of the problem and direction of travel
Biofilm biology and novel therapies in PJI

Antibiotic delivery in cementless revision

DAIR — role and limitations

Coffee break, posters and exhibition

Free Papers A
(6 min + 2 min)

Early surgical debridement in patients with suspected acute infection after hip or
knee arthroplasty — safe, effective and without negative functional impact

Early prosthetic joint infection after total hip arthroplasty
The unsuspected prosthetic joint infection: the incidence and consequences of
positive intraoperative cultures in presumed aseptic knee and hip revisions

Survivorship and function of massive endoprostheses used in the management of
peri-prosthetic joint infections around the hip and knee

Normalization of inflammatory parameters between two stage revision of infected
prosthesis are not predictive of success — is it still reasonable to continue to wait?

Alpha-defensin test* for evaluation of periprosthetic joint infection
Alpha Defensin immunoassay for diagnosing PJI. A prospective study
Agreement between preoperative joint aspiration results and causative pathogens

in patients with prosthetic hip and knee infections treated with a two-stage revision

Is there a relationship between perioperative positive cultures or positive leukocyte
counting during exchange arthroplasty and postoperative infections?

Commercially pure dissolvable antibiotic beads: a clinical review of 756 cases of
periprosthetic joint infection and aseptic revision arthroplasty

Multidrug resistant bacteria: an independent predictor of failure in
periprosthetic joint infection

Martin McNally (Local Chair)
Klaus Kirketerp-Maller
(President, EBJIS)

Chairs:
Bridget Atkins & Charles Vogely

Fintan Moriarty
David Eyre

Frédeéric Laurent

Chairs:
Fares Haddad (President BHS) &
Matthew Scarborough

Fares Haddad
Jason Webb
Edward McPherson

Roger Gundle

Chairs:

Heinz Winkler & Roger Gundle
Luis Barros

Kjersti Kaul Jenssen
Anouk Jacobs

Abtin Alvand

Pedro Barreira

Irene Katharina Sigmund
Akos Zahar

Peter Declercq

Marta Ginesta Serrano

Edward McPherson

Scott Evans
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Coffee break, posters and exhibition

Free Papers B Chairs:
(6 min + 2 min) Carlo Romano & Martin McNally
019  Risk factors for the development of deep infection following hip fracture surgery: Richard Holleyman >
analysis of 2,822 consecutive patients 7
>
020  Low-grade-infection in the pathogenesis of primarily aseptically classified nonunion of the ~ Simon Hackl 'g
lower extremity — based on tibial-shaft-nonunion —
021 Indications for and problems with bone-defect-reconstruction with the Ulf-Joachim Gerlach
Masquelet-technique
022  Masquelet technique: a systematic review thirty years after its introduction llaria Morelli
0
023 Invitro evaluation of lytic bacteriophage activity against methicillin-resistant Tamta Tkhilaishvili o
Staphylococcus aureus (MRSA) biofilm ©
—
024  Gentamicin containing bone substitute to prevent infections during bone reconstruction Mindaugas Stravinskas 2
surgery «©
o ‘ ' - ) ©
025  Association of TNF-a and lymphotoxin-a gene polymorphisms and susceptibility of Nan Jiang 5

extremity chronic osteomyelitis in Chinese population

026  Role of preoperative bone biopsy in the microbiological diagnosis of lower extremity Pablo Corona
chronic osteomyelitis

027  Risk factors for recurrence of chronic posttraumatic osteomyelitis Mauro Salles

028  Antimicrobial stewardship in the management of acute osteomyelitis and septic arthritis Ahmed Ezzat
in children

029  Bone transport for post-infectious segmental defects in children Antonio Loro 13

Poster overview




PROGRAMME Thursday 1 September 2016
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12:45-14:00

14:00-15:10

15:15-15:50

15:50-16:20

16:20-17:20

17:20-17:45

18:15-19:45

20:00

14

030
031

032
033

034

035

036

037

038

039

040

048
049
050

051

Room: South School

Lunch
Industry Symposium A, 12:50-13:50

Key session 3:
Infection Networks and Registries

What can the registers tell us about infection and what can they not tell us?

The UK perspective on regional infection networks and the fledgling Bone and Joint
Infection Registry

Certification Process of MSI Units in Europe - key-factors - corner-stones - limits

How can we learn from own mistakes? The urgent need for standardized
diagnostic criteria and outcome definition of prosthetic joint infection

Rapid Fire Papers 1
(3 min + 2 min)

Synovial calprotectin; a rapid test to diagnose a prosthetic joint infection
Prospective, randomized comparison of one- versus two-stage bursectomy for
moderate to severe septic bursitis

Comparison of knee arthrodesis with Knee Arthrodesis Nail System and
Femoro-Tibial Nail combined with ALAC spacer as salvage therapy for infected

knee with bone defect

A calcium sulphate / hydroxyapatite bone graft substitute eluting gentamicin
in the treatment of diabetic foot osteomyelitis: a mid-term follow-up

Risk reduction on PJI with S. Aureus eradication therapy in THA
Evaluation of the current trends and management of spinal infection
Results of treatment of septic arthritis of the hip with an antibiotic-

loaded cement spacer

Coffee break, posters and exhibition

Key Session 4:
Perioperative Care of the Infected Patient

Optimisation of the infected patient prior to surgery

Anaesthesia for complex bone infection patients: keep it simple
Good mental health for good physical outcomes: how we can help
Cierny & Mader Lecture

Crossing Borders in Bone and Joint Infection Management

Welcome Drinks, Natural History Museum

Industry Sponsored Dinners, Free Evening

More information on pp. 22-23

Chairs: Rhidian Morgan-Jones
& Guenter Lob

Lars Engaeseter

Mike Reed

Andreas Tiemann

Andrej Trampuz

Chairs:

Simon Warren & David Stubbs
Marjan Wouthuyzen-Bakker

Benjamin Lipsky

Ireneusz Babiak

Christine Whisstock

Adriaan Thomas

Stefanie Andrew

Ernesto Mufioz-Mahamud

Chairs: Mike Reed
& Matthew Scarborough

Alex Soriano

Svetlana Galitzine
Matthew Hotopf
Chair: Martin McNally

Carlo Romano
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Room: East School

Lunch
Industry Symposium B, 12.50-13.50 More information on pp. 24-25
Linked to South School
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Rapid Fire Papers 2 Chairs: Frederic Laurent &
(3 min + 2 min) Klaus Kirketerp-Maller
041  Theatre door opening as a marker of theatre discipline and infection control: Scott Parker
are standards slipping?
[}
042  Influence of delay and temporary preservation conditions of bacteriological tissue QOlivier Cornu 1=
samples on the diagnosis of bone infection: an experimental model g
043  The influence of titanium and steel fracture fixation plates with different surface topogra- Willem-Jan Metsemakers >
phies on infection rates in a rabbit fracture model g
044 Application of next generation sequencing for the diagnosis of orthopaedic infection; Leanne Cleaver
an evaluation of four DNA extraction techniques
045  Cost-to-benefit evaluation of antibiofilm microbiological diagnostic techniques in Maria Teresa Trentinaglia
orthopaedics
046  Varying degrees of biofilm inhibition by gentamicin, vancomycin and daptomycin loaded Herbert Gbejuade

acrylic cement: an in vitro model of cement periprosthetic infection

047  Can we rely on histopapthological results for the diagnosis of prosthetic joint infection? Camille Fourcade
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Coffee break, posters and exhibition

Oral abstracts
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PROGRAMME

Friday 2 September 2016

N [N

7.45
08:15-09:15

09:20-10:20

10:20-10:30
10:30-11:00
11:00-12:30

16

052
053
054

055

056
057

058

059

060

061

062

063

064

065

066

067

068

Room: South School
Registration

Key Session 5:
Soft-tissue Management in MSK Infections

Society Supported Session, Supported by British Association of Plastic,

Reconstructive and Aesthetic Surgeons (BAPRAS)
Improving outcomes in open fractures

Using perforator flaps to cover defects with Chronic Osteomyelitis
Role of Plastic Surgeon in prosthetic joint infection

Key Session 6:
Optimizing Outcomes in Osteomyelitis

Preoperative assessment and planning in the management of post-traumatic
osteomyelitis

Patient-friendly surgery in Osteomyelitis

From diagnostics to discharge planning: Getting It Right First Time
2015 Travelling Fellowship Report

Coffee break, posters and exhibition

Free Papers C
(6 min + 2 min)

Costs and renumeration of osteomyelitis treatment involving free flaps:
implications of return to theatre

Antibiotic resistance profiles of surgical site infections in hip hemiarthroplasty;
comparing low dose single antibiotic versus high dose dual antibiotic
impregnated cement

Prophylactic effect of an injectable hydroxyapatite / calcium sulphate
biocomposite eluting antibiotic in the treatment of open fractures with plate

Treatment of chronic osteomyelitis of the lower limb with a new injectable,
vancomycin-loaded, calcium sulfate / hydroxyapatite composite

Radiographic and histological analysis of a synthetic bone graft substitute
eluting gentamicin in the treatment of chronic osteomyelitis: a retrospective
study in humans

AB-cemented interlocking in infected non-unions of lower extremity: 5 years
follow-up

External fixation using a locking plate: a reliable way in treating distal tibial
post-traumatic osteomyelitis

Novel calcium phosphate antibiotic carrier for bone healing with slow release
properties

Is an antibiotic-loaded hydrogel coating able to reduce early post-surgical
infection after internal osteosynthesis?

Efficacy of negative pressure wound treatment (NPWT) in the
management of septic trauma cases

Management of infectious fractures with “cement-plate complex” (CPC)method

Chairs:
Alex Ramsden & Umraz Kahn

Umraz Kahn
Joon Pio Hong
Alex Ramsden

Chairs: Andrew Brent &
Geert Walenkamp
Charalampos Zalavras

Martin McNally
Bridget Atkins

Martins Malzubris

Chairs: Charalampos
Zalavras & Christof Wagner
Janka Fazekas

Ben Tyas

Damiano Papadia

Martin Glombitza

Michael Diefenbeck

Oleg Bondarev

Zhao Xie

Siddhesh Angle

Carlo Romano

Laszlo Gergely NGt

Zhao Xie
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069

070

071

072

073

074

075

076

077

078

079

Linked to South School

Linked to South School

Room: East School

Coffee break, posters and exhibition

Free Papers D
(6 min + 2 min)

The myth of surgical sterility: bacterial contamination of knee arthroplasty drapes

Knee arthrodesis after prosthetic joint infection: are functional outcome and
complication rates comparable with above-the-knee amputation?

Silver-coated megaprostheses of the proximal Tibia in patients with bone sarcoma:
does silver prevent infection?

Intra-osteoblastic synergy of daptomycin with oxacillin and ceftaroline

Global changes in Staphylococcus aureus gene expression during human prosthetic

joint infection

Treatment of infection after primary total hip arthroplasty in a university hospital

Powder technology applied to the major acetabular bone loss: an innovative massive
custom made acetabular component. Three years of follow-up for 13 patients

Epidemiology, clinical features and outcomes of native joint septic arthritis in adults

in South Auckland, New Zealand

Open versus arthroscopic treatment of acute septic arthritis of the native knee

Positive MSIS Minor-criteria have an impact on the outcome of THA and TKA revisions:

a matched-pair analysis

Infection related readmissions following elective orthopaedic & trauma surgery

- experience from a major trauma centre

Chairs: Parham Sendi &
Rhidian Morgan-Jones
Scott Parker

Mario Morgenstern

Arne Streitbuerger

Frédéric Laurent

Trine Rolighed Thomsen

Olav Lutro

Gérard Giordano

Stephen McBride

Mark Loewenthal

Kevin Staats

Aaron Dean
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PROGRAMME

N [N

12:30-13:45

13:45-14:45

14:45-15:20

14:45-17:15
15:20-16:10

16:10-17:25

17:20-18:45

19:30-23:00

18

080
081
082

086

087

088

089

094

095

096

097

098

099

0100

0101

Friday 2 September 2016

Room: South School

Lunch
Industry Symposium C, 12.35-13.35

Key Session 7:
Treatment Approaches to PJI

Treatment strategies in PJI of the Hip
The role of the ID Physician in treatment of PJI
Patient-adapted treatment of an infected TKA: a Swiss Algorithm

Free Papers E
(6mins+2mins)

Antibiotic prophylaxis not indicated for dental procedures in patients with joint
prostheses: a new Dutch guideline

Functional Outcome of Debridement, Antibiotics and Implant Retention (DAIR) in
hip peri-prosthetic joint infection - a case — control study

Incise draping™ is protective against surgical site contamination during hip
surgery: a prospective, randomized trial

Prosthetic joint infections in Australia and New Zealand: the first 275 patients
from the PIANO (Prosthetic joint Infection in Australia and New Zealand Obser-
vational) study

Country Delegates Meeting, Room 11

Coffee break, posters and exhibition

Free Papers G
(6mins+2mins)

Inpatient systemic sepsis alert systems do not demonstrate utility after joint
arthroplasty

Diagnosis of persistent infection in prosthetic two-stage exchange: PCR analysis
of sonication fluid from bone cement spacers

Intraoperative microbiological investigation in prosthetic joint infections — sonica-
tion brings added value but is not a substitute for traditional sampling

Stability over 6 weeks of antibiotics in aqueous solution at body temperature with
and without initial heat treatment mimicking curing bone cement

Hydrogel impregnation of bone chips allows prolonged cefazolin release
Radiographic remodeling patterns of a gentamicin-eluting hydroxyapatite /
calcium sulfate biocomposite. Preliminary results from a large animal model

Postoperative infections after arthroscopic rotator cuff repair. Treatment and
results in a prospectively registered cohort

Internalization of Propionibacterium acnes by osteoblasts depends on P. acnes
genetic background

EBJIS Gala Dinner in Balliol College
(welcome drinks at 19.30, dinner at 20.00)

More information on pp. 26-27

Chairs: Adrian Taylor & Simon

Warren

Jason Webb
Parham Sendi
Olivier Borens

Chairs:

Jason Webb & Olivier Borens

Geert Walenkamp
(9 mins +2 mins)
Marie-Eve Bolduc

Antonia Chen

Joshua Davis

Christof Wagner

Chairs: Charles Vogely &
Chema Lomascabeza
Antonia Chen

Sandrine Mariaux

Pedro Neves

Peter Wahl

Guy Putzeys

Werner Hettwer

Kjersti Kaul Jenssen

Guillaume Aubin
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083
084
085

090

091

092

093

0102

0103

0104

0105

0106

0107

0108

0109

Room: East School

Lunch
Industry Symposium D, 12.40-13.40

Key Session 8:
Infection in the Foot & Ankle

Diagnosing diabetic foot osteomyelitis: contentious or consensus?
The management of diabetic foot chronic osteomyelitis with flaps
Internal Pedal Amputations

Free Papers F
(6mins+2mins)

Photodynamic therapy as an antimicrobial technique targeting bacterial strains common
to orthopaedic infections

Audiovisual distraction as an adjunct to epidural anaesthesia in “awake” patients under-
going complex surgery for osteomyelitis

Periprosthetic fungal infections, outcomes and predictive factors

Can sonication challenge aseptic vs PJI barrier

Coffee break, posters and exhibition

Free Papers H
(6mins+2mins)

Calcium sulfate induced membrane in a rat femur critical-sized defect model: character-
istics and differences from PMMA induced membrane in Masquelet technique

The role of preoperative asymptomatic bacteriuria in the development of periprosthetic
joint infection of the hip

Indium -111 white-cell SPECT CT scan: an emerging imaging modality with great poten-
tial in bone and joint infection

Rifampin combination therapy in early stapylococcal prosthetic joint infections: a
randomized controlled trial

Post traumatic osteomyelitis of the femur or tibia: an evaluation of the clinical outcome,
functional outcome, and quality of life

Monitoring the incidence of prosthetic joint infections in a complication registry
Activity of a gentamicin-loaded bone graft substitute against different bacterial biofilm
by microcalorimetry

Utility of gene expression pattern of Toll-like receptors and IL-1/IL1R family for assess-
ment of periprosthetic joint infection in total joint arthroplasty

General Assembly

More information on pp. 28-29

Chairs: Mark Rogers &
Elham Khatamzas

Benjamin Lipsky
Joon Pio Hong
Armin Koller

Chairs:

Armin Koller & Ben Lipsky
Simon Hislop

Martin McNally

Manpreet Sidhu

Bostjan Kocjancic

Chairs: Lorenzo Drago &
Geertje Govaert

Yun-fei Ma

Gébor Skaliczki

D’jon Lopez

Qystein Espeland Karlsen
Khairul Rizal Zayzan

Tina Stremdal Wik

Maria Eugenia Butini

Jiri Gallo

19
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PROGRAMME

Saturday 3 September 2016

N [N

09:00-10:15

10:15-10:45
10:45-12:25

12:25-12:40

12:40-14:00

20

0110

0111
0112
0113

0114
0115

0116
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Room: South School

Key Session 9:
Diagnosis and Imaging in Bone & Joint Infection

Post traumatic osteomyelitis, pitfalls and best practices in nuclear medical
imaging

Ultrasound and MRI in the diagnosis of paediatric osteomyelitis

Orthopaedic device related infection: time for a culture change?

The most reliable laboratory tests for PJls: have we achieved a golden standard?
Coffee

12 Best Papers

(6 min + 2 min)

Judges: Klaus Kirketerp-Mller, Charles Vogely, Bridget Atkins, Christof Wagner
Infected bone tissue decreases the penetration of cefuroxime

Infection after fracture fixation of the tibia: analysis of healthcare utilization
and related costs

Post-operative blood glucose levels predicts PJI after primary total joint
arthroplasty

Antibiotic-loaded hydrogel coating to prevent early post-surgical infection
after joint arthroplasty. Results from a multi-center European trial

Patient-reported quality of life and hip function after revision of total hip
arthroplasty due to chronic periprosthetic joint infection - an analysis of
one-stage and two-stage revision

Low incidence of P.acnes on the skin of patients undergoing primary shoulder
arthroplasty

Single-stage treatment of chronic osteomyelitis with a gentamicin-loaded, calci-
um sulphate / hydroxyapatite biocomposite: a prospective series of 100 cases

Vancomycin displays time dependent eradication of mature Staphylococcus
aureus biofilms

Adaptation of vancomycin-intermediate Staphylococcus aureus to intracellular
compartment leading to bacterial reservoir responsible for chronic infection

Synovial fluid testing for the diagnosis of prosthetic joint infection
— improving its diagnostic accuracy with simple and inexpensive biomarkers

Operating room ventilation and risk of revision due to infection after primary
total hip arthroplasty

Treatment concept and complication management in spinal infections with and
without acute spinal cord injury (aSCI)

Closing Remarks & Prizes

Farewell High Tea

Chairs: Andrew Brent &
Christof Wagner
Geertje Govaert

James Teh

Andrew Brent
Lorenzo Drago
Posters/Exhibition

Poster Judges:
David Stubbs, Mike Reed,
Konstantinos Malizos

Louise Kruse Jensen

Willem-Jan Metsemakers

Antonia Chen

Carlo Romano

Ninna Rysholt Poulsen

Lluis Puig Verdie

Martin McNally

Peter Wahl

Frédéric Laurent

Pedro Serrano

Hakon Langvatn

Martin Kreutztrager

Martin McNally
Klaus Kirketerp-Maller
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Meet the Experts: (
Challenging cases in bone infections

We invite you to join us, and find out about
the only CE-marked antibiotic eluting bone

graft substitute proven to remodel into bone
in 6-12 months*

with reduced

)
P

Wound leakage rate 7/

compared to other bioabsorbable antibiotic carriarst

Speakers:

Mr. Martin McNally
Dr. Martin Glombitza
Dr. Armin Koller

Mr. Mark Rogers

To learn more about BONESUPPORT ™ PLATINUM SPONSOR | EBJIS 2016
please email us at info@bonesupport.com Please come and visit us at
BONESUPPORTAB T +46 46 286 53 70 the congress exhibition
Scheelevigen 19 F: +46 46 286 53 71

S s www.bonesupport.com
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Industry sponsored symposium A

Thursday 1 September 2016 Room: South School

BONESUPPORT Industry Symposium

12.50 - 13.50 Meet the Experts:
Challenging cases in bone infections

Information

Expert Panel Martin McNally, UK
Armin Koller, Germany
Mark Rogers, UK
Martin Glombitza, Germany
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</ g
2y smith&nephew
Professional Education

Imaginative solutions that improve
outcomes for patients whilst conserving
resources for healthcare providers

Achieving predictable outcomes following hip and knee
arthroplasty

1st September | 12.50 - 13.50 | Meeting room: East School |
Examination Schools, University of Oxford

g | Topic
12.50-13.20 | Mode of action of Negative Pressure Wound Therapy [NPWT) | Robin Martin ‘
in closed incision management following surgery

13.20-13.50 | Primary joint arthroplasty and closed incisional wounds: Sudheer Karlakki ‘

results of 220 patient RCT on primary hips and knees with or
without PICO® NPWT

Smith & Nephew sponsored symposium at EBJIS congress 2016




Industry sponsored symposium B

Thursday 1 September 2016 Room: East School

Smith & Nephew Industry Symposium

12.50 - 13.50 Achieving predictable outcomes following hip and knee arthroplasty

Information

Robin Martin:
Mode of action of Negative Pressure Wound Therapy (NPWT) in closed
incision management following surgery

Sudheer Karlakki:
Primary joint arthroplasty and closed incisional wounds: results of 220
patient RCT on primary hips and knees with or without PICO™ NPWT
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Industry sponsored symposium C

Friday 2 September 2016 Room: South School

Biocomposites Industry Symposium

12.35-13.35 Improving outcomes in infected cases; surgical tips, tricks and lessons learnt from
over 1,000 cases

Information

® Improving outcomes in infected revision cases
e Managing risks in comorbid patients undergoing primary joint replacement
e Salvaging limbs in extreme cases

Chair: Rhidian Morgan-Jones, (Cardiff)
Edward McPherson (Los Angeles)
Adrian Taylor (Oxford)
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Expert in revision

Satellite Symposium at the EBJIS

ANTI-BIOFILM STRATEGIES —
WHAT IS EFFECTIVE?

Prof. Dr. C. L. Romand, Prof. Dr. L. Drago, M. R. Reed
02.09.2016 - 12:40—13:40 - Room: East School




Industry sponsored symposium D

Friday 2 September 2016 Room: East School

Heraeus Industry Symposium
12.40 - 13.40 Anti-biofilm strategies - what is effective?

Prof. Dr. Carlo L. Romano
Instituto Ortopedico Galeazzi IRCCS, Milano, Italy

Information

Prof. Dr. Lorenzo Drago
Istituto Ortopedico Galeazzi IRCCS, Milano, Italy

Mike R. Reed
Northumbria NHS Trust, Newcastle University, UK
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4infection

aap Implantate AG

Biocomposites

Biotiss Biotech-
nologie Ges.mbH.

BonAlive
Biomaterials Ltd

BONESUPPORT AB

Ceramisys Ltd

Curetis GmbH

Diaxonhit

Tel +39 039 325158
info@4infection.com
www.4infection.com

Tel: +49 30 75019-132
mail@aap.de
www.aap.de

Tel: +440 178 23 38 580
info@biocomposites.com
www.biocomposites.com

Tel: +43 2719/94 121
info@botiss.com
www.biotiss.eu

Tel: +358 401 77 44 00
contact@bonalive.com
www.bonalive.com

Tel.: +46 46 286 53 70
info@bonesupport.com
www.bonesupport.com

Tel: +44 114 232 7070
enquiries@ceramisys.com
WWW.Ceramisys.com

Tel: +49 7031 49195-10
contact@curetis.com
www.curetis.com
WWW.UNyvero.com

Tel: +33 15394 77 00
Pleaseforward@diaxonhit.com
www.diaxonhit.com
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Heraeus Medical Tel: +49 61 81 353399
E07 contact.medical@heraeus.com Heraeus

GmbH www.heraeus-medical.com

info@implantcast.de
E16 implantcast GmbH 0049 (0)4161 744 0
www.implantcast.de implantcasi

Information

Tel:+49 (0)40 53996-383
E10  Link GmbH & Co info@iinkhh.de LINK [@

www.linkorthopaedics.com

®
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www.lyfstone.com N S
a
Smith & Nephew Tel: +44 (0)1482 225181 ,
E02  Advanced Wound maricel.pamely@smith-nephew.com =y smith&nephew
Management www.smith-nephew.com/wound

Tel: + 33 55598 31 38
E15 Synimed synimed@synimed.com Sym’med
www.synimed.com
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LEADER

OSTEOmycin V™

OSTEOmycin® T

Mastering Bone Infection
Safe, Clean and Efficient!

+ Antibiotics released with effective,
long-lasting antimicrobial impact

« High superior initial concentrations to
penetrate biofilms and eliminate bacteria

+ Protection from re-contamination without
compromising neo-osteogenesis

OSTEOmycin™ is highly purified allograft bone, treated with our
proprietary eCOO® Technology to treat chronic bone infection,
devoid of antigenic constituents and impregnated with high <
loads of antibiotics. For more information: www.biotiss.eu 4
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Zimmer Biomet,
Surgeons’ Partner to Defeat
Periprosthetic Joint Infections

All content herain is protected by copyright, trademarks and otherintellectual

property rights owned by or licensed to Zimmer Biomet or its affiliates unless

otherwiseindicated, and must not b redistributed, duplicated or disclosed,

inwhale or in part, without the expresswritten consent of Zimmer Biomet.

This material is intended for health care professionals. Distribution to any other

recipient is prohibited. For completa product information, induding indications, @ Z I M M ER B I OM ET
contraindications, warnings, precautions, and potential adverse effects, see P
the package insert and www.zimmerbiomet.com. Your progress. Our promise:
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Oral Abstracts

Key Session 1
[O1] EXPERIMENTAL STUDIES ON INFECTION AFTER OSTEOSYNTHESIS

T Fintan Moriarty*

IAO Research Institute Davos, Davos, Switzerland

Device-related bone infection is one of the most distressing complications of the surgical fixation of
fractures. Despite best practice in medical and surgical interventions, the rate of infection remains
stubbornly persistent, and current estimates indicate that treatment failure rates are also significant.
The problem is recognized not only by the clinical community tasked with preventing and treating
these infections, but also by the scientific and industrial sectors tasked with providing innovations
that will improve the care of these patients.

As we approach the limit of the effectiveness of current techniques, novel approaches to infection

management assume great importance. Preclinical 77 VIVO models offer the possibility of
reproducible, controlled conditions in which to study this problem and test novel interventions. In
order to do so effectively however, certain critical features must be accurately recapitulated in the
chosen preclinical model. In the case of orthopaedic device-related bone infection, these critical
features include the implant constructs used and resultant biomechanical stability, the duration of
the infection, the inclusion of device exchange in treatment protocols, as well as local antibiotic
depots as traditionally used in staged exchange protocols.

In this talk, the opportunities provided by experimental preclinical 72 VIVo studies will be described
as they pertain to device-related bone infection. These include: the ability to control immunological
responses in murine models; the importance of biomechanics in fracture models of infection; the
ability to perform high-resolution CT imaging in living infected bone; a newly developed model for
two-stage exchange of infected hardware; and finally a series of experiments deciphering the role
played by local (bone cements and hydrogels) and systemic antibiotics alone and in combination in
the treatment of infection. Extrapolation to the clinic is a challenge for such studies, but the afore-
mentioned studies highlight what can be achieved with appropriate model selection.

36



Key Session 1
[02] PROSPECTS FOR WHOLE GENOME SEQUENCING FOR DIAGNOSTICS

David Eyre!

tUniversity of Oxford, Oxford, United Kingdom

Bacterial whole genome sequencing has the potential to replace much of routine laboratory
microbiology, including in the investigation of potential bone and joint infection.

Approaches using whole genome sequencing to reliably identify bacteria and determine antimicrobial
susceptibilities will be discussed. Most proof of principal studies to date have relied on prior culture
of bacteria before sequencing, however methods in development to allow the presence of bacteria,
species and susceptibilities to be determined directly from clinical samples will also be presented.
Specific challenges include selective identification of limited amounts of bacterial DNA in the
presence of large amounts of human DNA, and determining diagnostic thresholds for the amount of
bacterial DNA associated with clinically significant infection.

Novel sequencing technology, such as Oxford Nanopore sequencing, is likely to significantly enhance
diagnostics with clinical samples sequenced directly within hours using a device the size of a USB-
drive connected to a laptop. Emerging ‘read-until’ technology offers the prospect of selectively
sequencing pathogen DNA, while rejecting human DNA from the sequencing pore. In contrast to
the short reads generated by current technology, the longer reads produced potentially enable
improved matching of species identification and resistance prediction in polymicrobial infections.

Whole genome sequencing offers the potential for rapid culture-free diagnostics in bone and joint
infection. Where distinguishing contamination from true infection is important, sequences from
multiple samples can be compared directly rather than having to rely on proxies such antimicrobial
susceptibilities. Additionally, whole genome sequencing has the potential to enhance our
understanding of the aetiology of bone and joint infection; data collected for routine diagnostic
purposes may concurrently yield insights into pathogenicity and virulence determinants. Comparison
of patient and environmental flora with sequences from infections may also reveal sources of
infection and allow their better control.
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Oral Abstracts

Key Session 1
[O3] INTERACTIONS BETWEEN STAPHYLOCOCCI, OSTEOBLASTS AND
OSTEOCLASTS - WHAT DO WE KNOW IN 2016?

Frédéric Laurent!

ICentre International de Recherche En Infectiologie - Hospices Civils de Lyon, Inserm U1111, Lyon,
France

Bone is a mineralized hard tissue that is constantly remodeled under the coordinated action of the
bone matrix-forming osteoblasts and the bone matrix-resorbing osteoclasts. This balance is impaired
when infection occurred, mostly caused by Staphylococcus aureus that is able to induce chronic
forms characterized by inflammation and progressive bone destruction. We investigated the cellular
mechanisms of staphylococcal-induced bone destruction and the switching from acute BJI to chronic
BJI using ex-vivo infection models of osteoblasts and osteoclasts.

Our most recent results suggest that two complementary mechanisms are involved in bone loss
during bone infections: i) staphylococcal invasion of osteoclast precursors induce their diversion
from osteoclastogenesis and their differentiation into activated macrophages that actively secrete
pro-inflammatory cytokines, which are able to enhance the bone resorption capacity of uninfected,
mature osteoclasts and promote the migration as well as osteoclastogenesis of the uninfected
precursors to the site of infection; and ii) infection of mature osteoclasts by S. aureus directly
enhance their ability to resorb bone by promoting cellular spreading and fusion. In addition, using
recombinant staphylococcal toxins, we demonstrated the ability of Panton Valentine leukocidin, a
pore-forming toxin, to kill directly mature human osteoclasts while superantigenic toxins, such as
TSST-1, are able to enhance bone resorption capacity of these cells.

Moreover, comparing isolates recovered from initial and recurrent BJI episode from the same patient
with persisting or relapse of BJI, we showed that recurrent isolates tend to be less cytotoxic, to induce
a lower inflammatory response, to persist longer in intracellular compartment of osteobasts and to
induce a lower mortality in mice infection model than initial isolates, despite no significant change at
genomic level. These findings suggests that S.aureus BJI chronicization is associated with an in vivo
bacterial phenotypical adaptation during the course of infection, leading to higher intraosteoblastic
persistence, lower virulence as well as host immune escape.

Put together these data demonstrate that some physiopathological traits and clinical signs of
BlIs are likely related to the intracellular life, the toxin profiles and the adaptative processes of
clinical S. aureus isolates, which may open perspectives for innovative targeted therapeutics and
bacteriological predictive tools of clinical outcomes in the setting of Blls.
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Key Session 2
[O4] INTRODUCTION TO THE SCALE AND COST OF THE PROBLEM AND
DIRECTION OF TRAVEL

Fares S Haddad*

Professor of Orthopaedic and Sports Surgery, UCLH and UCL, London, United Kingdom

Prosthetic joint infection is a devastating complication of arthroplasty surgery that can lead to debil-
itating morbidity for the patient and significant expense for the healthcare system.

With the continual rise in the number of arthroplasty cases worldwide every year, the revision bur-
den for infection is becoming a greater financial strain on healthcare budgets.

The prevention of infection has to be the key to reducing this burden. For treatment, it is critical
for us to collect quality data that can guide future management strategies to minimise morbidity /
mortality for patients but that also considers healthcare costs.

There has been a management shift in many countries to a less expensive 1-stage strategy and in
selected cases to the use of debridement, antibiotics and implant retention. These appear very at-
tractive options on many levels, not least cost.

However, with a consensus on the definition of joint infection only clarified in 2011, there is still the
need for high quality cost analysis data to be collected on how the use of these different methods
could impact the healthcare expenditure of countries around the world. With a projected spend on
revision for infection at US$1.62 billion in the US alone, this data is vital and urgently needed.

Data collection in this area is still poor and requires a clear strategy that goes well beyond current
registry aspirations.
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Oral Abstracts

Key Session 2
[O5] BIOFILM BIOLOGY AND NOVEL THERAPIES IN PJI

Jason CJ Webb*

*Avon Orthopaedic Centre, Bristol, United Kingdom

Prosthetic joint infection (PJI) remains one of the most feared complications of total hip arthroplasty.
The Biofilm is central to the pathogenesis of PJI - without a sound understanding of its biology one
cannot hope to prevent and treat PJI in our clinical practice. The collaboration of biofilm biologists,
microbiologists and orthopaedic surgeons only started in the 1980°s but since then there has been a
vast amount of valuable research. In an era where healthcare and surgery is increasingly threatened
by multi-resistant bacteria we would benefit from studying the molecular behaviour of bacteria
in the biofilm. This lecture will will provide an update for the orthopaedic surgeon of the current
biofilm literature and the novel therapies that may be helpful in the prevention and treatment of PJI.
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Key Session 2
[06] ANTIBIOTIC DELIVERY IN CEMENTLESS REVISION

Edward McPherson'

L.A. Orthopedic Institute, Los Angeles, United States

ABSTRACT NOT AVAILABLE AT PRINT
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Oral Abstracts

Key Session 2
[O7] DAIR - ROLE AND LIMITATIONS

Roger Gundle’

*Nuffield Orthopaedic Centre, Oxford, United Kingdom

ABSTRACT NOT AVAILABLE AT PRINT
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Free Papers A

[O8] EARLY SURGICAL DEBRIDEMENT IN PATIENTS WITH SUSPECTED
ACUTE INFECTION AFTER HIP OR KNEE ARTHROPLASTY - SAFE, EFFEC-
TIVE AND WITHOUT NEGATIVE FUNCTIONAL IMPACT

Luis Barros', Jodo Esteves?!, Marta Silva?, Pedro Serrano?, Nuno Esteves?, Ricardo Sousa?®

1Centro Hospitalar Do Porto, Porto, Portugal

’Department of Orthopaedics, Centro Hospitalar Do Porto — Hospital de Santo Antdnio, Porto,
Portugal

3Department of Orthopaedics, Centro Hospitalar Do Porto — Hospital de Santo Anténio, Hospital
Privado de Alfena, Porto, Portugal

Aim: The purpose of this study is to evaluate the safety profile and impact on functional results of
surgical debridement performed in the early postoperative by comparing them with patients that
undergone uncomplicated total joint arthroplasty.

Method: This is a retrospective case-control study. Patients that underwent debridement with
prosthesis preservation for suspected acute postoperative infection of total hip or knee arthroplasty
between 2010-2014 were included. Controls were randomly selected (1:2 ratio) from a list of
primary arthroplasty patients in the same time period matching for articulation, age, gender, ASA
score, BMI and follow-up time.

Infection status, success of treatment and medical-surgical complications were investigated and all
patients were assessed using Hip disability and Osteoarthritis Outcome Score(HOOS) or Knee injury
and Osteoarthritis Outcome Score(KOOS).

Results: Twenty-nine patients were included at a mean follow-up of 42.3 (18-66) months. Infection
was confirmed in all but one patient. There was one related death (multiorgan failure) and three
cases progressed to chronic infection requiring further two-stage revision — overall success rate was
86.2%. No other medical-surgical complications related to the procedure were noted.

Of the 25 that achieved infection eradication, only 19 were available to functional evaluation. Two
had unrelated complications that preclude functional evaluation (one periprosthetic fracture and
one contralateral amputation) and four patients died from unrelated causes (all of them without
evidence of infection relapse after at least two years follow-up).

Comparing functional result of the 19 patients available with 38 uncomplicated controls, there were
no significant differences between groups: Pain—91.7+86.5vs. 87.5+14.2; Other symptoms—90.6+7.7
vs. 88.6+9.2; Activities of day living— 85.748.6 vs. 82.7+15.3; Sport—62.3+13.2 vs. 56.6+16.1; Quality
of life—78.4+16.3 vs. 77+14.6.

Conclusions: Early diagnosis of acute periprosthetic infection can be extremely difficult because
clinical manifestations can be very subtle. On one hand, waiting for obvious findings may delay
proper therapeutic intervention leading to chronicity. On the other hand, fear of adding morbidity
frequently delays decision.

The results of this study demonstrate that early surgical debridement is safe, effective and brings
no long-term deleterious implications on functional results. The authors believe that when facing
a complicated wound healing in early postoperative period, a low threshold to assume a possible
infection diagnosis is beneficial.
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Oral Abstracts

Free Papers A
[O9] EARLY PROSTHETIC JOINT INFECTION AFTER TOTAL HIP
ARTHROPLASTY

Bjorn Brandsaeter?, Kjersti Kaul Jenssen®, @ystein Hgvik!, Einar Amlie’, Arild Aamodt!

tLovisenberg Diaconal Hospital, Oslo, Norway

Aim: Early prosthetic joint infection (PJI) is a feared complication of hip arthroplasty. Debridement,
antibiotics and implant retention (DAIR) is attempted to avoid removal of the implant. The
aim of this retrospective cohort study was to evaluate the success rate of DAIR in early PII.

Method: All patients who were diagnosed with early PJI and treated with DAIR at our center from
2003 to 2013 were included in the study. During the time period, 5176 primary hip arthroplasties
and 555 revision hip arthroplasties were performed. Early PJI was diagnosed in 54 patients (43
primary and 11 revisions). Median follow-up was 5.6 years (range 2.0-12.1). Standard postoperative
antibiotic treatment at our centre is vancomycin and rifampicin.

Results: Median patient age was 74 years and 29 patients were women. Mean C-reactive protein
at time of diagnosis was 119 mg/L (range 4-546). In 41 patients the infection was eradicated
with one DAIR median 17.6 days (range 5-44) after index surgery. Twelve patients underwent a
second DAIR and two patients needed DAIR 3 times. Eight primary arthroplasties and two revision
arthroplasties proceeded to 2-stage revision after index surgery. Two patients (revisions) were left
with a spacer only and one patient was put on lifelong antibiotic suppression therapy. The most
frequently isolated microorganisms were Staphylococcus aureus in 19 patients (35%) and Coagulase
negative Staphylococcus in ten patients (19%) of which five were MRSE. There were no infections
with MRSA in our material. Among the ten patients that proceeded to 2-stage revision, five had
Staphylococcus aureus, three had polymicrobial flora, one Coagulase negative Staphylococci and
one Propionebacterium acnes infection. The most frequently used post-operative parenteral
antibiotic treatment was vancomycin in 35 patients and cloxacillin in 15 patients. The subsequent
oral treatment was predominantly dicloxacillin in 25 patients and ciprofloxacin in ten patients.
Twenty-four patients received rifampicin in addition. These were mainly patients operated after
2009. Intravenous antibiotics were given for median 15.7 days (range 0-60) and continued orally for
median 8.1 weeks (range 0-72).

Conclusions: In our cohort of 54 patients, 81.4% of primary prothesis and 63.6% of the revision
prosthesis were treated successfully with DAIR. This is in accordance with previous studies.
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Free Papers A

[010] THE UNSUSPECTED PROSTHETIC JOINT INFECTION:

THE INCIDENCE AND CONSEQUENCES OF POSITIVE INTRAOPERATIVE
CULTURES IN PRESUMED ASEPTIC KNEE AND HIP REVISIONS

Anouk Jacobs?, Benard Menno?, Jacques F. Meis?, Gijs Van Hellemondt?, Jon Goosen*

1Sint Maartenskliniek, Nijmegen, Netherlands
Canisius-Wilhelmina Hospital, Medical Microbiology & Infectious Diseases, Nijmegen, Netherlands

Aim: Despite a preoperative workup with no evidence to suspect a prosthetic joint infection (PJI)
before revision surgery, routinely obtained intraoperative cultures still can be unexpectedly positive.
The purpose of this study was (1) to assess the incidence of unexpected positive intraoperative
cultures in presumed aseptic knee and hip revisions and (2) to determine whether a difference exists
between the infection-free implant survival rate of patients with and without unexpected positive
intraoperative cultures.

Method: We selected patients who underwent a one-stage revision total knee arthroplasty (TKA)
or total hip arthroplasty (THA) for different reasons. Three or more separate intraoperative cultures
were obtained during each procedure. A negative result was defined as less than two positive
cultures with the same microorganism. An unsuspected PJI was defined as having two or more
positive cultures with the same microorganism. Patients” medical records were reviewed to collect
demographics, preoperative laboratory results, culture results, and the occurrence of infection
during follow-up.

Results: A total of 340 and 339patients with a presumed aseptic knee and hip revision, respectively,
were analyzed. The incidence of unsuspected PJls was 7.9% and 12.1% in the knees and hips,
respectively. Of these unsuspected Plls, the infection-free prosthetic survival rate at 2 year follow-up
was 88% (95%Cl 59-97) and 92% (95%CI 73-98) in knees and hips, respectively. In the knee group,
the infection-free prosthetic survival rate of patients with an unsuspected PJI was significantly lower
compared to that of patients with negative intraoperative culture results (88% (95%Cl 59-97) versus
97% (95%Cl 93-99) with p=0.01). In the hip group, there was no such a difference (92% (95%Cl 73-
98) versus 93% (95%CI 88-96) with p=0.41).

Conclusions: We found incidences of unsuspected PJI and infection-free prosthetic survival rates
that are comparable with previous studies.*® During follow-up after one-stage revision TKA, a higher
incidence of infection was observed in patients with an unsuspected PJI. This difference was not
observed in the hip revisions.
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[O11] SURVIVORSHIP AND FUNCTION OF MASSIVE ENDOPROSTHESES
USED IN THE MANAGEMENT OF PERI-PROSTHETIC JOINT INFECTIONS
AROUND THE HIP AND KNEE

Abtin Alvand?, George Grammatopoulos?, Floris de Vos?, Matthew Scarborough?, Nick Athanasou?,
Ben Kendrick?,

Andrew Price!, Roger Gundle?, Duncan Whitwell!, Will Jackson?, Adrian Taylor?, Max Gibbons*

*Nuffield Orthopaedic Centre, Oxford, United Kingdom

Introduction: The burden of peri-prothetic joint infection (PJI) following hip and knee surgery is
increasing. Endoprosthetic replacement (EPR) is an option for management of massive bone loss
resulting from infection around failed lower limb implants.

Aims: To determine clinical outcome of EPRs for treatment of PJI around the hip and knee joint.

Methods: This was a retrospective consecutive case-series of hip and knee EPRs between 2007-
2014 in our tertiary unit for the treatment of PJI following complex arthroplasty or fracture fixation.
Data recorded included indication for EPR (infected primary/revision arthroplasty, infected non-
union/failed osteosynthesis, gross bone loss following native joint infection), number of previous
surgeries, and organism identified. Outcome measures included PJI eradication rate (with failure
defined as EPR revision, amputation, or being on life-long suppressive antibiotics), complications,
implant survival, mortality, and functional outcome (Oxford Hip/Knee Score; OHS/OKS).

Results: 58 EPRs (32 knee and 26 hip) were performed with a mean age of 68 years (range: 35-92).
The mean number of previous surgeries prior to EPR was 3.4 (range: 1-10). At mean follow-up of
3.5 years, 11 (19%) patients were deceased. EPR was implanted as a two-stage procedure in 76%
of cases. Plastic surgical involvement and flap coverage was necessary in 11 cases. Polymicrobial
growth was detected in 40% of cases, followed by Coagulase-negative staphylococci (26%). The
overall complication rate was 40%. Recurrence of infection post-EPR occurred in 14 patients (24%);
5 were treated with Debridement, Antibiotics and Implant Retention (DAIR), 3 with revision, 1 with
above-knee amputation and the remaining 6 remained on long-term suppressive antibiotics. PJI
eradication was achieved in 44 (76%) cases (69% knees and 85% hips). Of the remaining 14 cases,
9 remain on long-term antibiotics. The complication rate was similar in knees (41%) and hips (38%).
PJI eradication was more successful in hips (85%) compared to knees (69%). To date, 6 EPRs have
been revised (10%). The overall 5-year implant survivorship was 83% (95% Cl: 68-98%). The mean
OHS was 25 (range 7-39.) and the mean OKS was 20 (range 6-43), the best possible score being 48.

Conclusions: This mid-term study provides further support for the use of massive endoprostheses
in the eradication of PJI in complex, previously multiply revised cases with subsequent limb salvage
(in all but one case). We describe PJI eradication rate of 76% with acceptable functional outcomes.
This eradication rate is comparable to that following treatment of PJI associated with standard
arthroplasty.
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[012] NORMALIZATION OF INFLAMMATORY PARAMETERS BETWEEN TWO
STAGE REVISION OF INFECTED PROSTHESIS ARE NOT PREDICTIVE OF
SUCCESS - IS IT STILL REASONABLE TO CONTINUE TO WAIT?

reira’, Pedro Neves', Pedro Serrano?, Marta Silva?, Ricardo Sousa
Pedro Barreira’, Pedro N L Pedro S 2, Marta Silval, Ricardo S 3

1Centro Hospitalar Do Porto, Porto, Portugal

’Department of Orthopaedics, Centro Hospitalar Do Porto — Hospital de Santo Antdnio, Porto,
Portugal

3Department of Orthopaedics, Centro Hospitalar Do Porto — Hospital de Santo Anténio, Hospital
Privado de Alfena, Porto, Portugal

Aim: The aim of this study is to evaluate the value of inflammatory parameters normalization and/or
increased time between stages necessary in predicting healing and preventing infection recurrence.

Method: We retrospectively studied all cases of total hip and knee arthroplasty that underwent
revision for infection in our institution between 2011 and 2014. We revised the clinical and
laboratory information from 55 patients(27 hips: 28 knees) with a mean age of 68 years. The average
values before the first stage were 88.6 mm/h(15-134) and 59.1 mg/L(2-279) for the erythrocyte
sedimentation rate(ESR) and C-reactive protein(CRP) serum respectively. In 10 cases(18.2%) it was
not possible to perform the second stage. Moreover, in the other 45 cases of re- arthroplasty, the
mean follow-up was 32 months (1 year).

Results: Among the 45 cases in which the two stages were completed, only 3(6.7%) had recurrence
of infection. No significant differences between the two groups regarding the absolute values of ESR
and/or CRP before the second stage or variation between the first and second stage of revision were
seen. Interestingly, in the group of cases where there was recurrence of infection, the average values
of CPR and ESR before the second stage were even lower: 6.0 vs. 11.8 mg/L and 19.3 vs. 28.7 mm/h
respectively. Analysing the temporal influence on the recurrence rate, we find that the 17 cases in
which the second stage was performed in less than 90 days, there were no recurrences. The three
recurrences occurred in the group of patients with an interval > 90 days(3/28 - 11%).

Conclusions: Knowing when to perform the second stage safely is one of the most difficult decision
in two-stage procedures. Tradition mandates waiting for complete normalization of inflammatory
parameters sometimes for a long period of time in order to identify cases at risk. However, this
approach involves an increased disability time and significant quality of life decrease for patients
and lacks adequate scientific support. This study confirms that this traditional approach does not
increase the chances of success. The authors argue that there is no advantage in waiting for the
normalization of inflammatory parameters before advancing to the second stage time and this
practice should be definitively abandoned.
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[O13] ALPHA-DEFENSIN TEST* FOR EVALUATION OF PERIPROSTHETIC
JOINT INFECTION

Irene Katharina Sigmund’, Johannes Holinka!, Jutta Gamper?, Kevin Staats', Christoph Bohler?,
Bernd Kubistal, Reinhard Windhager*

Medical University of Vienna, Department of Orthopaedics, Wien, Austria
’Medical University of Vienna, Medical Statistics, Vienna, Austria

Aim: Quantitative assessment of alpha-Defensin offers a promising approach for diagnosing a
periprosthetic joint infection (PJI) with sensitivities and specificities ranging from 97% to 100%
and 95% to 100%, respectively. However, to the best of our knowledge and after due inquiry little
information exists concerning qualitative measurements of alpha-Defensin. The aim of this study
was to assess the diagnostic accuracy of the alpha-Defensin test, a lateral flow test for the qualitative
detection of alpha-Defensin.

Method: In this study, 50 patient with indicated revision surgery met the inclusion criteria due to
septic or aseptic loosening. In addition to clinical standard diagnostics of PJI, the alpha-Defensin
test* for the assessment of the qualitative alpha-Defensin in the synovial fluid was performed.
The results were compared with the sensitivity and specificity of currently available clinical tests,
specifically C-reactive protein (CRP), frozen section, definitive histology, bacteriology and sonication.

Results: Based on the Musculoskeletal Infection Society’s (MSIS) definition of PJI, 36 cases were
categorized as aseptic and 13 as septic revisions. Due to the lack of an indicated control line (“C”),
one alpha-Defensin test* was inconclusive. Qualitative alpha-Defensin had an area under the curve,
sensitivity, specificity, and positive and negative likelihood ratios of 0.82, 69%, 94%, 12.46, and 0.33,
respectively. Adjusted p-values using the method of Hochberg showed that the alpha-Defensin test*
is significantly at least as good when diagnosing PJI as histology (p=0,0042) and bacteriology with at
least one positive culture (p=0,0327).

Conclusions: Qualitative alpha-Defensin tests could be an effective supplement in diagnosing PJI
with a diagnostic accuracy comparable to histology and bacteriology (> 1 positive culture).

*Synovasure™
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[O014] ALPHA DEFENSIN IMMUNOASSAY FOR DIAGNOSING PJI.
A PROSPECTIVE STUDY

Akos Zahar!, Tommaso Bonanzinga?, Michael Dutsch?, Christian Lausmann?, Thorsten Gehrke!

*Helios Endo Klinik, Hamburg, Germany
’|stituto Ortopedico Rizzoli, Bologna, Italy

Aim: A key of success in the treatment of prosthetic joint infection (PJI) is the proper diagnosis.
There is a lack of diagnostic tools able to diagnose a PJI with high accuracy. Alpha-defensin has been
proposed as possible solution but the available literature is still limited. This prospective study was
carried out in order to determine (1) what is the sensitivity, the specificity, the positive and the
negative predictive value of the Alpha-defensin immunoassay test in diagnosing PJI; (2) which clinical
features may be responsible for false positive and false negative results?

Method: Preoperative aspiration was performed in patients presenting with a painful hip/knee
arthroplasty. Metallosis, other inflammatory comorbidities and previous/concomitant antibiotic
therapy were not considered as exclusion criteria. Patients with inadequate amount of synovial fluid
for culture were excluded. At time of revision synovial fluid samples were taken in the OR in order
to perform Alpha-defensin assay. During surgical debridement tissue samples for cultures were
obtained. Prospectively, 156 patients (65 knees and 91 hips) were included. A diagnosis of PJI was
confirmed in 29 patients.

Results: The sensitivity of the Alpha-defensin immunoassay was 97% (95% Cl, 92% - 99%), the
specificity was 97% (95% Cl, 92% - 99%), the positive predictive value was 88% (95% Cl, 81% - 92%)
and the negative predictive value was 99% (95% Cl, 96% - 99%). Among four false positive patients
two had a metallosis and one had a polyethylene wear. The false negative case presented with a
draining sinus, and intraoperative cultures were also negative.

Conclusions: Alpha-defensin assay may have a significant role in PJI diagnosis. Negative tests may

exclude the diagnosis of PJI. Positive tests are very much likely to confirm PJI, but other conditions
(metallosis, poly wear) should be excluded.
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[015] AGREEMENT BETWEEN PREOPERATIVE JOINT ASPIRATION
RESULTS AND CAUSATIVE PATHOGENS IN PATIENTS WITH PROSTHETIC
HIP AND KNEE INFECTIONS TREATED WITH A TWO-STAGE REVISION

Peter Declercq?, Stefanie Goris?, Jeroen Neyt?, joost wauters?, Isabel Spriet!

*Ku Leuven - University of Leuven, Pharmacy Department, University Hospitals Leuven & Department
of Pharmaceutical and Pharmacological Sciences, Leuven, Belgium

’Ku Leuven - University of Leuven, Department of Orthopedics, Faculty of Medicine, University
Hospitals Leuven, Leuven, Belgium

3Ku Leuven - University of Leuven, Department of Internal Medicine, Faculty of Medicine, University
Hospitals Leuven, Leuven, Belgium

Aim: Preoperative joint aspiration cultures (PJACs) are of great value in diagnosing prosthetic joint
infections (PJIs). Studies investigating the predictive value of PJACs to identify causative pathogens
in PJI, which is off course relevant for the correct initiation of antimicrobial treatment, are limited.
The objective of this study was to investigate whether the PJACs are in agreement with causative
pathogens in Plls.

Method: A retrospective monocentric study was conducted at the 40-bed orthopedics department
of a tertiary centre. Medical files of patients with proven prosthetic knee or hip infection with
PJACs from maximum 6 months prior to the first stage of a two-stage revision admitted between
March 2010 and December 2014 were evaluated. A proven PJI was defined as at least two positive
preoperative or intraoperative cultures, the presence of purulent synovial fluid or purulence at the
implant site or surrounding the prosthesis without other identifiable causes, the presence of acute
inflammation upon histopathological examination of the periprosthetic tissue at the time of surgery
or the presence of a sinus tract communicating with the prosthesis. In order to identify the causative
pathogen(s) per patient, a multidisciplinary team, consisting out of a microbiologist, a septic
orthopedic surgeon, two infectious diseases specialists and two clinical pharmacists, assessed the
relevance of pathogens cultured in the PJACs and intraoperative deep samples based on the current
2012 IDSA guidelines. Per patient, agreement of PJACs corresponding to the retained causative
pathogen(s) was investigated in two ways: 1) on species level and 2) on Gram stain or fungi level.

Results: Forty six patients (66 + 10 years; 26 males; 23 knee and 23 hip; 25 first revisions and 21
with multiple revisions) were included. PJACs remained sterile in seven patients. In 25 of 46 patients
(54%) there was agreement in terms of causative pathogen species. In 39 of 46 patients (85%), there
was agreement in terms of Gram staining or fungi results. In the other 7 patients, PJACs remained
sterile, but with positive intraoperative culture results.

Conclusions: Only half of PJAC results corresponded to the retained causative pathogens. Therefore,
PJACs should not be used to initiate directed antimicrobial therapy; directed therapy should only be
instituted when also intraoperatieve cultures are known. Initially, a (combination of) broad spectrum
agent(s) should be preferred. Also preliminary narrowing of the spectrum can be implemented
based on the Gram staining or fungi results of PJACs, as was seen in our study.
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[O16] IS THERE A RELATIONSHIP BETWEEN PERIOPERATIVE POSITIVE
CULTURES OR POSITIVE LEUKOCYTE COUNTING DURING EXCHANGE
ARTHROPLASTY AND POSTOPERATIVE INFECTIONS?

Marta Ginesta Serrano!, Maria Tibau Alberdi, Merce Font Bilbeny?, Rafael Tibau Olivan*

*Hospital de Matard, Matard, Spain

Aim: The purpose of this work is to study whether there is or not, in the case of an aseptic arthroplasty
exchange, a relationship between positive cultures and an early periprosthetic joint infection.

Method: We carried out a retrospective review of our cases of aseptic exchange arthroplasties of
hip, knee and shoulder performed between January 2007 and December 2015.

The follow-up period was, in average, from 1 to 9 years, and in all the cases perioperative cultures
were evaluated.

Results: The number of arthroplasties reviewed was 183, corresponding to 180 patients.
Seventy-six cultures were positive for one or more microorganisms. Staphylococcus epidermidis was
the microorganism most isolated followed by other Coagulase Negative Staphylococci.

Five cases (6.58%) were followed by an acute infection. In three of these cases (60%) the previous
culture were positive, but only in one single case, one of the microorganisms isolated after the
infection was the same as the isolated previously.

Conclusions: Perioperative cultures in aseptic exchange arthroplasties seems not to have any value
as infection predictor.

Neither the previous isolated microorganisms, in case of postoperative infection, have any value as
a predictor of the etiological agent.
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[017] COMMERCIALLY PURE DISSOLVABLE ANTIBIOTIC BEADS: A CLINICAL
REVIEW OF 756 CASES OF PERIPROSTHETIC JOINT INFECTION AND ASEP-
TIC REVISION ARTHROPLASTY

Edward McPherson?, Brian Czarkowski!, Brandon McKinney!, Matthew Dipane!

LA Orthopedic Institute, Los Angeles, United States

Aim: Dissolvable antibiotic-loaded calcium sulfate beads have been utilized for management of
periprosthetic joint infection (PJI) and for aseptic revision arthroplasty. However, wound drainage
and toxic reactive synovitis have been substantial problems in prior studies. Currently a commercially
pure, physiologic product has been introduced that may reduce complications associated with this
treatment modality. We aim to answer the question: does a commercially pure, physiologic version
of antibiotic-loaded calcium sulfate beads reduce wound drainage and provide efficacious treatment
for PJI and aseptic revision arthroplasty?

Method: Starting January 2010, 756 consecutive procedures were performed utilizing a set protocol
of Vancomycin and Tobramycin antibiotics in commercially pure dissolvable antibiotic beads. There
were 8 designated study groups:

Aseptic Revision TKA N=216 Aseptic Revision THA

N =185

DECRA* TKA N =44 DECRA* THA

N=16

1t Stage Resection TKA N =103 1%t Stage Resection THA
N =62

Reimplant TKA N =81 Reimplant THA

N =49

*DECRA = Debridement, modular Exchange, Component Retention, iv Antibiotics for acute PJI

Results: Wound drainage in the entire series was 4.2%. Wound drainage was generally seen in
cases using higher bead volumes (>30cc). The rate of heterotopic ossification was 1.6%. With bead
volumes of >30cc, we did notice transient hypercalcemia in 12% of the study group (14% hips, 10%
knees). The overall rate of infection failure was 2.5%. In the DECRA groups, reinfection failure rate
was encouraging, measuring 9.1% in knees and 6.3% in hips. The non-DECRA group with the highest
infection rate was Reimplant TKA (6.2%).

Conclusions: We utilized a large series of commercially pure dissolvable antibiotic-loaded beads
in a wide variety of clinical scenarios in patients with substantial comorbidities. Our rate of wound
drainage, compared to prior studies utilizing gypsum products, was reasonably good. Additionally,
our infection failure rates were encouraging. Over-stuffing knee joints with too many beads, in our
clinical review, does affect wound drainage rates. By removing impurities from calcium sulfate, we do
not see the substantial toxic synovial reaction compared to the traditional gypsum-washed products.
We feel that commercially pure, physiologic antibiotic-loaded dissolvable beads are an acceptable
delivery tool for local antibiotic delivery in aseptic and septic revision joint arthroplasty of the hip
and knee. In our opinion, further study is warranted. We advocate future randomized studies to
examine the potential of improving outcomes of PJI and aseptic revision arthroplasty.
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[O18] MULTIDRUG RESISTANT BACTERIA: AN INDEPENDENT PREDICTOR OF
FAILURE IN PERIPROSTHETIC JOINT INFECTION

Hammad Sadique?, Scott Evans', Michael Parry!, Johnathan Stevenson®, Nia Reeves!, Sarah

Mimmack?, Pauline Jumaa?, Lee Jeys!

*Royal Orthopaedic Hospital, Birmingham, United Kingdom
University Hospital Birmingham and Royal Orthopaedic Hospital, University Hospitals Birmingham
NHS Foundation Trust, Birmingham, United Kingdom

Aim: Compare clinical outcomes following staged revision arthroplasty for periprosthetic joint
infection (PJI) secondary to either multidrug resistant (MDR) bacteria or non-MDR (NMDR) bacteria.

Method: Retrospective analysis of a prospectively collected bone infection database. Adult patients
diagnosed and treated for hip or knee PJI, between January 2011 and December 2014, with minimum
one-year follow-up, were included in the study. Patients were divided into two groups:

1. MDR group (defined as resistance to 3 or more classes)

2. N-MDR group (defined as acquired resistance to two classes of antibiotic or less).
The Charlson Comorbidity Index was used to stratify patients into low, medium and high risk.
The diagnosis of PJI, and any recurrence following treatment, was made in accordance with the
Musculoskeletal Infection Society criteria. Failure was defined as recurrence of infection necessitating
implant removal, excision arthroplasty, arthrodesis or amputation.

Results: The study population comprised 240 patients. 74 (31%) had an MDR infection. 14 patients
were deceased at the time of data capture. All infections were treated by staged revision with interval
antibiotic space and targeted systemic antibiotics under the supervision of a multidisciplinary team.
Total number of failures in both groups was 39 (16%), 15 hips (12%) and 24 knees (21%). There
were significantly more failures in the MDR group (n=24, 32%) than the non-MDR group (n=15, 9%)
(p<0.0001).

Using the Charlson Comorbidity Index within the N-MDR group there was no significant difference in
outcomes between the low and medium groups (p=0.352), the low and high risk groups (p=1.000)
and the high and medium risk groups (p=1.000). There was no statistically significant association
discerned within the MDR group based on co-morbidity also. (p values = 0.1702, 0.665 and 0.1096
respectively).

When comparing all cases, there was a statistically significantly higher rate of failure in patients with
polymicrobial infection versus single organism infection (P<0.0001).

When stratifying by the presence of an MDR organism versus an N-MDR organism, both polymicrobial
sub groups showed a greater rate of failure than their single organism counterparts, however this
was only significant in the MDR group and not the N-MDR group (p=0.0007 vs p=0.123). Furthermore
the polymicrobial MDR group showed a statistically significant higher

rate of failure versus the polymicrobial N-MDR group (p=0.002).

Conclusions: The study suggests that the presence of an MDR organism may be a predictor of
failure, independent of patient co-morbidity, in staged revision hip and knee arthroplasty for PJI.
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[019] RISK FACTORS FOR THE DEVELOPMENT OF DEEP INFECTION
FOLLOWING HIP FRACTURE SURGERY: ANALYSIS OF 2,822 CONSECUTIVE
PATIENTS

Richard Holleyman!, Sameer Khan?, Martin Marsh?, Ben Tyas?, Nick Kalson?, Paul Baker!, Kate

Martin?, Dominic Inman?, Tamsin Oswald*, Mike Reed?

Northumbria Healthcare NHS Foundation Trust, Northumberland, United Kingdom
’Newcastle University, Newcastle Upon Tyne, United Kingdom

Aim: This study aimed to identify risk factors for development of deep periprosthetic joint infection
(PJ1) in patients following surgical treatment of neck of femur fracture.

Method: This study identified a consecutive series of 2,822 (2,052 female, 73%) patients who
underwent either hemiarthroplasty (n=1,825, 65%) or fixation (DHS) (n=997, 35%) for fractured
neck of femur performed between January 2009 and June 2015 at our institution. Full patient
demographics, co-morbidity and peri-operative complication data were determined. The majority of
patients were either ASA 2 (n=663, 23%) or ASA 3 (n=1,521, 54%), mean age = 81.3 years (SD 10.3).
All patients were followed up post-operatively by a dedicated surgical site infection (SSI) monitoring
team in order to identify patients who developed a PJI within 1 year. A stepwise multivariable
logistic regression model was used to identify patient and surgical factors associated with increased
risk of infection. Predictors with a p-value of <0.20 in the univariate analysis were included in the
multivariate analysis.

Results: Thirty-nine (39) cases of deep periprosthetic infection were identified (hemiarthroplasty
n=35, DHS n=4) representing an overall deep infection rate of 1.4% (hemiarthroplasty 1.9%, DHS
0.4%). The most common infecting pathogen was a pure growth of coagulase negative Staphylococ-
cus (n=9, 23%) followed by a pure growth of Staphylococcus aureus (n=7, 18%). An increased risk of
PJl was observed in patients who underwent hemiarthroplasty compared to those treated by fixation
(odds ratio (OR) 6.50, 95%Cl 2.26 - 18.7, p=0.001). Of patient factors, only blood transfusion within
30 days (OR 3.51, 95%Cl 1.72 - 7.13, p=0.001) and the presence or development of pressure sores
on or during admission (OR 2.99, 95%Cl 1.24 - 7.19, p=0.015) were significantly associated with
an increased risk of development of PJI. Use of high-dose dual antibiotic cement (gentamicin and
clindamycin) was associated with a two-fold reduction in the risk of PJI (OR 0.39, 95%CI 0.20 - 0.76,
p=0.005) vs standard dose gentamicin antibiotic cement.

Conclusions: This study found: 1) a deep infection rate similar to that reported earlier from large
number studies from the UK, 2) a six-fold higher deep infection rate in hemiarthroplasties, compared
to internal fixations, and 3) a three-fold higher infection rate in patients who suffer concomitant
pressure sores or receive a blood transfusion up to 30 days post-operatively.
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[020] LOW-GRADE-INFECTION IN THE PATHOGENESIS OF PRIMARILY
ASEPTICALLY CLASSIFIED NONUNION OF THE LOWER EXTREMITY -
BASED ON TIBIAL-SHAFT-NONUNION

Simon Hackl', Lena Hellinger?, Christian Von Riden?, Jan Friederichs?, Volker Buhren?, Mario Perl?,

Christian Hierholzer?

1Bg Unfallklinik Murnau, Murnau, Germany
2Universitatsspital Zarich, Klinik fur Unfallchirurgie, Zurich, Switzerland

Aim: The pathogenesis of nonunion is multifactorial. Pathobiological factors, mechanical factors,
and low-grade-infection contribute to impaired bone healing. Aim of this study was to determine the
rate of low-grade-infection in patients with long bone nonunion of the lower extremity without signs
of acute infection, the influence of CRP (C-reactive protein), and the outcome.

Method: In a retrospective study (2003-2013), all patients who underwent surgery for treatment of
tibial- or femoral-shaft-nonunion without any clinical evidence of infection were assessed. Bacterial
cultures harvested during nonunion revision, the CRP and WBC (white blood cells) values at hospital
admission, the outcome, and epidemiological data were analyzed.

Results: In 88 patients with tibial-shaft-nonunion without any clinical signs of infection, bacterial
samples remained negative in 51 patients (46 yr; 33% open fracture; 33% nicotine abuse; 8% diabetes
mellitus; revision of nonunion 10.9 months following primary osteosynthesis). In 37 patients (46 yr;
54% open fracture; 42% nicotine abuse; 11% diabetes mellitus; revision of nonunion 15.2 months)
microbiological diagnostic studies after long-term-culturing demonstrated positive bacterial cultures
whereas after short-term-culturing for 2 days only 17 positive cultures were observed. Among
patients with negative bacterial cultures bone healing was achieved after 13.2 months, whereas
in 29% additional surgical interventions (1.3 procedures) were necessary. Nonunion with positive
bacterial cultures required 22.9 months (p-value<0.01) until bone healing, and even 57% of these
patients required additional operations (2.9 procedures; p-value<0,01). Hematological studies
performed at hospital admission demonstrated no significant difference regarding CRP (negative
vs. positive culture: 0.8 mg/dl vs. 1.9 mg/dl) and WBC (negative vs. positive culture: 7.6/nl vs. 7.8/
nl). Comparable results were observed in 86 patients with femoral-shaft-nonunion (38 patients with
positive bacterial cultures after long-term-culturing and 18 patients after short-term-culturing) with
anincreased number of required operations (0.8 vs. 1.6 procedures; p-value<0.05) and a longer time
period until bone healing (18.2 months vs. 27.2 months; p-value<0.05) in the group with positive
bacterial cultures. In contrast to tibial-shaft-nonunion, a significant difference of the CRP level was
observed (negative vs. positive culture: 0.8 mg/dl vs. 2.7 mg/dl; p-value<0.01).

Conclusions: The pathogenesis of nonunion may originate from low-grade-infection even in patients
without any signs of infection and may result in increased number of required surgical interventions.
Therefore, during any nonunion revision surgery, multiple bacterial samples should be harvested
for long-term-culturing. Possibly, increased CRP levels may be a predictor for low-grade-infection in
femoral - but not in tibial-shaft-nonunion.
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[O21] INDICATIONS FOR AND PROBLEMS WITH BONE-DEFECT-
RECONSTRUCTION WITH THE MASQUELET-TECHNIQUE

Rita Schoop?, Ulf-Joachim Gerlach?, Maegerlein Sonja*

1Bg Klinikum Hamburg, Hamburg, Germany
’Septische Knochen- und Gelenkchirurgie, Hamburg, Germany

Aim: Which patients is bone-defect-reconstruction with the Masquelet-technique suitable and
which problems did we see?

Method: From 11/2011 to 4/2016 we treated 49 Patients (12f/37m) with bone-defects up to
150mm after septic complications with the Masquelet-technique. We had infected-non-unions
of upper and lower extremity, chronic osteomyelitis, infected knee-arthrodesis and upper-ancle-
empyema. On average the patients were 48 (8-74) years old. The mean bone-defect-size was 60
mm (25-150). From other hospitals came 47 of the 49 patient, where they had up to 20 (mean 4,9)
operations caused by the infection. The time before transfer to our hospital was on average 177days
(6-720). 40 patients receaved flaps because of soft tissue-defects (12 free flaps, 28 local flaps). 21
patients suffered a polytrauma. In 8 cases the femur, in 4 cases a knee-arthrodesis, in 34 cases
tibia, in 2 cases humerus and in 1 case the ulna were infected resulting in bone defects. Indication
for the Masquelet-technique was low-/incompliance in 35 cases due to higher grade of traumatic
brain injury and polytrauma and difficult soft-tissue conditions, in 9 times problems with segment-
transport and in 5 cases as dead space management. Positive microbial detection succeeded in 32
patients at the first operation. Mainly we found difficult to treat bacteria. After treating the infection
with radical sequestrectomy, removal of foreign bodies and filling the defect with antibiotic loaded
cementspacer and external fixation we removed the spacer6-8 weeks later and filled the defect with
bonegraft. In 23 cases we stabilized the defect then with an internal anglestable plate. All patients
were examined clinically and radiologically every 4-6 weeks in our outpatient-department until full
weight bearing, later every 3 months .

Results: In 41 of 49 cases the infection was clinically treated successfully. 21 patients are allowed
for full weight bearing (all with secondary internal plates). There were 8 recurrences of infection, 22
instabilities needing internal stabilization and further bonegraft. We saw “Plate-breaks” in 4 cases. 2
patients underwent amputation.

Conclusions: For patients with low-/incompliance for various reasons and for those with difficult
soft tissue conditions following flaps the Masquelet technique is a valuable alternative to the normal
bonegraft and to the segmenttransport. The stiffness of the new Masquelet bone like a rod is a
problem. Internal fixation is often necessary.
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[022] MASQUELET TECHNIQUE: A SYSTEMATIC REVIEW THIRTY YEARS
AFTER ITS INTRODUCTION

llaria Morelli*, Lorenzo Drago?, David George?®, Enrico Gallazzi*, Sara Scarponi*, Carlo Romano*

tUniversity of Milan, Department of Reconstructive Surgery of Osteo-Articular Infections C.R.I.O.
Unit, Irccs Galeazzi Orthopaedic Institute, Milan, Italy

’Laboratory of Clinical-Chemistry and Microbiology, Irccs Galeazzi Institute, Milano, Italy
3University College Hospital, London, United Kingdom

“Centre for Reconstructive Surgery and Osteoarticular Infections, Orthopaedic Research Institute
Galeazzi, Milano, Italy

Aim: The induced membrane technique (IMT) or Masquelet technique, is a two-step surgical
procedure used to treat bony defects (traumatic or resulting from tumoral resections) and
pseudoarthroses, even caused by infections. The relatively small case series reported, sometimes
with variants to the original technique, make it difficult to assess the real value of the technique. Aim
of this study was then to undertake a systematic review of the literature with a particular focus on
bone union, infection eradication and complication rates.

Method: A systematic review was carried out following the Preferred Reporting Iltems for Systematic
Reviews and Meta-Analyses for Individual Patient Data (PRISMA-IPD) guidelines. PubMed and other
medical databases were searched using “Masquelet technique” and “induced membrane technique”
keywords. English, French or Italian written articles were included if dealing with IMT employed to
long bones in adults and reporting at least 5 cases with a 12 months minimum follow-up. Clinical and
bone defect features, aetiology, surgical data, complications, reinterventions, union and infection
eradication rates were recorded into a database. Fischer’s exact test and unpaired t-test were used
for the statistical analysis on the individual patients data.

Results: Ten papers met the inclusion criteria (312 patients), but only 5 reported individual
patients data (65 cases). IMT was used for acute bone loss (53%), septic (47%) and aseptic (7%)
pseudoarthroses and tumour resections (2%). Bone defect length ranged from 0.6 to 26 cm. Overall,
union rate was achieved in 88% of the cases and infection cured in 93%. Complication rate was 53%.
Surgical variants included the use of antibiotic-loaded spacers (59.9%), internal fixation during the
first step (62.1%), use of Reamer-Irrigator-Aspirator technique (40.1%) instead of iliac crest (63.1%)
grafting, bone substitutes (18.3%) and growth factors addition (41%). No statistical differences were
found comparing patient-related factors or surgical variants in achieving the two outcomes.

Conclusions: IMT is effective to achieve bone union and infection eradication, but is associated with
a high rate of complications and reinterventions. This should be taken into consideration by the sur-
geons and be a part of the informed consent. This systematic review was limited by the few studies
meeting the inclusion criteria and their high variability in data reporting, making a meta-analysis
impossible to undertake. Further studies are needed to demonstrate the role the patients’ clinical
features and IMT variants with respect to bone union and infection eradication.
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[023] IN VITRO EVALUATION OF LYTIC BACTERIOPHAGE ACTIVITY AGAINST
METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS (MRSA) BIOFILM

Tamta Tkhilaishvilit, Malvina Javakhadze?, Andrej Trampuz!, Mariagrazia Di Luca!

ICharité-Universitatsmedizin Berlin, Berlin, Germany
Thilisi State Medical University, Thilisi, Georgia

Aim: To evaluate antimicrobial activity of Sb-1 and Pyo-bacteriophage in preventing and eradicating
MRSA biofilm in vitro using isothermal microcalorimetry.

Method: Two S. aureus specific bacteriophages, Sb-1 and Pyo-bacteriophage cocktail, were tested
against S. aureus MRSA (ATCC 43300). MRSA biofilm was formed on porous glass beads and incubated
for 24 h at 37° Cin BHI, washed 3 times and exposed to different concentrations of bacteriophages.
For biofilm prevention, MRSA (5x10° CFUs/ml) was incubated with different phage titers. Glass beads
were placed in the calorimeter and heat flow (W) and total heat (J) were measured in real-time for
48h (eradication) or 24h (prevention).

Results: Both tested bacteriophages rapidly inhibited the heat production of MRSA biofilm in
a concentration-dependent manner during the first 24h, as shown for Sb-1 in Figure 1 A. After
48h-exposition all the titers of bacteriophages show a strong reduction of biofilm viability (Figure
1B). MRSA biofilm was eradicate only by co-incubation with the highest Sb-1 phage titer (10’ PFUs/
ml) (Figure 1A-B). In prevention experiments, significant reduction of MRSA heat production was
already achieved at a lower titer (10? PFUs/ml) of both Sh-1 and Pyo-bacteriophage and in the
presence of 10* PFUs/ml the heat production was completely abolished.

Conclusions: Sb-1 and Pyo-bacteriophage are promising phages for treatment MRSA biofilms, as
well as for preventing device colonization and controlling biofilms on surface. Their potential activity
combined with antibiotics should be further investigated.

A B
Phage Sb-1 vs MRSA (ATCG 43300) Biofilm Phage Sb-1 vs MRSA (ATCC 43300) Biofilm
500+ 500-
oc o

. 400+ . 400+
= Z
= 300- = 300-
3 8
w w
3 2001 & 2004
@ @O
I =]

8
B

Time [h] Time [h]

Figure 1. Activity of Sb-1 against MRSA biofilm measured by microcalorimetry. Heat production of MRSA
biofilm co-incubated (A) and after 24h exposition (B) to different Sh-1 titers.
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[024] GENTAMICIN CONTAINING BONE SUBSTITUTE TO PREVENT
INFECTIONS DURING BONE RECONSTRUCTION SURGERY

Mindaugas Stravinskas®, Peter Frederik Horstmann?, Werner Hettwer *, Malin Nilson* Sarunas

Tarasevicius®, Michael Moerk Petersen?, Lars Lidgren?

*Lsmu Kauno Klinikos, Lithuanian Society of Orthopedics and Traumatology, Kaunas, Lithuania
’Muskuloskeletal Tumor Section, Rigshospitalet, University of Copenhagen, Copenhagen, Denmark
3Rigshospitalet, Copenhagen, Denmark

“Lund University Hospital, Lund, Sweden

°Lithuanian University of Health Sciences, Kaunas, Lithuania

Aim: The demand for a synthetic bone substitute that can build bone and at the same time Kill
bacteria is high. The aim of this study was to compare the elution of gentamicin from a new synthetic
bone substitute in vitro with the performance in clinical applications.

Method: Gentamicin release was measured from a synthetic bone graft substitute, comparing in
vitro and clinical conditions:

1) elution in Ringers solution. The bone graft substitute contained 175mg gentamicin per 10mL. The
material was introduced either as paste or as pre-set beads with a high or low surface areas, >100cm?
and 24cm? respectively. The gentamycin release was measured by daily collection of samples.

2) elution in patients treated for trochanteric hip fractures(n=6) or uncemented hip revisions(n=>5)
7,3+1,1mL of substitute was implanted and drainage was collected at 6h,12h,24h,30h,36h post-op.
Blood serum was collected every hour for the first 6h and thereafter every 6h until 4 days post-op,
urine - daily for the first 7 days post-op.

3) elution in patients treated after bone tumor resection(n=8), 12,1+5,5mL of substitute was
implanted and both drainage and blood serum were collected daily until 2 days post-op.
Gentamicin concentrations were analyzed using antibody technique.

Results: In the in vitro study, there was an initial peak in the gentamicin concentration (GC) for all the
samples and at a level above 4mg/L, which is the MIC break point, during the whole test period of 28
days. All gentamicin was released during the test period and more than 95 % had been released after
2-4 days independently of the surface area of the material, or if it was pre-set or paste. In the clinical
studies similar results were found. Gentamicin was detected in the drainage until 2 days post-op.
and the hip patients 40% less GC - compared to the tumor patients. In the blood serum with higher
GCin the tumor patients and non-detectable levels after 2 days post-op for the hip patients. The GC
was significantly lower than maximum systemic level recommended of 12 mg/L. In the urine, GC was
above the MIC of 4mg/L for the first seven days post-op.

Conclusions: A reliable in vitro test method has been identified for the future development of
additional new and effective antibiotic containing bone substitutes. The new bone regenerating
carrier gives very high local antibiotic release for a controlled short time after surgery and high
systemic serum concentrations are avoided.
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[025] ASSOCIATION OF TNF-OL AND LYMPHOTOXIN-OL GENE POLYMOR-
PHISMS AND SUSCEPTIBILITY OF EXTREMITY CHRONIC OSTEOMYELITIS
IN CHINESE POPULATION

Nan Jiang?, Bin Yu!

*Nanfang Hospital, Guangzhou, China

Aim: Previous studies have indicated that TNF-a and lymphotoxin-a (LTA) gene polymorphisms are
involved in the pathogenesis of inflammatory diseases. However, potential associations of TNF-a and
LTA gene polymorphisms with extremity chronic osteomyelitis remain unclear. This study aimed to
investigate association of TNFA gene polymorphisms (rs1800629, rs361525, rs1799964, rs1800630,
rs1799724 and rs1800750) and LTA gene polymorphism (rs909253) with the susceptibility of
extremity chronic osteomyelitis in Chinese population.

Method: A total of 233 patients with extremity chronic osteomyelitis and 200 healthy controls were
genotyped for the above 7 single-nucleotide polymorphisms (SNPs) in TNFA and LTA genes using the
SNaPshot genotyping method.

Results: Significant difference was found regarding the genotype distribution of rs909253 between
patients and healthy controls (P = 0.002). The mutant allele C frequency in rs909253 in patient
group was significantly higher than that in control group (P = 0.001, OR = 1.57, 95% CI 1.200-2.054).
In addition, significant associations were identified between rs909253 and the risk of developing
chronic osteomyelitis by dominant model (P = 0.025, OR = 1.676, 95% ClI 1.065-2.638), recessive
model (P = 0.001, OR = 2.108, 95% Cl 1.333-3.335) and homozygous model (P = 0.001, OR =
2.631, 95% Cl 1.491-4.642) using the multiple logistic regression analysis. However, no significant
associations were identified between TNFA gene polymorphisms (rs1800629, rs361525, rs1799964,
rs1800630, rs1799724 and rs1800750) and the susceptibility of developing chronic osteomyelitis.

Conclusions: The present study suggests that LTA gene polymorphism rs909253 may participate in
the pathogenesis of chronic osteomyelitis in Chinese population.
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[026] ROLE OF PREOPERATIVE BONE BIOPSY IN THE MICROBIOLOGICAL
DIAGNOSIS OF LOWER EXTREMITY CHRONIC OSTEOMYELITIS

Pablo Corona?, Mireia Balanza', Carles Amat?, Luis Carrera*

*Hospital Universitario Vall D’hebron, Barcelona, Spain

Aim: The ultimate diagnostic proof of chronic osteomyelitis (COM) is the association of a compatible
clinical presentation with an unequivocal positive deep bone sample culture. Intraoperative
deep bone samples cultures has been widely considered the gold standard in this setting but the
preoperative identification of the infecting microorganism through a bone biopsy is of paramount
importance in the diagnostic and treatment protocol of any COM. Unfortunately, preoperative
bone biopsies have proven to have a broad range of sensitivity values and the most useful biopsy
technique remains unknown. The correlation of the preoperative and intraoperative microbiological
results is a matter of concern. The purpose of this study was to assess the diagnostic accuracy of a
percutaneous bone biopsy (PBB) and an open bone biopsy (OBB) in isolating the infecting organism
in cases of lower extremity chronic osteomyelitis.

Methods: A retrospective study was done involving 29 patients suspected of COM and where either
a PBB or OBB was performed during the preoperative diagnostic workup. Culture results from PBB
and OBB were compared with intraoperative tissue cultures at the time of surgery. Epidemiologic
data was recorded, Cierny-Mader type, number of samples, susceptibility profile, and technique-
related complications. Only tibia and femur osteomyelitis were considered.

Results: Finally 29 patients were included in the analysis, twenty were men, with a mean age
of 45 years old. In 19 cases the tibia was the involved bone. Type-IV osteomyelitis was the most
frequent type of infection. The procedure was made percutaneously in sixteen cases (55%) and open
biopsy was performed in thirteen patients. The most common pathogen encountered in our series
were the Gram-positive cocci (Staphylococcus aureus in 13.8% of the cases, Coagulase negative
Staphylococcus (CoNS) in 27.6% and Streptococus viridans in 3.45% of the cases). Overall, the
preoperative bone biopsy sensitivity was 48.2% while the specificity was 52.2%. Positive and negative
predictive values were 54.2% and 46.15% respectively. In the case of the drugs most frequently used
how local antibiotics, 50% of all Staph. aureus were resistant to gentamicin, 37.5% among CoNS and
20% among Gram-Negative Bacilli. No gram-positive resistance against Vancomycin was founded.

Conclusions: According our data, routine bone biopsy does not add a relevant diagnostic value in
the preoperative microbiological diagnosis of COM. Although our accuracy is higher than normally
reported in the literature, the cost, invasive nature, and the possibility of complications makes
necessary to identify which patients could benefit from this diagnostic technique.
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[027] RISK FACTORS FOR RECURRENCE OF CHRONIC POSTTRAUMATIC
OSTEOMYELITIS

LucianaJorge?!, Alceu Gomes Chueire!, Maria Gabriela De Lucca Oliveira’, Marcelo Arruda Nakazone?,

Patricia da Silva Fucuta?, Mauro Salles?

'Hospital de Base, Sao Jose Do Rio Preto, Brazil
’lIrmandade Da Santa Casa de Misericordia de Sao Paulo, Sao Paulo, Brazil

Aim: The incidence of posttraumatic osteomyelitis (PTO) is increasing in spite of new surgical
techniques and development of new antimicrobial therapies. It has been difficult to assess outcomes
of PTO because of the numerous risk factors involving the patients, trauma characteristics, surgical
conditions, diversity of etiologic agents and long period of follow-up required to determine the
effects of any treatment. We aim to identify factors predisposing to develop recurrence of chronic
PTO.

Method: Between August 2007 and August 2012, a single-center prospective cohort study was
carried out among 193 patients with PTO following orthopedic surgery. Bone and soft tissues
were collected for cultures and PTO was defined according to CDC/NHSN criteria. Patient, injury,
surgery-associated variables and microbiological records were identified for potential risk factors
associated to recurrence of PTO. Univariate and multivariable analyses using logistic regression were
performed, and p <0.05 was considered significant.

Results: We analyzed 192 patients with PTO, of which 38 (19.8%) had recurrence. One hundred and
thirty-two (68.8%) patients were men and 25.9% were over 60 years of age. High-energy trauma
due to road traffic accidents occurred in 57% of our population and 29.7% suffering fall from height.
Open fractures were diagnosed in 37.8% of patients and 39.9% underwent more than one surgical
debridement. Factors associated to recurrence in the multivariable analysis were age 61-80 years and
above 80 years [hazard ratio (HR) = 6.086, 95% confidence interval (Cl) = 2.459;15.061, p = <0.001]
and[HR =9.975 (95% Cl =3.591;27.714), p =<0.001] , need for intraoperative blood transfusion[HR =
2.239(95% Cl =1.138;4.406), p = 0.020] , and bone and soft tissue positive culture for Pseudomonas
aeruginosa[HR = 2.700 (95% Cl = 1.370;5.319), p = 0.004] . When P. aeruginosa was the recovered
pathogen, disease-free survival was lower than of Staphylococcus aureus and Enterococcus spp, p =
0.002. In terms of age, disease-free survival was of 38 months for patients 61 to 80 years and of 17
months for more than 80 years; p <0.001.

Conclusions: Risk factors associated with recurrence of the PTO are difficult to be measured e the
present study revealed that elderly patients, the need for intraoperative blood transfusion and P.
aeruginosa culture were independently associated with recurrence of PTO.

Reference:

Arias CA et al. PLoS ONE 2015; 10(12): 1-13
Senneville E et al. Clin Infect Dis 2011;53(4):334-340
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[028] ANTIMICROBIAL STEWARDSHIP IN THE MANAGEMENT OF ACUTE
OSTEOMYELITIS AND SEPTIC ARTHRITIS IN CHILDREN

Ahmed Ezzat?, John Lovejoy?, Kenneth Alexander*

Nemours General Children Hospital, Florida, Orlando, United States
’Pediatric Orthopedics Unit, Nemours General Children Hospital, Florida, Orlando, United States

Aim: North America is facing a rising epidemic involving strains of methicillin-resistant Staphylococcus
aureus (MRSA) that, instead of being found almost exclusively in hospitals, are community-associated
(CA-MRSA). These strains are aggressive, associated with musculoskeletal manifestations including
osteomyelitis (OM), and septic arthritis (SA).

We aimed to establish novel management algorithms for acute OM and SA in children. We
investigated S.aureus susceptibilities to current first-line antimicrobials to determine their local
efficacy.

Method: The project was conducted at Nemours General Children Hospital in Florida, USA, following
approval by the internal review board. A literature review was conducted. An audit of S.aureus
antimicrobial sensitivities was completed over three years and compared against national standards.
Susceptibilities of clindamycin, trimethoprim/sulfamethoxazole (TMP/SMX) and vancomycin were
studied using local resistance ranges.

Results: Two algorithms for acute OM and SA management were created adopting a multidisciplinary
team approach from admission to discharge whilst differentiating higher risk patients within fast-
track pathways. We analysed 532 microbiology results for antibiotic susceptibilities from 2012 to
2014. Overall, 51% of S.aureus infections were MRSA versus 49% methicillin-susceptible S.aureus
(MSSA). Surprisingly, clindamycin resistance rates rose compared to 2005 (MRSA 7% in 2005 vs 39%
currently, MSSA 20% vs 31% and total S.aureus resistance rate of 8% vs 35%, respectively). MRSA
and MSSA isolates were near 100% sensitive to Vancomycin and TMP/SMX. No appropriate national
standards existed.

Conclusions: Multidisciplinary based algorithms were created for acute OM and SA treatment in
children. Possible therapeutic roles for ultrasound guided aspiration and corticosteroids were
highlighted in SA. Our audit revealed equal incidence of MSSA to MRSA, supporting national
figures on falling MRSA. Interestingly, increased resistance of MSSA and MRSA was found towards
recommended first line clindamycin, raising concern over its efficacy.
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[029] BONE TRANSPORT FOR POST-INFECTIOUS SEGMENTAL DEFECTS
IN CHILDREN

Antonio Loro*

*Corsu Rehabilitation Hospital, Kisubi, Uganda

Aim: Untreated or improperly managed osteomyelitis can lead to several complications, bone loss
being one of the most challenging to manage. Bone transport is just one of the surgical options
available for filling the bone gaps and promote bone union. This presentations focuses on bone
transport for long bones gaps in pediatric age group, highlighting its advantages and disadvantages,
its indications and its complications.

Method: Between 2006 and 2014. 71 patients underwent a procedure of bone transport. Out of
them, 39 were males and 32 females, with an average age at presentation of 8.7 years. The bone
involved were tibia (27 right, 25 left), femur (4 right, 9 left), radius (1 right, 4 left) and ulna (1 right).
Clinically speaking, the children presented with one of the following picture:

a. Pathological fracture, with sequestration without or minimum involucrum formation
b. Extensive, extruded diaphyseal sequestrum, with loss of soft tissues
c.  Post-surgical gap, with residual or quiescent infection.

Bone transport was preceded by one of the following procedure: sequestrectomy, sequestrectomy
and external fixation, external fixation with sequestrum in situ. Monolateral fixator was used in 46
patients, ring fixator in 25. Bone transport started 7 days after the ostetomy, at the rhythm of 1 mm
per day. Plastic surgery procedures were used in 3 kids

Results: Bone reconstruction was primarily obtained in 50 patients; non-union at the docking point
was observed in 18. It required additional procedures of bone graft or site refreshening, associated
with external fixation. Pins replacements and/or fixator adjustment were required in 24 patients.
Several procedures were required during transport to overcome technical mistakes or to handle
unexpected complications. All patients were able to walk unsupported. Reduced knee flexion was
observed in 11 patients, knee fusion in 4, ankle fusion in 3, limb length discrepancy in 20, axial
deformity in 6.

Conclusions: Bone transport has proved to be a reliable technique for managing segmental bone
defects in children. It requires long time and it is prone to several complications. Strict medical
supervision is necessary all along the process. Besides filling the gap, it can achieve limb equalization
when needed. The presence of infection is not a contraindication to concurrent sequestrectomy and
transport. The treatment is long, challenging, strenuous for the patient, the family and the medical
staff but the results can be rewarding in terms of limb function.
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[030] WHAT CAN THE REGISTERS TELL US ABOUT INFECTION AND WHAT
CAN THEY NOT TELL US?

Lars B Engesater’

The Norwegian Arthroplasty Register, University of Bergen, Norway

The national arthroplasty registers function as a continuous post-marketing surveillance of
arthroplasties. Rear events after joint replacements as infection, are suitable for studying in such
huge databases. The interpretation of these data requires, however, some knowledge.

Reported revisions due to infection to the Norwegian Hip Arthroplasty Register (NAR) have increased
continuously during the last 29 years; both for cemented and uncemented THA. For all groups the
increase has been most pronounced the first postoperative year. Increased reported frequency
of revisions to a national register is, however, not necessary the same as increased incidence of
infected THA. Although a true increase in incidence of infection after THA has probably taken place,
our findings are also influenced by improved diagnostics of infection, changed revision policy and
improved reporting of revision due to deep infection.

National registers are suitable to study different variables (as gender, age, comorbidity, implants,
theatre ventilation, antibiotic prophylaxis), and comparing different surgical procedures (as in
revision of infected arthroplasties).

The reliability of the data in a register is dependent on sufficient coverage (how many of the
hospitals in the country are reporting) and completeness (how many of the operations, both primary
operations and reoperations, from each hospital are reported). The validity of the infection diagnosis
in the registers has been questioned, since the diagnosis is depending on the assessment of the
reporting surgeon immediately after surgery and before microbiological confirmation. Registers
tend to underestimate the incidence of deep infection as revisions (i.e. reoperations with removal
or exchange of part of or the whole implant) are record more reliable than soft tissue procedures
for infections.

Register studies are for practical and economic reasons suitable if long term comparisons of several
implants are to be done. And they show us how the treatment functions in real life (high external
validity). Randomized controlled trials (RCT) have advantages as to prove a hypothesis, ability to
control for known variables, and for clearly defined problem in a clearly defined patient group. We
need both register and randomised studies, they provide different information. One is not better
than the other - they are complementary.
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[031] THE UK PERSPECTIVE ON REGIONAL INFECTION NETWORKS AND
THE FLEDGLING BONE AND JOINT INFECTION REGISTRY

Mike Reed*

INewcastle University, Newcastle Upon Tyne, United Kingdom

In line with other European countries and the draft NHS England service specification several regional
bone and joint infection networks have evolved. There may be between 3 and 6 networks in England.
One region has had specific NHS England funding to establish a network where a multidisciplinary
team (MDT) decides treatment for all cases.

The outcomes and influence of these networks will be discussed and the likely future direction. In
order to capture the results of such networks and the outcomes of bone and joint infection overall
we need to establish National registry to allow individual MDTs to collect and analyse their results,
and improve. Many questions about the risks and benefits of specific treatments can be answered.
The Bone and Joint Infection Registry (BAJIR) has been developed to support these MDTs and gather
data, and an initial 20 units will pilot data collection.
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[032] CERTIFICATION PROCESS OF MSI UNITS IN EUROPE
— KEY-FACTORS - CORNER-STONES - LIMITS

Andreas Tiemann*

1SRH Zentralklinikum Suhl, Suhl, Germany

Musculo-skelettal infections are one of the most critical diseases in orthopedic surgery. Problem
oriented, rational treatment is a must.

In addition the topic gets more and more in the focus of politics and health care insurances. The
call for clear determined rationales becomes louder. In some European countries politics already
dictates the way, in others health care insurances press for certificated centers.

Nevertheless specific national and international accepted guidelines for the medical aspect are
missing as well as regulations how to create MSI Units in hospitals.

Members of the EBJIS formed a “certification conference” in order to create an Europe-wide
acceptable catalogue of basic requirements for

a.  MSl-units and

b. (post-graduate) medical education

In this regard the most serious problem to overcome are the different medical-political and medical-
educational systems in Europe. Facing this, the Conference defined three key-factors and came to
the agreement, that these guidelines must
a.  strictly be focused on the medical requirements
a. education
b.  hospital equipment
b. exclude politics and

c. create a system where participation is strictly voluntary

The specific demands on the way to this European solution, possible way of their implementation,
cornes-stones and limits are outlined in the lecture based on the German situation.
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[033] HOW CAN WE LEARN FROM OWN MISTAKES? THE URGENT NEED
FOR STANDARDIZED DIAGNOSTIC CRITERIA AND OUTCOME DEFINITION
OF PROSTHETIC JOINT INFECTION

Andrej Trampuz*

!Charité — University Medicine Berlin, Germany

Several definition criteria for the diagnosis of prosthetic joint infection (PJI) are used, but none
of them is clinically validated und uniformly accepted. Particularly the definition of low-grade PJI
cause great variability of epidemiological and outcome data between institutions and makes them
difficult to compare. Therefore, establishment of a uniform database is proposed, using standardized
diagnostic criteria, follow-up evaluation and outcome definition: the European PJI cohort study
(EPJIC).

The first aim of EPJIC study is to improve the management of PJl and learn from own mistakes by
systematic analysis of consecutively included patients with revision joint surgery. Factors associated
with better outcome regarding infection (assessed by the infection-free interval), joint function
(assessed by the degree of pain, mobility, range of motion) and quality of life will be analyzed.
Patients with revision joint surgery of hip, knee and shoulder joints for PJl and aseptic reasons will be
recruited in selected participating study centers. Clinical, radiological, pharmacological, laboratory,
microbiological, treatment and outcome data will be systematically collected using a standardized
electronic Case Report Form. Long-term follow-up will be implemented with clinical evaluation after
3 months and 1 year, followed by phone or mail contact after 2, 5 and 10 years after PJI diagnosis. In
addition to the databank, a linked biobank of clinical strains will be established.

The second aim of EPJICis to provide an accessible infrastructure for implementation of side-projects
investigating specific research questions regarding diagnosis, antimicrobial or surgical treatment.

The third aim is to obtain objective, accurate and comparable data on PJI on a broad international

level to raise public awareness and get important information for funding applications to European
agencies.
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[0O34] SYNOVIAL CALPROTECTIN; A RAPID TEST TO DIAGNOSE A
PROSTHETIC JOINT INFECTION

Marjan Wouthuyzen-Bakker!, Joris Ploegmakers?, Greetje Kampinga®, Paul Jutte?, Anneke Muller
Kobold*

!Department of Internal Medicine / Infectious Diseases, University of Groningen, University Medical
Center Groningen, Groningen, Netherlands

’Department of Orthopedic Surgery, University of Groningen, University Medical Center Groningen,
Groningen, Netherlands

*Department of Medical Microbiology, University of Groningen, University Medical Center Groningen,
Groningen, Netherlands

“Department of Laboratory Medicine, University of Groningen, University Medical Center Groningen,
Groningen, Netherlands

Introduction: In the last couple of years, several synovial biomarkers have been introduced in the
diagnostic algorithm for a prosthetic joint infection (PJI). Alpha defensin-1 proved to be one of
the most promising, with a high sensitivity and specificity. However, a major disadvantage of this
biomarker are the high costs. Calprotectin is a protein that is present in the cytoplasm of neutrophils,
and is released upon neutrophil activation. Its value has been established for decades as a (fecal)
marker for inflammatory bowel disease.

Aim: To determine the efficacy of synovial calprotectin in the diagnosis of a prosthetic joint infection.

Methods: We prospectively collected synovial fluid (from hip, knee and shoulder) from patients with
a proven PJI (n=15) and from patients that underwent a revision surgery without signs of a PJI (n=19).
Patients with an active rheumatoid arthritis and/or gout were excluded from the study. Synovial fluid
was centrifuged and the supernatant was used to measure calprotectin, by using a rapid, point of
care test. This test was validated for synovial fluid analysis of calprotectin using an ELISA. A Mann-
Whitney U test was used to calculate the difference between both patient groups.

Results: The median calprotectin level was 899 mg/L (range 28-2120) for PJI versus 22 mg/L (range
0-202) for controls (p < 0.0001). With a cut-off value of 50 mg/L, synovial calprotectin has a high
sensitivity of 93%, and a specificity of 84%. The positive and negative predictive values are 82% and
94%, respectively.

Conclusions: Synovial calprotectin is a potentially valuable biomarker in the diagnosis of a PJI. With
a point of care test, a rapid quantative diagnosis can be made within the operating room (results
are obtained within 20 minutes), and could help in the decision making process to reimplant a
prosthesis in an one stage procedure. In comparison to the currently available test (to measure
alpha defensin-1), the measurement of calprotectin test is much cheaper (500 euro versus 20 euro
per sample) and easily to implement in hospitals where this test is already available. Its diagnostic
efficacy for exclusively low-grade PJI should be further elaborated.
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[035] PROSPECTIVE, RANDOMIZED COMPARISON OF ONE- VERSUS TWO-
STAGE BURSECTOMY FOR MODERATE TO SEVERE SEPTIC BURSITIS

llker Uckay?, Elodie Von Dach?, Benjamin A. Lipsky®

tHopitaux Universitaire Geneve, Geneéve, Switzerland
%infection Control Program / Geneva University Hospitals, Geneva, Switzerland
3University of Oxford, Infectious Diseases, Oxford, United Kingdom

Aim: The optimal surgical approach for patients hospitalized for moderate to severe septic bursitis
is not known, and there have been no randomized trials of a one-stage compared with a two-stage
(i.e., bursectomy, followed by closure in a second procedure) approach. Thus, we performed a
prospective, non-blinded, randomized study of adult patients hospitalized for an open bursectomy.

Method: Patients were randomized 1:1 to a one-stage vs. a two-stage surgical approach. All patients
received postsurgical oral antibiotic therapy for 7 days. These are the final results of the prospective
study registered at ClinicalTrials (NCT01406652).

Results: Among 164 enrolled patients, 130 had bursitis of the elbow and 34 of the patella. The
surgical approach used was one-stage in 79 and two-stage in 85. The two groups were balanced
with regards to sex, age, causative pathogens, levels of serum inflammatory markers, co-morbidities,
and cause of bursitis. Overall, there were 22 treatment failures: 8/79 (10%) in the one-stage arm
and 14/85 (16%) in the two-stage arm (Pearson-y2-test; p=0.23). Recurrent infection was caused
by the same pathogen a total of 7 patients (4%), and by a different pathogen in 5 episodes (3%).
The incidence of infection recurrence was not significantly different between those in the one- vs.
two-stage arms (6/79 vs. 8/85; x2-test: p=0.68). In contrast, outcomes were better in the one- vs.
two-stage arm for wound dehiscence (2/79[3%)] vs. 10/85[12%)] ; p=0.02), median length of hospital
stay (4.5 vs. 6 days), nurses” workload (605 vs. 1055 points) and total costs (6,881 vs. 11,178 Swiss
francs) (all p<0.01).

Conclusions: For adult patients with moderate to severe septic bursitis requiring hospital admission,
bursectomy with primary closure, together with 7 days of systemic antibiotic therapy, was safe,
resource-saving and effective. Using a two-stage approach did not reduce the risk of infectious
recurrence, and may be associated with a higher rate of wound dehiscence than the one-stage
approach.
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[036] COMPARISON OF KNEE ARTHRODESIS WITH KNEE ARTHRODESIS
NAIL SYSTEM AND FEMORO-TIBIAL NAIL COMBINED WITH ALAC SPACER
AS SALVAGE THERAPY FOR INFECTED KNEE WITH BONE DEFECT

Ireneusz Babiak?, Piotr Pedzisz?, Jakub Janowicz!, Mateusz Kulig?, Pawet Matdyk*

*Department of Orthopedics and Traumatology, Medical University of Warsaw, Warsaw, Poland

Aim & introduction: Infected knee with bone defect resulting from failed total knee arthroplasty (
TKA) or destruction of native joint can necessitate restoration of segmental defect and arthrodesis
for therapy of infection and maintenance of walking ability. In segmental knee defect external
fixators or KAFO are not suitable, not comfortable and poor tolerated by elderly patients. Both
custom-made Femoro-Tibial Nail ( FTN) combined with acrylic cement spacer and Knee Arthrodesis
Nail System ( KANS) offer maintenance of supportive function of extremity and avoidance of leg
length discrepance after removal of TKA.

Method: The group consists of 13 patients. In 12 cases knee arthrodesis have been performed
due to infection with bone defect after removal of infected TKA and in 1case due to inflammatory
destruction of native knee joint. In 7 cases FTN with ALAC spacer and in 6 cases KANS (5 cases
Orthopedic Salvage System-0SS; 1 case Link KANS) was used. In cases treated with FTN the gap
between distal femur and proximal tibia was filled with hand-made acrylic cement spacer loaded
with selected antibiotic ( 2g per 40 g cement ) so that the spacer finally gained cylindrical shape.

Results: Stable knee was noted after 7 years in 4 of 7 knees treated with FTN with ALAC spacer
and after 2 years in 6 of 6 after KANS. Infection free knee was gained after 7 years in 4 of 7 cases
treated with FTN with ALAC spacer and after 2 years in 5 of 6 cases treated with KANS. Amputation
was necessary after 6 years in 3 of 7 cases treated with FTN with ALAC spacer and after 2 years in
none case treated with KANS. Complications occurred in 2 cases after FTN with ALAC spacer (1x:
FTN breackage, 1x: stress fracture of femoral neck) and in 1 case after KANS (OSS implant failure).
Replacement of FTN nail and cement spacer in 1 case and respectively revision of OSS KANS in 1
cases was performed.

Conclusions: Compared with the KANS, custom-made FTN combined with ALAC spacer proved to
be effective up to 6 years, but shoved higher rate of complications and amputations after 6 years. It
can be considered as a temporary low-cost salvage procedure for infected TKA with segmental bone
defect as 1 stage in two-stage arthrodesis for infected knee prosthesis.
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[037] A CALCIUM SULPHATE / HYDROXYAPATITE BONE GRAFT
SUBSTITUTE ELUTING GENTAMICIN IN THE TREATMENT OF DIABETIC
FOOT OSTEOMYELITIS: A MID-TERM FOLLOW-UP

Christine Whisstock®, Mariagrazia Marin?, Marino Bruseghin?, Sasa Ninkovic!, Daniele Raimondo?,

Antonio Volpe?, Enrico Brocco®

!Diabetic Foot Clinic, Policlinico Abano Terme, Abano Terme, Italy
’Diabetic Foot Clinic, Abano Terme, Italy

3Foot and Ankle Clinic, Abano Terme, Italy

“Casa DI Cura Policlinico, Abano Terme, Italy

Aim: Since July 2013 our group has been using an antibiotic bone substitute, composed of calcium
sulphate, hydroxyapatite and gentamicin sulphate (CSH + HA + GS), in the treatment of osteomyelitis
(OM) in diabetic foot. The aim of this work was to evaluate the mid-term efficacy of this treatment
regime on outcomes. A favorable outcome in diabetic foot includes no recurrence of OM, healed
soft tissues and the ability to weight-bear.

Method: To date we have used the CSH + HA + GS bone substitute in 24 diabetic patients with OM.
In this study we reviewed patients treated from July 2013 to December 2014, in which we used CSH
+ HA + GS to treat OM of the forefoot, midfoot and hindfoot, and evaluated how many patients are
able to walk and fully weight-bear at present. We identified 11 pts treated during this time period;
1 with bilateral 1% metatarsal-head OM due to plantar ulcers, 5 with midfoot OM secondary to
Charcot deformities and ulcers, 5 with hindfoot OM due to pressure ulcers or Charcot deformity. We
continuously monitored the patients for recurrence of OM, ulcers and soft tissue inflammation in
our outpatient department.

Results: Of the 11 patients, two died during follow up (both patients had calcaneal ulcers; one died
in the 1t month and one in the 2" month after treatment, both due to cardiovascular disease). For
the remaining nine patients, we had an average of 25 (17-33) months follow-up. One patient did not
heal, presenting with a persistent mid-foot lesion in a Charcot foot. Another patient with bilateral
forefoot ulcers had a plantar ulcer recurrence under the left 1t metatarsal foot, 19 months after
bone substitute application and primary healing. This patient is still weight-bearing on the right foot,
as are the remaining 6 patients. In 7 patients (1 with bilateral forefoot, 4 with mid-foot and 3 with
hindfoot OM) no recurrence of OM or ulcers was observed.

Conclusions: This study suggests that a CSH + HA + GS bone substitute can be used to treat diabetic

foot OM. Our mid-term results show good clinical outcomes in terms of ulcer healing, no recurrence
of OM and weight-bearing.

72



Rapid Fire Papers 1
[038] RISK REDUCTION ON PJI WITH S. AUREUS ERADICATION THERAPY
IN THA

Adriaan Thomas!, Koen Koenraadt?, Peter Joosten?, Rutger van Geenen?, Stefan Bolder!

*Amphia Hospital, Breda, Netherlands

Aim: Prosthetic joint infection (PJI) is a major complication in THA. Nasal carriage with S. aureus is
a well-defined risk factor for infection in hospitalized patients. Risk for infection is reduced up to
50% by eradication therapy. Since PJI rates are very low and only 25% of the population are carriers,
significant differences are hard to show and reports on PJI have been inconclusive. We analyzed the
effect of S. aureus eradication therapy in THA.

Methods: From 2011, patients receiving THA are screened for S. aureus carriage and carriers are
treated. This group was retrospectively compared with a historical THA group in which no screening
and eradication therapy was done. We assumed similar carrier rates in both groups and calculated
the risk reduction of eradication therapy for PJI in comparison to the historical carriers without
treatment. Fisher’s Exact test was used to compare outcome.

Results: 2072 patients were screened and 478 patients were positive (23%). The historical control
group consisted of 1248 patients, with 288 calculated carriers (23%). 15 PJI (0.72%) occurred vs 14
(1.12%) in the historical group (p=0.16). A 52% reduction in S. aureus infections was found (0.33%
vs 0.64% p=0.15). Infection rates for PJI caused by S. aureus was similar in non-carriers and carriers
after eradication therapy (0.3 vs 0.4% p=0.506). The calculated infection rates in carriers in the
historical group was reduced from 2.6% to 0.8% (RR 3,25, p=0.07) by eradication therapy and from
1.7% to 0,4% (RR 4,25, p=0.07) for S. aureus PJI.

Conclusions: A clear trend in reduction of PJI was demonstrated as a result of S. aureus screening
and eradication therapy, reducing the rate of PJI for carriers to the same level as non-carriers.

73

Information

<}
1=
£
<
B
>
o
S
a

Oral abstracts Industry

Poster overview




Oral Abstracts

Rapid Fire Papers 1
[039] EVALUATION OF THE CURRENT TRENDS AND MANAGEMENT OF
SPINAL INFECTION

Stefanie Andrew!, Benan Dala-Ali%, James Kennedy?, Fady Sedra?, Lester Wilson!

*Royal National Orthopaedic Hospital, Stanmore, United Kingdom

Aim: Spondylodiscitis and vertebral osteomyelitis can lead to long-term sequelae if not diagnosed
and treated promptly and appropriately. The Royal National Orthopaedic Hospital (RNOH) has
devised a new spinal infection referral system within the UK that allows cases to be discussed in a
specialist multi-disciplinary (MDT) forum. National guidelines were devised in 2013 to help guide
treatment, which recommends both tissue biopsies from the affected region and a MRI of the
entire spine. The aims of this study were to assess the current treatment and referral practices
and compare them with the set guidelines. It is hypothesised that a high percentage of patients
are started on antibiotics without a biopsy or a positive set of blood cultures, a low percentage of
patients are referred without undergoing a MRI of the full spine and that there is a long delay in
referral to the MDT.

Method: A retrospective case study analysis was carried out on all spinal infection referrals received
by the Royal National Orthopaedic Hospital over a 2-year period (2014-16), using the standards set
by the current national guidelines. Clinical features, haematology results, imaging, biopsy results,
treatment and outcome were all reviewed. Three key areas were addressed; whether antibiotics
were commenced before positive cultures or biopsy, whether a MRI of the entire spine was
performed and the time taken for referral from the onset of symptoms.

Results: A total of 49 cases were identified, the average age was 56 years and the majority were
male (67%). The most common organisms grown were staphylococcus aureus and mycobacterium
tuberculosis. Lumbar (37%) and thoracic (31%) spine were the most predominant regions affected.
As predicted only 42% of the patients were referred with a whole spine MRI, only 33% had a biopsy
and 29% had positive blood cultures before starting antibiotics. The average time to referral was 62
days overall (10 days for acute referrals).

Conclusions: This multicentre study highlights a number of key concerns with both the referral and
treatment of spinal infections. New national infection guidelines recommend a tissue sample prior
to antibiotics; however this study showed that only 45% of patients had either a biopsy or positive
blood culture before starting antibiotics. The time to referral was prolonged and the majority of
patients did not receive a whole spine MRI. Overall this confirms the study’s hypothesis and the need
for better management of this complex and debilitating condition.
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[040] RESULTS OF TREATMENT OF SEPTIC ARTHRITIS OF THE HIP WITH
AN ANTIBIOTIC-LOADED CEMENT SPACER

Ernesto Mufioz-Mahamud’, Francisco Borja Garcia Torres?, Laura Morata?, Andrés Combalia?, Xavier

Gallart?, Consuelo Climent?, Xavier Tomas*, Alex Soriano?, Guillem Bori*

‘Department of Orthopaedic Surgery and Traumatology, Hospital Clinic, University of Barcelona,
Barcelona, Spain

’Department of Infectious Diseases, Hospital Clinic - University of Barcelona, Barcelona, Spain
*Department of Pharmacy, Hospital Clinic, University of Barcelona, Barcelona, Spain

“Department of Radiology, Hospital Clinic, University of Barcelona, Barcelona, Spain

Aim: Septic arthritis of the hip is a rare entity among the adult population, but with a potential
severe repercussion. The most accepted treatment is the hip debridement, even though a notorious
proportion of the cases need further hip replacement owing to the cartilage destruction. The aim of
this study is to analyse all our cases of septic arthritis of the hip treated with a 2-stage strategy using
an antibiotic-loaded cement spacer.

Method: We present a retrospective review of all our cases of septic arthritis of the hip diagnosed
between 2004 and 2016 that were treated with an antibiotic-loaded cement spacer. We analysed
age, gender, comorbidities, aetiology, duration of symptoms, C-reactive protein values, erythrocyte
sedimentation rate, initial treatment, cultures, definitive treatment and evolution.

Results: A total of 14 cases were included with a mean age of 47 years: 8 men and 6 women.
The aetiology of the arthritis was: haematogenous in 8 cases, after osteosynthesis in 5 cases and
after arthroscopy in 1 case. An initial debridement was performed in 6 cases whereas the spacer
was directly implanted in 8 cases. The cultures were positive for: Staphylococcus aureus (4 cases),
Candida albicans (2 cases), Staphylococcus epidermidis (1 case), Pseudomonas aeruginosa (1 case),
Enterococcus faecium (1 case), Serratia marcescens (1 case), Streptococcus dysgalactiae (1 case),
Salmonella spp (1 case) and negative in 2 cases. The evolution was: total hip arthroplasty in 10 cases,
spacer preserved in 2 cases, pending of hip replacement in 1 case and exitus in 1 case. All cases
presented negative cultures at the moment of implantation of the definitive prosthesis.

Conclusions: A 2-stage strategy using an antibiotic-loaded cement spacer prior to the definitive hip

prosthesis is a good treatment for the septic arthritis of the hip in cases with important cartilage
destruction.
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[041] THEATRE DOOR OPENING AS A MARKER OF THEATRE DISCIPLINE
AND INFECTION CONTROL: ARE STANDARDS SLIPPING?

Scott Parker?, Llywela Davies?, Lee Sanders-Crook?, Thomas Key?, Gareth Roberts?, Harriet Hughes*,
Simon White!

Cardiff and Vale Orthopaedic Centre, Cardiff, United Kingdom

2University Of Cardiff, Cardiff, United Kingdom

3Cardiff and Vale NHS Trust, Cardiff, United Kingdom

“Public Health Wales / University Hospital of Wales, Microbiology Department, Cardiff, United
Kingdom

Aim: Peri-prosthetic joint infection is a serious and expensive complication of joint arthroplasty.
Theatre discipline has infection prevention at its core with multiple studies correlating increased
door opening with surgical site infection. The WHO, NICE and Philadelphia Consensus all advocate
minimal theatre traffic. The Dutch Health Inspectorate consider >5 door openings per procedure
excessive.

Method: This prospective observational study over five weeks observed theatre door traffic during
hip and knee arthroplasty within the eight laminar flow theatres at our institution. Two students
attached to the department collected data. Half way through the study notices reminding people
not to enter during arthroplasty were placed on the theatre doors.

Results: The students observed 59 knee or hip arthroplasty 32 prior to notice’s being placed on the
theatre doors. The average number of door openings per case was 67 (25-130) prior to intervention
and 70 (34-158) after intervention, although opening rates reduced from 1/min to 0.9/min (p=0.053).
Reasons for door opening were drawing up medications, blood tests, delivery surgical equipment,
general enquiries, staff breaks and “unknown” entries and exits.

Conclusions: The rate of door opening was excessive and remained so after reminders were
displayed. This deterioration in theatre discipline potentially has a significant negative impact on
theatre hygiene and infection control. Individually wrapped components and screws along with the
increasing component choice may have played some role in ‘legitimizing’ door opening. It will be
challenging to reverse this behavioural trend but must be achieved.
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[042] INFLUENCE OF DELAY AND TEMPORARY PRESERVATION
CONDITIONS OF BACTERIOLOGICAL TISSUE SAMPLES ON THE
DIAGNOSIS OF BONE INFECTION: AN EXPERIMENTAL MODEL

Olivier Cornu?, Van Cauter Maite!, Kaminski Ludovic?, Jean-Cyr Yombi?, Rodriguez-Villalobos Hector®

*0Orthopaedic and Trauma Department, Cliniques Universitaires Saint-Luc Ucl, Brussels, Belgium
’Cliniques Universitaires Saint-Luc, Brussels, Belgium
*Microbiological Laboratory, Cliniques Universitaires St-Luc Ucl, Brussels, Belgium

Aim: Bacterial identification in musculoskeletal infection is sometimes difficult and treatment
strategy difficult facing unknown pathogen agent. We wonder if the delay of incubation and the
preservation conditions of the samples between surgical procurement and subculture on plates
have an influence.

Method: 25 cm? bone fragments were obtained from femoral heads retrieved during hip arthroplasty
and excluded for bone transplant donation. Informed consent was obtained from the donor for
research purpose. The study was approved by the Ethic Committee (N°B403201317725). Bone
fragments were immersed for 30 minutes under gently agitation (140 RPM) at 35°C in a physiologic
solution (negative control) or two solutions with two concentrations of staphylococcus epidermidis
(0.5 Mc Farland or 1.5x 108 bacteria and 7.5x102 bacteria). Bone samples were separated and
preserved at room temperature or at 4°C until seeded on Petri Plates to observe the influence of
preservation conditions. Samples were plated after different delays (TO, T30min, T1H, T2H, T4H,
T6H, T8H, T12H, T16H, T24H et T48H) to observe the influence of delay of culture. Experiments were
repeated 5 times. When culture was positive, results were expressed with the number of colony.

Results: We observed a regular diminution of number of colonies with the delay of culture. The
number of colony goes to zero after 40 hours when the samples have been preserved at room
temperature. Differences were not significant between preservation at room temperature and
at 4°C for delay inferior to 04 hours but become significant for higher delay of culture in favor
of low temperature preservation. With a low bacterial bioburden, no colony was recovered
after a delay of 06 hours. False positive results were observed in 4% of the negative control.

Conclusions: This experimental model demonstrates the negative influence of delay of culture
and preservation at room temperature if the culture is delayed for more than 04 hours. The
negative influence is more critical when facing low bacterial bioburden as it is generally the case
in musculoskeletal infections. Our model do not included biofilm embedded bacteria and is limited
to a staphylococcus epidermidis strain. The results could be worse with anaerobic bacteria. Some
inhibition due to antibioprophylaxis given to patient just before hip arthroplasty could have negatively
influence the results. This study stresses the importance of a rapid seeding of bacterial samples to
improve bacterial identification. Procedures should be in place to transfer rapidly samples to the lab
and process them immediately.
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[043] THE INFLUENCE OF TITANIUM AND STEEL FRACTURE FIXATION
PLATES WITH DIFFERENT SURFACE TOPOGRAPHIES ON INFECTION
RATES IN A RABBIT FRACTURE MODEL

Willem-Jan Metsemakers!, Tanja Schmid?, Stefan Zeiter?, Manuela Ernst?, Iris Keller?, Nicolo

Cosmelli?, Daniel Arens?, Fintan Moriarty?, Geoff Richards?

tUniversity Hospitals Leuven, Leuven, Belgium
2Ao Research Institute, Davos, Switzerland

Aim: The aim of this study was to define the role of implant material and surface topography on
infection susceptibility in a preclinical in vivo model incorporating appropriate fracture biomechanics
and bone healing.

Method: The implants included in this experimental study were composed of: standard
Electropolished Stainless Steel (EPSS), standard titanium (Ti-S), roughened stainless steel (RSS) and
surface polished titanium (Ti-P). In an in vivo study, a rabbit humeral fracture model was used. Each
rabbit received one of three Staphylococcus aureus inocula, aimed at determining the infection rate
at a low, medium and high dose of bacteria. Outcome measures were quantification of bacteria on
the implant and in the surrounding tissues, and determination of the infectious dose 50 (ID50).

Results: Of the 72 rabbits eventually included in the in vivo study, 50 developed an infection. The
ID50 was found to be: EPSS 3.89 x 103 colony forming units (CFU); RSS 8.23 x 103 CFU; Ti-S 5.66 x
103 CFU; Ti-P 3.41 x 103 CFU. Significantly lower bacterial counts were found on the Ti-S implants
samples compared with RSS implants (p < 0.001) at the high inoculum. Similarly, lower bacterial
counts were found in the bone samples of animals in the Ti-S group in comparison with both RSS and
EPSS groups, again at the high inoculation dose (p < 0.005).

Conclusions: In a preclinical in vivo model incorporating fracture biomechanics through an
osteotomy, we could not identify any significant differences in susceptibility to infection when
comparing titanium and steel implants with conventional (as currently used in the clinics) or modified
topographies. The finding that Ti-S has a lower bacterial burden compared to both EPSS and RSS,
but only when using a high bacterial inoculum, is interesting and indicates that the material (or its
surface) may not influence the infection risk, but rather the infection severity. Furthermore, polished
titanium implants with potential to reduce complications associated with tissue adherence, are not
expected to affect the infection rate, or influence implant stability as shown in this fracture model.
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[044] APPLICATION OF NEXT GENERATION SEQUENCING FOR THE DIAG-
NOSIS OF ORTHOPAEDIC INFECTION; AN EVALUATION OF FOUR DNA EX-
TRACTION TECHNIQUES

Leanne Cleaver?, Rebecca Gorton?, Michael Gandy?, Shara Palanivel®?, Damien Mack~?, Simon Warren?

*Royal Free London NHS Foundation Trust, London, United Kingdom
’Health Services Laboratory, London, United Kingdom
Royal Free London NHS Foundation Trust, Royal National Orthopaedic Hospital, Stanmore, UK

Aim: Diagnosing Orthopaedic infection is limited by the sensitivity of culture methods. Next
generation sequencing (NGS) offers an alternative approach for detection of microorganisms from
clinical specimens. However, the low ratio of pathogen DNA to human DNA often inhibits detection of
microorganisms from specimens. Depletion of human DNA may enhance the detection of microbial
DNA®. Our aim was to compare four DNA extraction methods for the recovery of microbial DNA from
orthopaedic samples for NGS.

Method: Simulated samples; pooled culture negative sample matrix was spiked with known
concentrations of microorganisms, each panel consisting of 7 samples. Broth culture was performed
on simulated samples for comparison with NGS*.
DNA Extraction; total nucleic acid extraction was performed on a automated extraction platform**
using the viral NA assay. Modifications included:

1. mechanical lysis (glass beads)

2. lysis of human cells (saponin 0.025%), turbo DNase treatment and mechanical lysis

3. addition of MspJl enzyme post-extraction for methylated DNA digestion
Detection of human and microbial DNA; human endogenous (HE) gene rtPCR*** was utilised
following manufacturer’s recommendations. Microbial DNA was detected using SYBR green 16s
ribosomal RNA rtPCR with high resolution melt-curve analysis****,

Results: Broth culture recovered 64% (9/14) of the microorganisms from simulated samples.

A significant increase (p<0.01) in the cycle threshold (C,) (median C.25.9 IQR 25.5, 26.1) of the HE
gene rtPCR was observed using extraction method b, indicating a significant reduction in human
DNA. No significant change (p=0.38) in the C_ of the HE gene rtPCR was observed between the
baseline method (median C,19.2 1QR18.5, 19.7) and modifications a (median C,18.4 IQR 18.2, 19.4)
and ¢ (median C,19.3 1QR 18.6, 19.4).

Detection of microbial DNA was successful using the base line extraction method and modification
a. Microbial DNA was not detected using the 16s ribosomal RNA rtPCR for modifications b and c.

Conclusions: This study has demonstrated that modification of DNA extraction methods using
selective enzymatic digestion of human DNA negatively impacts on the recovery of microbial DNA
from simulated specimens. Total DNA extraction allows the successful recovery of microbial DNA
alongside a significant amount of human DNA. The effect of the presence of human DNA will be
subsequently assessed through NGS CosmosID analysis to establish if NGS is more sensitive than
broth based culture.

References

S. Oyola et al: Journal of Clinical Microbiology

*BD Bactec; Becton Dickinson, USA, **iXT (DiaSorin, Italy), ***Fast-Track Diagnostics, Malta,

****RotorGene 600
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[045] COST-TO-BENEFIT EVALUATION OF ANTIBIOFILM MICROBIOLOGICAL
DIAGNOSTIC TECHNIQUES IN ORTHOPAEDICS

Maria Teresa Trentinaglia®, Lorenzo Drago?, Nicola Logoluso?®, llaria Morelli4, Carlo Romano?

Department of Economics — University of Milan, Milano, Italy

’Laboratory of Clinical-Chemistry and Microbiology, Irccs Galeazzi Institute, Milano, Italy

3Centre for Reconstructive Surgery and Osteoarticular Infections, Orthopaedic Research Institute
Galeazzi, Milano, Italy

“University of Milan, Department of Reconstructive Surgery of Osteo-Articular Infections C.R.1.0.
Unit, Irccs Galeazzi Orthopaedic Institute, Milan, Italy

Aim: Implant-related infections, including peri-prosthetic joint infection (PJI) and infected
osteosynthesis, are biofilm-related. Intra-operative diagnosis and pathogen identification is currently
considered the diagnostic benchmark, however the presence of bacterial biofilm(s) may have a
detrimental effect on pathogen detection with traditional microbiological techniques. Sonication
and chemical biofilm debonding have been proposed to overcome, at least partially, this issue,
however little is known about their possible economical impact. Aim of this study was to examine
direct and indirect hospital costs connected with the routine use of antibiofilm microbiological
techniques applied to hip and knee PJls.

Method: In a first part of the study, the “Turn Around Time (TAT)” and direct costs comparison
between a system to find bacteria on removed prosthetic implants*, a closed system for intra-
operative tissue and implant sampling, transport and antibiofilm processing, versus sonication has
been performed. An additional analysis of the estimated indirect hospital costs, resulting from the
diagnostic accuracy of traditional and antibiofilm microbiological processing has been conducted.

Results: Considering an average 5 samples per patient, processed separately with the sonication
or pooled together, using the device*, the direct costs comparison shows a similar overall average
estimated cost per patient when using sonication (€ 400.00) or the system to find bacteria on
removed prosthetic implants* (€ 391.70). Indirect hospital costs of false positive or negative
intra-operative pathogen identification can be estimated as, respectively, € 65,000 and € 90,000,
including possible inadequate treatments and/or surgeries and/or need for further hospital stay, risk
of infection recurrence/persistance, possible medico-legal claims, etc. Considering 1 out of ten cases
of false identification as generating indirect hospital costs (“mitigation factor”: 90%) and an accuracy
of current intra-operative microbiological sampling and testing of approximately 80%, it is calculated
that any antibiofilm procedure able to increase the microbiological diagnostic accuracy by 10%, at an
average cost per patient of € 500.00, would induce an average hospital cost saving of appoximately
€ 100,000 per 100 treated cases.

Conclusions: To our knowledge, this is the first study specifically focused on the potential eonomical
impact of the routine clinical use of microbiological antibiofilm processing techniques in orthopedics.
The several limitations of this study notwithstanding, including the variable Country-based value
of the different direct costs and the assumptions made concerning indirect costs calculations,
this analysis points out how more accurate pathogen identification procedures can lead to an
improvement of the management of implant-related infections in orthopaedics, with a substantial
economical balance.

*microDTTect
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[046] VARYING DEGREES OF BIOFILM INHIBITION BY GENTAMICIN,
VANCOMYCIN AND DAPTOMYCIN LOADED ACRYLIC LOADED CEMENT:
AN IN VITRO MODEL OF CEMENT PERIPROSTHETIC INFECTION

Herbert Gbejuade!, Aida Hidalgo-Arroy?, Adrian Sayers?, John Leeming?, Andrew Lovering?, Ashley

Blom?, Jason Webb?

tUniversity of Bristol, Senate House, Bristol, United Kingdom
’Southmead Hospital, Bristol, United Kingdom
3North Bristol NHS Trust, Bristol, United Kingdom

Aim: To evaluate the ability of different combinations of antibiotic loaded cement to inhibit bacteria
growth and biofilm formation.

Method: Cement beads were aseptically prepared using Palacos R (plain 40g PMMA cement) or
Palacos R+G (40g PMMA cement containing industrially added 0.5g of gentamicin), with or without
supplementary antibiotics as follows: Palacos R; Palacos R+G; Palacos R plus 1g / 2g daptomycin;
Palacos R+G plus 1g / 2g of daptomycin; Palacos R plus 1g / 2g vancomcyin; and Palacos R+G plus 1g
/ 2g vancomcyin. After production, each antibiotic loaded acrylic cement (ALAC) combination was
allocated into two groups (group 1 and 2).

The group 2 cement beads were initially eluted in broth at 37° C for 72hours then transferred to
fresh broth containing a known concentration of bacteria. The group 1 samples were not eluted but
directly immerse in culture broth containing bacteria. All samples were thereafter incubated at 37°C
for 24 hours. After incubation, group 1 samples were visually assessed for bacterial growth, while
for the group 2 samples, biofilm formation were quantified using ultrasonication and viable bacteria
counting technique. Three proficient biofilm forming Staphylococcus epidermidis bacterial strains
(1457, 1585-RA and 5179-R1) were used for all experiments and the bacteria counts were expressed
as colony forming units / ml (CFU/ml).

Results: In the group 1 samples, all the ALAC combinations were able to inhibit growth of all the
three biofilm bacteria strains assessed except the gentamicin only samples in which biofilm growth
were observed within 24hours. Meanwhile, in group 2, bacterial growth and biofilm formation by all
three bacterial strains were observed on all the ALAC combinations, with the least biofilm formation
being on the Palacos R+G plus 2g daptomycin combinations (mean CFU/ml: 1.04E +06) and the
greatest on the gentamicin only cement (mean CFU/ml: 2.3E +07).

Conclusions: Our study demonstrates that the highest antimicrobial activity of ALAC is seen in the
first 24 hours. However, after 72 hours of antibiotic release, fresh bacterial exposure in fresh broth
resulted in varying degrees of biofilm colonisation of all ALAC surfaces. Nonetheless, the overall
biofilm formation was least on the gentamicin / daptomycin combinations and the results were
statistically significant when compared to plain cement (p < 0.05, two tail t-test).
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[047] CAN WE RELY ON HISTOPAPTHOLOGICAL RESULTS FOR THE
DIAGNOSIS OF PROSTHETIC JOINT INFECTION?

Camille Fourcade!, Anne Gomez-Brouchet?, Alain Bicart See?, Julie Lourtet-Hascouet®, Marie-Pierre

Felice?, Gérard Giordano?, Eric Bonnet®

tHopital Joseph Ducuing, Infectious Disease Unit, Toulouse, France

’luct Oncopble, Pathology Department, Toulouse Cedex 9, France

3Hopital Joseph Ducuing, Biological Department, Toulouse, France

“Hopital Joseph Ducuing, Traumatology and Orthopaedic Surgery Department, Toulouse, France
*Toulouse, Infectious Disases, Toulouse, France

Aim: When a prosthetic joint infection (PJI) is suspected, guidelines recommend performing
periprosthetic samples, at least one for histopathological examination and 3 to 6 for microbiological
culture. The diagnosis of infection is based on the presence of neutrophil granulocytes whose
number and morphology can be variable, resulting in definition of “acute” inflammation. The acute
inflammation of periprosthetic tissue is supportive of infection. Since 2007, in our hospital, for all
patients with suspected PJI who underwent surgery, from each sample taken by the surgeon, one
part has been sent to the pathologist and the other one to the microbiologist. Our aim was to
compare histopathological to microbiological results from samples taken intraoperatively at the
same site.

Method: We conducted a retrospective study including all surgeries for which at least one couple
“histopathology-culture” was found. Exclusion criterion was a history of antimicrobial treatment 2
weeks prior the surgery.

Results: From July 2007 to April 2015, 309 surgeries for suspected PJI were performed in 181
patients. Median age of the study population was 70 years, 60% of patients were male, 45% had
a history of joint infection. The location of arthroplasty was knee in 50% of cases and hip in 46%,
ankle and shoulder in 4%. Surgery was performed within one month after the last prosthetic surgery
in 15% of cases. According to the criteria from the Musculoskeletal Infection Society, 60% of cases
should have been considered as having an infection. The median number of samples per surgery
was 4 (IQR 3-5) for histopathological examination and 5 (IQR 4-6) for culture. Finally, 1247 couples
“histopathology-culture” were available. Among them, histopathological examination showed acute
inflammation in 292 cases (23%) and subacute inflammation in 327 cases (26%). Microorganisms
considered to be pathogenic were found in 582 samples (47%). The presence of neutrophil
granulocytes was well correlated with the presence of those microorganisms (OR=4.1; IC 95% 3.1-
5.5). As expected, the highest correlation between acute inflammation and positive culture was
observed for early infection (< 1 month) (OR =9; 3.6-23.4) and Staphylococcus aureus infection (OR
=4.8; 3.3-7.0). There was no correlation between acute or low-grade inflammation and anaerobic
or Candida infection.

Conclusions: Our results confirmed histopathological examination is better correlated with culture

in acute infection and/or infection due to highly virulent bacteria but must be interpreted with
caution in case of chronic infection or infections due to microorganisms with low virulence.
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Key Session 4
[048] OPTIMIZATION OF THE INFECTED PATIENT PRIOR TO SURGERY

Alex Soriano?

Department of Infectious Diseases, Hospital Clinic - University of Barcelona, Barcelona, Spain

The incidence of orthopaedic implant infection ranges between 1% and 2.4% for primary joint
arthroplasty but significantly increases in revision arthroplasty, open fractures, spinal instrumentation
and different subpopulations including patients with rheumatoid arthritis, diabetes mellitus, obese
or elderly. Once the patient is infected, in the majority of cases a re-intervention is necessary to
obtain a relatively high success rate. These additional interventions have a higher re-infection rate
and frequently by multi-drug resistant microorganisms. These infections often occur as a result of a
microbial contamination during or immediately after surgery. The development of surgical infection
is the result of an imbalance between the burden of contaminating organisms and the host ability
to eradicate or control this contamination. According to these facts, it is very important to improve
the immune system of the patient taking into account that the treatment of infections cannot be
delayed. The lecture will cover those recommendations that have demonstrated a positive impact on
the incidence of post-surgical complications. In brief, leukocyte function is essential for winning the
battle after wound contamination. Hyperglycaemia, hypoxia and hypothermia are well-recognized
factors that reduce the bactericidal activity of leukocytes, therefore, it is necessary to avoid these
situations during surgery. To reduce the risk of hyperglycaemia a strict metabolic control in diabetic
patients and the identification of potential diabetic patients is important. Stop smoking and treating
anaemia with iron therapy or erithropoetin will reduce the risk of tissular hypoxia during surgery.
Nutritional status will also impact on the immune system function and wound healing, therefore,
methods for identification malnourished patients will be discussed as well as the prevalence among
infected patients. A particular aspect in infected patients is that in many occasions they are under
antibiotic treatment or have recently received antibiotics reducing the “immunity of colonization” an
important concept that will be discussed.
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Key Session 4
[049] ANAESTHESIA FOR COMPLEX BONE INFECTION
PATIENTS: KEEP IT SIMPLE

Svetlana Galitzine!

Nuffiled Orthopaedic Centre, Oxford University Hospitals NHS Trust

Nuffield Orthopaedic Centre specialises in surgery for patients with bone infection such as lower limb
osteomyelitis (LLOM). Anaesthesia for these complex and prolonged orthoplastic procedures plays a
crucial role in ensuring successful outcome. For free flap surgery, in particular, specific anaesthetic
objectives include avoiding situations such as vasoconstriction due to poor perioperative pain relief,
surges of blood pressure, and/or hypoxaemia.

In our centre, epidural anaesthesia and analgesia (EA) are very much advocated for “free flap”
operations, both by surgeons and anaesthetists. In the past EA was usually combined with general
anaesthesia and artificial ventilation (EA+GA), due to perceived discomfort to the patient and
possible surgical difficulties during prolonged “awake” surgery. However, since 2007 we have growing
experience of successful prolonged operations in supine position under a “simple” technique of
EA+Sed as opposed to EA+GA. In our series of ca. 70 patients with orthoplastic procedures of mean
duration over nine hours, there were no postoperative ITU admissions and anaesthesia related
complications. There were no free flap failures. One patient requiring a revision of the venous
anastomosis within 24hrs of initial surgery had it done successfully under an epidural “top-up”.

The main observed benefits of EA+Sed include reliable effective neuraxial anaesthesia without
risks associated with prolonged GA or incomplete postoperative epidural analgesia. Over the years,
EA+Sed for LLOM surgery has received very positive informal feedback from surgeons, anaesthetists
and nursing staff. Most importantly, a recently completed study showed overwhelming positive
formal assessment of patients’ experiences and outcomes.

Our tips for the successful anaesthesia for this type of surgery will be discussed, including strategies
to minimise sedation and discomfort of prolonged surgery.

Based on our experience, we recommend EA+Sed as a “simple” technique of choice for complex
LLOM surgery. Good teamwork between the anaesthetists, surgeons and the patient are the keys
to success.

84



Key Session 4
[050] GOOD MENTAL HEALTH FOR GOOD PHYSICAL OUTCOMES:
HOW WE CAN HELP

Matthew Hotopf!

*South London and Maudsley NHS Foundation Trust National Institute of Health Research Biomedical
Research Centre (BRC), The Institute of Psychiatry, Psychology and Neuroscience, King’s College

London, United kingdom
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Cierny & Mader Lecture
[051] CROSSING BORDERS IN BONE AND JOINT INFECTION
MANAGEMENT

Carlo Romano!

!Centre for Reconstructive Surgery and Osteoarticular Infections, Istituto Ortopedico IRCCS Galeazzi
— Milano - Italy

Bone and joint infection has been a neglected field for years. Seemingly unpredictable results,
anticipated bad prognosis, lack of standards, relatively low-incidence or even denial of septic
complications, all contributed to relegate this condition in a largely unexplored territory. Adventuring
here then required to a few pioneers in last decades to cross borders and frontiers, many of which
still stand in front of us...

1.

86

There is a land out there... A very first border is to acknowledge the problem, avoiding
superficial or blaming attitudes and, thus changing the way physicians, institutions,
industry, patients and mass media may think.

.. an unexplored land. The next frontier are our dogmas and beliefs, the challenge of
which will eventually really lead us to knowledge.

Looking for new pathways and companions. Lateral thinking and sharing experience
with other disciplines, while staying focused on our target, will allow us to cross the third
border.

Tool kit for explorers. To explore this land you need to be well equipped for complex and
sometimes risky procedures: a tool kit that needs continuous training and update.
Building bridges. Crossing the fifth border requires the ability to favor translational
research and to lower barriers to new technologies, with an approach similar to that
adopted for “rare diseases”.

Write down the map. Crossing borders is worthless, if you don’t write down the map.
Take your time to set the standards, share and validate protocols, tracing the way for the
next explorer to come.

Honor previous explorers. Remember those that became “stars” and those who remained
unknown, but yet gave their silent contribution to cross the next frontier.

World is big, you are small. Then cross the final border: your self-confidence. Bacteria
were before you and will be after you, so... remain humble.



Key Session 5
[052] IMPROVING OUTCOMES IN OPEN FRACTURES

Umraz Khan® %3

!Department of Reconstructive surgery, North Bristol NHS Trust, United Kingdom
2BAPRAS
3CRG in specialised Orthopaedic surgery

There has been a steady evolution in our understanding of how and why open fractures become
chronically infected. This has allowed us to offer better care and with a reduction in bone infection
as well as animprovement in limb function. However, early thoughts on how to manage such injuries
varied from applying wine soaked dressings to the encouragement of suppuration. The technical
advances in modern Orthopaedic surgery and in Plastic surgery have allowed the possibility of
salvaging limbs which would have been beyond saving some decades ago. | will discuss how we have
become aware of the temporal relationships between surgical procedures and the avoidance of
deep bone infection. The success of combined care has been firmly cemented in the ethos of severe
limb trauma care as best practice and has culminated in the recommendations of Ortho-Plastic lists
for the care of such patients by NICE. | will reflect on how this has been actioned in Bristol as a
potential ‘blueprint’ for other major trauma centres.
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Key Session 5
[053] USING PERFORATOR FLAPS TO COVER DEFECTS WITH CHRONIC OS-
TEOMYELITIS

Joon Pio (JP) Hong!

*Asan Medical Center University of Ulsan, Seoul, Korea

Treatment of chronic osteomyelitis involves aggressive debridement followed by robust soft tissue
coverage. The dictum of muscle coverage being superior has been challenged by successful reports
of coverage with skin flaps. The objective of this paper is to evaluate the efficacy of perforator flaps
for reconstruction of chronic osteomyelitis defects.

A retrospective review of 120 patients with chronic osteomyelitis who underwent surgical
debridement and reconstruction from April 2000 to November 2015 was done. Inclusion criteria
were cases with chronic osteomyelitis for a minimum period of 6 weeks and with a follow up of at
least one year after surgery. The correlation between recurrence and the following factors were
analyzed: comorbidities, etiology, location of chronic osteomyelitis, duration of chronic osteomyelitis,
chronic osteomyelitis grade (Cierny-Mader), limb vascular status, flap composition and orthopedic
intervention. The outcomes analyzed were: flap loss, recurrence rate, primary remission rate,
secondary remission rate and amputation rate.

There were total of 4% flap loss, 10% recurrence rate, 90% primary remission rate, 98% secondary
remission rate and 1% amputation rate. Significant predictors of recurrence were major vessel
compromise and patients with external fixator stabilization (p<0.05).

The perforator flap is able to achieve 90% primary remission rate and 98% secondary remission rate

in the treatment of chronic osteomyelitis patients. The use of perforator flap is equivalent to the
traditional muscle flap in effectiveness.
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[054] ROLE OF PLASTIC SURGEON IN PROSTHETIC JOINT INFECTION

Alex Ramsden?

INuffield Orthopaedic Centre, Oxford University Hospitals, Oxford, United Kingdom

Prosthetic joint infection is a difficult surgical problem. Plastic surgeons have a range of skills
and techniques that can contribute to successful long term eradication of infection but also the
joint reconstruction. Subsequently they can play a key role in management of joint infection.
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Key Session 6
[055] PREOPERATIVE ASSESSMENT AND PLANNING IN THE MANAGEMENT
OF POST-TRAUMATIC OSTEOMYELITIS

Charalampos Zalavras*

*Keck School of Medicine of USC, Los Angeles, United States

Management of post-traumatic osteomyelitis is challenging. A detailed plan needs to be developed
based on careful assessment of multiple factors involving the affected bone, the existing implants,
the condition of the soft tissue envelope, the neurovascular and functional status of the extremity,
the pathogen and clinical course of the infection, and the patient.

Bone considerations include anatomic location of osteomyelitis, status of fracture healing, extent
of bone involvement, presence and size of bone defects, bone quality and presence of deformity. If
implants are in place the treating surgeon needs to decide whether to remove them or not. Implants
may be retained in acute post-traumatic infections, if they are providing stability, and be removed
following fracture healing.

A well-vascularized soft tissue envelope promotes control of infection and fracture healing. Soft
tissue abscesses need to be drained and previous incisions to be taken into account when planning
the surgical approach. The need for soft tissue coverage should be evaluated. Neurovascular
compromise of the extremity and adjacent joint stiffness may limit the potential for satisfactory
function after management of post-traumatic osteomyelitis. The specific pathogen(s) and the
previous clinical course of infection are important factors. Information about previous culture results
and sensitivities, previous surgical management and antibiotic therapy, and the patient’s response
should be obtained.

Patient comorbidities affect the risk of recurrence of infection as well as the surgical risk and should
be carefully assessed based on the Cierny-Mader classification. The patient should be medically
optimized before surgery. Patient functional needs, expectations, compliance, and willingness to
undergo potentially prolonged treatment should be evaluated.

Management of post-traumatic osteomyelitis starts with detailed preoperative assessment and

planning. This is a multi-disciplinary process that requires the close collaboration of orthopaedic
surgeons and infectious disease specialists.
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[056] PATIENT-FRIENDLY SURGERY IN OSTEOMYELITIS

Martin McNally*

INuffield Orthopaedic Centre, Oxford University Hospitals, Oxford, United Kingdom
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[057] FROM DIAGNOSTICS TO DISCHARGE PLANNING:
GETTING IT RIGHT FIRST TIME

Bridget Atkins!

t0xford University Hospitals, OUH NHS trust, Oxford, United Kingdom

Patients with complex bone and joint infections often have unsatisfactory interactions with the
healthcare profession, sometimes having the wrong diagnosis, the wrong orthopaedic surgery, poor
soft tissue management and the wrong antimicrobial treatment. Even if three out of four elements
on this list are correct, the outcome may still be poor. Sometimes all the elements are correct
but they have not all been done at the same time. Patients may end up with multi-drug resistant
organisms, drug side effects, pain, disability, leaking wounds, long hospital stays, depression and
disillusionment with the medical profession.

Getting the diagnosis right is important — both anatomically and microbiologically. Risk factors
for less common cause of osteomyelitis (e.g. tuberculosis, brucellosis) should be determined and
an interactive relationship with the laboratory developed. Pre-op biopsies can sometimes be
considered however meticulous intra-operative sampling, good laboratory processing and accurate
interpretation of results is most crucial. No lab test will work well if surgical sampling is not expertly
performed. This should be off antibiotics with no touch technique, separate sterile instruments
and from multiple sites. Histology should always be performed. In the microbiology laboratory,
prevention of contamination whilst adequately disrupting biofilm, using enriched media, culturing
for an adequate duration and performing appropriate identification and antibiograms are vital to
an accurate diagnosis. Sonication and molecular tests can be considered, their place in the clinical
pathway being under evaluation.

Surgery should only be performed by a surgeon experienced in infection management and should
take into account the patient’s wishes and expectations. Soft tissue management is as important as
the bones. Intra-operative and post —operative antibiotic therapy should be rational and managed
with skill — whilst not causing harm to the patient. Clinical progress must be adequately monitored.
Failure means a complete re-assessment, not simply prolonging antibiotics.

Much of this can only be delivered through multidisciplinary specialist bone infection units.
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[058] COSTS AND RENUMERATION OF OSTEOMYELITIS TREATMENT IN-
VOLVING FREE FLAPS: IMPLICATIONS OF RETURN TO THEATRE

Janka Fazekas?, Rebecca Shirley?, Martin Mcnally!, Alex Ramsden?

*Nuffield Orthopaedic Centre, Oxford, United Kingdom

Aim: This study aimed to define the increased costs incurred by a return to theatre for cases
requiring free tissue transfer for surgical treatment of chronic osteomyelitis. We hypothesised that
there would be a significantly greater cost when patients required re-exploration of the free flap.

Method: We retrospectively analysed the costs of a consecutive series of sixty patient episodes
treated at the Bone Infection Unit in Oxford from 2012 to 2015. Treatment involved excision of
osteomyelitis with free tissue transfer for immediate soft tissue cover. We compared the costs of
uncomplicated cases with those who returned to theatre and determined the profit/loss for the
hospital from remuneration through the UK National Health Service Tariff Structure.

Results: Hospital income according to UK HRG tariff was compared to the actual cost of treatment
and these 60 cases were significantly underfunded overall (P < 0.005). In just 1 case, the cost to the
hospital was completely covered by tariff.

Six patients (10%) returned to theatre for urgent flap re-exploration with five flaps salvaged and
one failed, requiring another free flap reconstruction (1.7%). These six patient episodes had a
significantly higher mean cost compared to the uncomplicated cases. The average financial loss to
the hospital for patients who did return to theatre was £18992 (range £8103 to £48380) and in those
who did not was £9600 (range - £600 to £23717). The case requiring further free tissue transfer
cost a total of £74158, £48380 more than the hospital was paid: the most extreme discrepancy. The
overall loss for this group of 60 patients was £590766

Conclusions: Surgery for chronic osteomyelitis is multidisciplinary, complex and therefore expensive.
However, this study demonstrates that the hospital currently makes a financial loss on almost all
patients but especially if flap complications occur. This study has implications for the long term
viability of specialist units treating this important disease.
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[059] ANTIBIOTIC RESISTANCE PROFILES OF SURGICAL SITE INFECTIONS
IN HIP HEMIARTHROPLASTY; COMPARING LOW DOSE SINGLE ANTIBIOTIC
VERSUS HIGH DOSE DUAL ANTIBIOTIC IMPREGNATED CEMENT

Ben Tyas!, Martin Marsh?, Catherine Molyneux?, Ramsay Refaie!, Tamsin Oswald?, Mike Reed*

Newcastle University, Newcastle Upon Tyne, United Kingdom
“Northumbria Healthcare NHS Foundation Trust, Northumberland, United Kingdom

Aim: The incidence of fractured neck of femur (FNOF) is increasing yearly. Many of these patients
undergo hip hemiarthroplasty. High dose dual-antibiotic cement (HDDAC) has been shown to reduce
rates of deep surgical site infection (SSI) when compared to the current standard low dose single-
antibiotic cement (LDSAC) in a quasi-randomised controlled trial. Some concerns exist regarding
the use of HDDAC and the development of resistance. We reviewed cases of infection in LDSAC and
HDDAC bone cement with regard to causative organism and resistance profile.

Method: A retrospective analysis was undertaken of all hemiarthroplasties within our trust from
April 2008 to December 2014. We identified all patients in this time period who acquired a deep SSI
from the trust SSI surveillance database. The infecting organisms and susceptibility patterns were
collated for each cement.

Results: We identified 1941 hemiarthroplasties. There were 36 deep surgical site infections
representing an infection rate of 3.1% in LDSAC patients and 1.2% in HDDAC patients. A wider variety
of organisms were seen in the LDSAC compared to HDDAC. Staphylococcus epidermidis accounted
for the majority of infections in both LDSAC and HDDAC patients. Infection with Corynebacterium
species and Staphylococcus aureus was eliminated completely in HDDAC. There was minimal change
in the proportion of Gram-negative and Gram-positive bacteria. A change in resistance was not
demonstrated amongst infections caused by Gram-negative bacteria. In Gram-positive bacteria,
resistance to a number of antibiotics increased using HDDAC compared to LDSAC, most notably to
clindamycin and gentamicin within the coagulase negative staphylcocci. However, levels of resistance
remained low to teicoplanin, vancomycin, daptomycin, linezolid and rifampicin.

Conclusions: A lower infection rate was seen in HDDAC. Direct comparison demonstrated changes in
resistance profiles caused by Gram-positive organisms. 24,000 patients undergo hip hemiarthroplasty
annually. Extrapolating our results to this cohort would demonstrate 744 infections in LDSAC and
288 infections in HDDAC. Of these, resistance to both clindamycin and gentamicin would be seen in
180 patients with LDSAC and 177 patients with HDDAC. Overall, this review supports the continued
use of HDDAC in FNOF patients.

High dose dual antibiotic cement = Copal G+C, Heraeus Medical, UK
Low dose single antibiotic cement = Palacos R+G, Heraeus Medical, UK
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[060] PROPHYLACTIC EFFECT OF AN INJECTABLE HYDROXYAPATITE /
CALCIUM SULPHATE BIOCOMPOSITE ELUTING ANTIBIOTIC IN THE TREAT-
MENT OF OPEN FRACTURES WITH PLATE

Damiano Papadia®, Antonio Musetti!, Luciano Bertoldi?

*Ortopedia e Traumatologia, Ospedale Santa Chiara, Trento, Italy

Aim: Open fractures with bone loss and skin lesions carry a high risk of infection and complication.
Treatment options is usually a two-stage approach (debridement, temporary stabilization with
external fixation followed by open reduction and stabilization with plate). We describe a experience
for a single stage procedure with an antibiotic eluting bone graft substitute (BGS) for prophylaxis of
implant-related infection.

Method: Between December 2014 and January 2016 were analyzed the data of twenty-six patients
with open fractures (Gustilo and Anderson grade | and Il) or with skin lesion and high risk of
contamination and bone loss . They where treated with debridement of soft tissue, closed reduction
of fracture, placement of a plate augmented with BGS eluting antibiotic (gentamicin (1) and /or
Vancomicin (2)).

Ampicillin and sulbactam 3g three times daily was used as systemic antibiotic prophylaxis minimum
for one week. Clinical outcome and radiographic bone defect filling were assessed by blinded
observers.

Results: From 2014 to 2015 twelve male and fourteen female with mean age 53yrs (24-77) were
treated with plate and BGS. Fracture locations were four distal femur (m:4; f: 1), four tibial plateau
(m:3; f:1), one proximal humerus (f:1), seven calcaneus (m:4; f: 3), one talus (m:1), four forearm
(m:3), one elbow ( f:1) and two phalanx (m: 2). Follow up was fourteen month (range: 3 —26 months).
During follow-up no implant-related infection was observed. One patient developed sterile seroma,
whichwastreatedconservatively. ThecalciumsulphatephaseofBSdissolvedinallcaseswithin4-6weeks.
Bone ingrowth was assessed at 1, 2, 3, 6 and 12 months. On six patients large bone was treated
with a revision surgery (autologous cancellous bone graft combined with BGS and antibiotic. No
complications were reported.

Conclusions: We suggest the application of polytherapy for the treatment of bone defects. BGS
eluting antibiotic is easy to use and offers the opportunity for a one-stage procedure and might
reduce the risk of implanted-related infection and allow early joint mobilization.

Good early clinical outcomes were observed in almost all cases. More studies and larger series are
necessary to confirm the potential for the prophylaxis of infection in the treatment of open fractures.

(1): CERAMENT™| G
(2): CERAMENT™ | V"
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[061] TREATMENT OF CHRONIC OSTEOMYELITIS OF THE LOWER LIMB
WITH A NEW INJECTABLE, VANCOMYCIN-LOADED, CALCIUM SULFATE /
HYDROXYAPATITE COMPOSITE

Martin Glombitza®, Eva Steinhausen®

*Bg Klinikum Duisburg, Duisburg, Germany

Aim: Treatment principles of chronic osteomyelitis include debridement, clean sampling, excision
of dead bone, stabilization, dead space management, soft tissue closure and systemic antibiotic
therapy. Dead space management becomes very complicated, if the bone infection is caused by
multi-resistant bacteria. The aim of this investigation was to evaluate the effect of a new vancomycin-
loaded hydroxyapatite / calcium sulfate composite* in the treatment of chronic osteomyelitis (OM)
caused by multi-resistant bacteria.

Method: From June 2015 to November 2015, 7 patients (4 males, 3 females, average age
52.6y) were treated according to the above mentioned principles using the new vancomycin-
loaded hydroxyapatite / calcium sulfate composite*. Infections were caused by methicillin-
resistant Staphylococcus aureus (MRSA), multi-resistant Staphylococcus epidermidis (MRSE) and
polymicrobial, vancomycin-sensitive bacteria.

We used a two-stage protocol with debridement, excision of bone and external stabilization in the
first stage, followed by bone defect reconstruction. To fill the residual bone defects, in 3 patients the
new vancomycin-loaded hydroxyapatite / calcium sulfate composite* (10mL) was used on its own
and in 4 patients combined with 18mL of an unloaded calcium sulfate / hydroxyapatite composite**.
Post-operative follow-up was evaluated clinically and by radiographs and CT scans at 6, 14 and 24
weeks.

Results: In 6 of 7 patients rapid control of infection was achieved. Soft tissue reactions and prolonged
white wound drainage (caused by calcium sulfate dissolution) was seen in 3 of 7 patients. In 6 of 7
patients recurrence of infection has not been observed so far. Radiographs showed different elution
intervals of the radiocontrast agent (lohexol), depending on anatomical location. Bone remodeling
or replacement of the composite by new bone was not uniform in the patients and showed specific
radiographic signs. In addition to the so-called , puddle sign”, we found septae, membranes, vacuoles
and sometimes arc-like structures. Therefore, we suggest the name “arc-sign” for these formations.

Conclusions: During the follow-up of the first 7 patients treated with the unloaded calcium sulfate
/ hydroxyapatite composite**. in 6 of 7 cases no recurrence of infection was observed. This is very
promising in the difficult situation of bone infections caused by multi-resistant bacteria. Follow-up
radiographs and CT-scans showed specific patterns during the resorption of the composite and the
formation of new bone, which have not been described in other bone graft substitutes so far. The
bone defects are not completely filled yet, but the affected bones are clinically stable and patients
can ambulate with full weight bearing.

*CERAMENT™ YV, Bonesupport, Lund, Sweden
**CERAMENT™| BONE VOID FILLER
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[062] RADIOGRAPHIC AND HISTOLOGICAL ANALYSIS OF A SYNTHETIC
BONE GRAFT SUBSTITUTE ELUTING GENTAMICIN IN THE TREATMENT OF
CHRONIC OSTEOMYELITIS: A RETROSPECTIVE STUDY IN HUMANS

Martin McNally?, Michael Diefenbeck?, David Stubbs?, Nick Athanasou?

*Nuffield Orthopaedic Centre, Oxford University Hospitals, Oxford, United Kingdom
Scientific Consulting in Orthopaedic Surgery, Hamburg, Germany

Aim: This study describes and correlates the radiographic and histologic changes which develop
in a Gentamicin-eluting synthetic bone graft substitute*® in the management of bone defects after
resection of chronic osteomyelitis (COM).

Method: 100 patients with COM were treated with a single stage procedure, including management
of the dead space with insertion of a Gentamicin-eluting synthetic bone graft substitute*. Radiographs
of 73 patients with a follow-up of at least 12 months (range 12-33 months) were available for review.
Bone defects were diaphyseal in 32, metaphyseal in 34 and combined in 7 patients. In 3 patients,
radiographs were not of sufficient quality to allow analysis.

Five patients had subsequent surgery, not related to recurrence of infection, which allowed
biopsy of the implanted material. These biopsies were harvested between 12 days and 9 months
after implantation. Tissue was fixed in formalin and stained with haematoxylin-eosin and
immunohistochemically for bone matrix markers.

Results: Radiographic: 31 of 34 diaphyseal implantations (91%) demonstrated remodelling of the
biocomposite, gradually over many months, producing new bone and resulting in a “normal post-
osteomyelitic” appearance. In metaphyseal implantations, new bone filled two-thirds or more of the
defect in 55% of cases, one to two-thirds was filled in 31% and one third or less was filled in 14%.
22% of patients exhibited radiographic signs of dissolution and remodelling which are specific to
this material. The ‘Halo’ sign of peripheral zone remodelling, the ‘Marble’ sign of dissolution and the
‘Puddle’ sign of distal migration can be described.

Histologic: Histological assessment revealed early active remodelling of the biocomposite. The
material was osteoconductive with accumulation of osteoblasts and osteoid and woven bone
formation on the surface of the Gentamicin-eluting synthetic bone graft substitute* separated by
fibrous tissue at the edge of the defect beneath reactive viable host bone. Fibrous tissue contained
a heavy macrophage infiltrate and the newly formed matrix contained the specific bone proteins,
dentine matrix protein-1 and podoplanin. There was limited evidence of remodelling into lamellar
bone at 20 weeks after implantation.

Conclusions: The Gentamicin-eluting synthetic bone graft substitute* exhibits a specific pattern of
radiographic change over many months after implantation. The resolution of the bone defect would
appear to be due to bone formation, as seen in the histologic and immunohistochemical analysis.

*Cerament G™
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[063] AB-CEMENTED INTERLOCKING IN INFECTED NON-UNIONS OF
LOWER EXTREMITY: 5 YEARS FOLLOW-UP

Oleg Bondarev?, Pavel Volotovskit

'Belarus Republic Scientific AND Practical Centre OF Traumatology AND Orthopaedics, Minsk, Belarus

Aim: We performed this Institutional Review Board-approved study to evaluate the efficacy of
antibiotic-impregnated cement nailing for management of this condition.

Method: The study included 41 patients with infected non-unions of femur (23) and tibia (18) treated
from 01.2009 to 09.2014. 32 (78%) patients were male and 9 (22%) patients were female. Mean age
was 41.8 (range 20-78) years old. Mean time from the injury to AB-cement nailing was 21.2 (range
6-91) months. Mean follow-up duration was 18 (8-36) month. 6/23 femoral and 9/18 tibial fractures
were initially open. Other fractures were closed and infected non-union developed as complication of
previous surgeries: IM-nailing, ORIF or Ilizarov external fixation. Sinuses were revealed in all patients,
but have closed by the time of AB-cement nailing in 30 cases. Pre- and intraoperative cultures
revealed S.aureus in 20, S.epidermidis in 8, Klebsiella Pneumoniae in 3, Enterobacter cloacae in
2, Acinetobacter baumannii in 1 and no grows in 7 cases. We used 9-12 mm nails* for femur and
8-10 mm for tibia with 2 mm cement thickness. Gentamicin-impregnated cement was mixed with
thermostable antibiotic according to the predetermined sensitivity (vancomycin or daptomycin).
Nails were coated using silicone tube with equal diameter for the entire length. After debridement
and preparation of intramedullary cavity with reamers the locked IM-osteosynthesis was performed.
In all cases nails were locked proximally and distally to improve bone stability. Patients additionally
received intravenous antibiotics according to the sensitivity for two weeks. Full weight-bearing was
allowed 3 months after surgery. Follow-up was performed in 6, 12, 24 and 52 weeks.

Results: One year after surgery, X-ray revealed bone union in 36 (87.8%) patients and all 41 (100%)
patients were full weight-bearing. In 5 (12.1%) cases, X-ray has not reveal evident consolidation, but
3 of them achived bone union after repeated surgery with autologus bone grafting. Open fistulas
were found in 6 (14.6%) patients and required hardware removal and debridment.

Conclusions: AB-cement nailing achieved elimination of infection and fracture healing in the majority
of patients. This method can be effectively used for maintaining patients’ active life and mobility.

*SIGN
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[064] EXTERNAL FIXATION USING A LOCKING PLATE: A RELIABLE WAY IN
TREATING DISTAL TIBIAL POST-TRAUMATIC OSTEOMYELITIS

Zhao Xie!, Dong Sun?

*National & Regional United Engineering Laboratory of Tissue Engineering, Department of
Orthopaedics, Southwest Hospital, Third Military Medical University, Chong Qing, China
’Department of Orthopaedics, Southwest Hospital, Third Military Medical University, Chonging,
China

Aim: The fixation methods of distal tibial post-traumatic osteomyelitis are still challenging. The
aim of this study was to evaluate the clinical and radiographic results associated with the use of a
precontoured distal femoral locking plate as an external fixator in treating distal tibial post-traumatic
osteomyelitis.

Method: From January 2012 to July 2014, 85 patients with distal tibial post-traumatic osteomyelitis
were consecutively enrolled in this study. The initial fractures were 39 OTA 43.A1, 28 43.A2, and
18 43.A3, including 11 closed and 71 open fractures. All patients underwent thorough En-block
debridement and first stage bone grafting. The precontoured distal femoral locking plate was placed
on the anteromedial aspect of the tibia as an external fixator. All patients were followed for an
average of 18 months.

Results: The mean surgical duration was 65 (40-80) minutes. The mean time until fracture healing
was 16.7 (12—24) weeks. At final follow-up, the mean American Orthopaedic Foot and Ankle Society
score was 80 (68-100). There were 4 cases of recurrent infection and no nonunions, or implant
fractures. 10 patients had transient superficial pin site infection, but these did not change the clinical
outcome.

Conclusions: External fixation using a precontoured distal femoral locking plate is a reliable option
in treating distal tibial post-traumatic osteomyelitis. The procedure is easy to perform and the low

profile plate can be concealed under stockings and can be conveniently removed.
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[065] NOVEL CALCIUM PHOSPHATE ANTIBIOTIC CARRIER FOR BONE
HEALING WITH SLOW RELEASE PROPERTIES

Siddhesh Angle!, Michael Strunk?, Jerry Chang?

Zimmer Biomet, Biologics, Cambridge, United States

Aim: Chronic osteomyelitis often requires surgical debridement and local antibiotic treatment.
Disadvantages of PMMA carriers include low dose release and the requirement of surgical removal
in the case of PMMA-beads[1] . Synthetic nanocrystalline calcium phosphate (nCP) materials,
which mimic the chemical structure of the mineral composition of bone, have been well accepted
as bone grafting materials due to their consistent osteoconductivity, ease of use, and mechanical
properties[2] . Such a material which remodels into native bone is a much more attractive option.
The aim of this study is to investigate the release of gentamicin from CaP in vitro and in vivo when
implanted in a rabbit femoral condyle defect.

Method: Three formulations of nCP were evaluated in this study: putty, paste and porous. Four
cylindrical dowels were made for each group with gentamicin sulphate at a concentration of 20mg/
cc of paste. Material were eluted in PBS at 37C and pH 7.0 and elutions were tested every day
up to 30 days. Eighteen New Zealand white rabbits will undergo surgeries. Briefly, a drill defect
will be created in the metaphyseal bone of the lateral femoral condyle. The formulations will be
implanted in the created defect at time of surgery and the wound will be closed. Blood will be
collected regularly and analyzed for gentamicin titers. Animals will be sacrificed at 6wk, 12wk or
24wk. Explanted femurs will be fixed, sectioned and stained.

Results: At 7 days the in vitro elution, showed a continued release of gentamicin. A large amount
of gentamicin is released within the first day followed by a slow controlled release. The nCP putty
shows the slowest release, followed by the paste and porous formulations respectively. There is a
significant increase in the elution with an increase in porosity of the material. We expect to observe
a similar trend in the rabbit study with an improved healing. At 6wk we expect the implant material
to be still present at the site of implantation, which would remodel by 12wk and 24wk to significant
levels due to active ossification.

Conclusions: nCP materials, which undergo remodeling, can be used an effective carrier for
gentamicin or other antibiotic agents. Because of its potentially prolonged release of high levels of
antimicrobial agents, this system could maintain long-term antibacterial effectiveness locally.

References:

[1] Stallmann H et al, BMC Musculoskeletal Disorders 2006 (7) p18
[2] Faour O et al, Injury 2011 (42) pS87
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[066] IS AN ANTIBIOTIC-LOADED HYDROGEL COATING ABLE TO REDUCE
EARLY POST-SURGICAL INFECTION AFTER INTERNAL OSTEOSYNTHESIS?

Carlo Romano?, Konstantinos Malizos?, Michael Blauth®, Nicola Capuano?, Riccardo Mezzoprete®,

Nicola Logoluso?, Lorenzo Drago®

!Centre for Reconstructive Surgery and Osteoarticular Infections, Orthopaedic Research Institute
Galeazzi, Milano, Italy

2Orthopaedic Surgery & Trauma, Medical School, University of Thessaly, Larissa, Greece
3Department for Trauma Surgery, Medical University Innsbruck, Innsbruck, Austria

“Department for Orthopaedics, San Luca Hospital, Vallo Della Lucania, Italy

*Department for Orthopaedics, San Camillo de Lellis Hospital, Rieti, Italy

®Laboratory of Clinical-Chemistry and Microbiology, Irccs Galeazzi Institute, Milano, Italy

Aim: Aim of this study is to present the first clinical trial on an antibiotic-loaded fast-resorbable
hydrogel coating™®, in patients undergoing internal osteosynthesis for closed fractures.

Method: In this prospective, multi-center, randomized, controlled, prospective study, a total of 260
patients were randomly assigned, in five European orthopedic centers, to receive the antibiotic-
loaded DAC coating or to a control group, without coating. Pre- and post-operative assessment of
laboratory tests, wound healing, clinical scores and x-rays were performed at fixed time intervals.

Results: 253 patients were available at follow-up. On average, wound healing, clinical scores,
laboratory tests and radiographic findings did not show any significant difference between the two-
groups. Six early surgical site infections (4.6%) were observed in the control group compared to none
in the treated group (p < 0.02). No local or systemic side effects related to DAC hydrogel coating were
observed and no detectable interference with bone healing was noted.

Conclusions: The use of a fast-resorbable, antibiotic-loaded hydrogel implant coating provides a
reduced rate of early surgical site infections after internal osteosynthesis for closed fractures,
without any detectable adverse event or side effects.

*Defensive Antibacterial Coating, DAC®
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[067] EFFICACY OF NEGATIVE PRESSURE WOUND TREATMENT (NPWT) IN
THE MANAGEMENT OF SEPTIC TRAUMA CASES

Laszlo Gergely No6t!, Nadine Henriétte Maria de Groot!, Istvan Lazar!, Arpad Dandé!, Norbert
Wiegand*

Department of Traumatology and Hand Surgery, University of Pecs, Pecs, Hungary

Aim: Negative pressure wound treatment (NPWT) has been widely adopted in the management
of septic wound complications or prophylactically after large surgeries. Recent publications have
indicated the necessity of further investigations to support the use of NPWT with more evidences.
Therefore, the purpose of this pilot-study was to investigate the efficacy of VAC-assisted dressing
systems in the treatment of septic trauma cases.

Method: We analyzed data of 16 retrospective cases following traumas and septic soft tissue
surgeries around the hip and knee. The collected data consisted of bacterial cultures, inflammatory
markers (WBC, CRP/HCRP) and body temperature, taken periodically during treatment. Also recorded
were the time periods the vacuum pump was used during treatment. To increase the number of
measurements and to facilitate subsequent data analysis, the measurements were interpolated to
regularly sampled curves with a sampling rate of one day. We used cross-plots and linear regression
analysis to investigate trends in the data: 1) while the vacuum pump was switched on and 2) while
it was switched off.

Results: The analysis shows that the average WBC and CRP/HCRP values decline in the first days
after initiation of the VAC treatment. WBC values decline in the first four days of VAC treatment
(linear regression, R2=0.960). CRP/HCRP values decline in the first thirteen days (linear regression,
R?=0.952). No meaningful trends were observed in body temperature measurements. Importantly,
there is a trend for an increase of WBC and CRP/HCRP, following the 4" and 14" days, respectively.
These findings suggest that the prolonged use of VAC treatment may result in secondary relapses.

Conclusions: Our results indicate a marked decrease of inflammatory markers during the first
two weeks, confirming the efficacy of NPWT in the management of septic wounds after traumas.
Importantly, our analyses also show a periodic relapse with the prolonged use of NPWT. However,
further studies are needed with a larger, standardized population to confirm these findings.
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[068] MANAGEMENT OF INFECTIOUS FRACTURES WITH
“CEMENT-PLATE COMPLEX” (CPC) METHOD

Zhao Xie!, Dong Sun?

*National & Regional United Engineering Laboratory of Tissue Engineering, Department of
Orthopaedics, Southwest Hospital, Third Military Medical University, Chong Qing, China
’Department of Orthopaedics, Southwest Hospital, Third Military Medical University, Chonging,
China

Aim: The aim of this study was to evaluate the outcomes of internal fixation of cement and plating
complex (CPC) after post-traumatic infection of the tibia or femur fractures.

Method: The study included 105 patients (48 female and 57 male). The mean age of patients was
46.6 years (range, 16-74 years). There were 47 femur and 68 tibia fractures. The mean follow-
up period was 20.7 months (range, 14-36 months). The study comprised 81 open and 24 closed
fractures. External fixator was used in 23, plate in 64, and intramedullary nail in 18 patients for
initial surgery. Deep infection was diagnosed via clinical findings, laboratory parameters, and
microbiological evaulation.

Results: Deep infection was diagnosed within a mean period of 6.5 days (range, 2-10 days). The
infecting organism was methicillin-resistant staphylococcus aureus (MRSA) in 16, methicillin-sensitive
staphylococcus aureus (MSSA) in 65, pseudomonas auroginosa in 11, and enterobacteriacea in 12
patients. Union achieved in all patients. Mean time to union was 24(range, 16-42) weeks. Delayed
union was observed in 4 patients who required additional surgeries.

Conclusions: The CPC is an effective alternative method in the treatment of deep infection
encountered after internal or external fixation for the tibia, or femur fractures.
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[069] THE MYTH OF SURGICAL STERILITY: BACTERIAL CONTAMINATION
OF KNEE ARTHROPLASTY DRAPES

Scott Parker!, Thomas Key?, Harriet Hughes?, Simon White?

*Cardiff and Vale Orthopaedic Centre, Cardiff, United Kingdom

Cardiff and Vale NHS Trust, Cardiff, United Kingdom

*Public Health Wales / University Hospital of Wales, Microbiology Department, Cardiff, United
Kingdom

Aim: The majority of peri-prosthetic joint infection occurring within 1 year of surgery is due to
introduction of microbes at the time of surgery. Lavage of total knee replacement leaves a pool of
fluid on the surgical drapes. This fluid could be a direct source of wound contamination via suction
catheter tip, gloves or instruments.

Method: Twenty patients undergoing total knee arthroplasty had a sample of drape fluid sent, after
prosthesis implantation, for standard and enrichment culture. The surgery took place in a laminar
low theatre with scrub teams in togas* and drapes**. Normal saline was used as the wash. 20ml|
fluid was taken via syringe and transferred to blood culture bottles in theatre post-operatively.

Results: Ten samples (50%) showed bacterial contamination, of these 55% were one organism and
45% polymicrobial. Coagulase negative staphylococcus (CNS) occurred in 90% of positive samples,
followed by moraxella (20%) and MSSA (10%). Organisms grown included skin, nasal, respiratory and
environmental pathogens, all but one previously documented as causing septic arthritis.

Conclusions: The major contaminant found in our study, CNS, is a skin commensal. This could be
from increasing resistance to skin preparations or a decline in theatre etiquette. Fluid collecting
in the drapes is a source of potential contamination. All aspects of infection control protocol need
continual re-assessment including drape quality, skin and patient preparation and theatre etiquette.
Surgeons cannot assume that routine skin preparation and peri-operative antibiotics will eradicate
bacterial contamination. It is all our responsibility to implement best infection control practice both
in the operating room and through entire patient journey.

*Stryker, AMMI level IV
** Sangewold (EN 13795)
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[070] KNEE ARTHRODESIS AFTER PROSTHETIC JOINT INFECTION: ARE
FUNCTIONAL OUTCOME AND COMPLICATION RATES COMPARABLE WITH
ABOVE-THE-KNEE AMPUTATION?

Mario Morgenstern?, Martin Kiechle?, Matthias Militz3, Sven Hungerer®

tUniversity Hospital Basel, Basel, Switzerland
“Trauma Center Murnau, Murnau, Germany
*Bg Unfallklinik Murnau, Murnau, Germany

Aim: Prosthetic joint infections (PJI) after failed knee arthroplasty, especially in complicated courses
with persisting or recurrent infections, may result in a considerable destruction of bone substance,
the extensor apparatus and the surrounding soft tissue. In these cases reconstruction of a proper
knee function may be impossible and the only solutions are: knee arthrodesis or above-the-knee
amputation (AKA). However, both methods are associated with considerable functional deficits
and high complication rates. The primary aim of the current study is to analyse the clinical course,
outcome and complications in patients with knee arthrodesis and AKA after PJI and to compare
these two methods in terms of the analysed parameters.

Method: Patients treated with a knee arthrodesis or AKA after PJI in an 11-years time period were
included in this study. Demographic data, comorbidities, infecting characteristics and operative
procedures were recorded. Patients were seen in regular intervals and underwent physical and
radiographic examination. Major complications such as: re-infection, implant-failure, revision
surgeries or stump healing disorders were recorded. Functional outcome with use of the Lower-
Extremity-Functional-Score was assessed and the patients reported general health status (SF-12-
questionnaire) was recorded.

Results: In total 87 patients with a knee arthrodesis and 32 patients with an AKA after PJI were
included. Knee arthrodesis was performed in 81 patients with a modular system and in six cases with
bone fusion. Re-arthrodesis had to be performed in 21 cases. Survival rate of knee arthrodesis was
86% after one year, 71% after five and 61% after ten years. Major complications such as recurrence
of infection (n=16) implant loosening (n=12), implant failure (n=3) or per-implant fracture (n=>5)
occurred in 30% of the patients. In seven patients an amputation after failed arthrodesis had to
be performed. In patients with AKA after PJI a similar complication rate of 34% (p=0.64) was seen.
Recurrence of infection was diagnosed in nine patients and a re-amputation had to be performed
in four cases. The final functional examination was assessed after a mean interval of 48 month
and revealed comparably in both cohorts a comparable limitation of functionality (p=0.181) and a
slightly worse physical quality of life after knee arthrodesis compared to patients with AKA (p=0.08).

Conclusions: Knee arthrodesis or above the knee amputation after Plishow similar functional

limitations and comparably high complication rates. The patients have to be supervised by an
interdisciplinary team to avoid complications and regain quality of life.
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[071] SILVER-COATED MEGAPROSTHESES OF THE PROXIMAL TIBIA IN
PATIENTS WITH BONE SARCOMA: DOES SILVER PREVENT INFECTION?

Arne Streitbuerger?, Markus Nottrott!, Guder Wiebke?, Jendrik Hardes?

Department of Orthopedics, University-Hospital of Minster, Mlinster, Germany
2University Hospital Muenster, Muenster, Germany

Aim: In patients with bone sarcoma, placing megaprostheses in the proximal tibia is associated with
high rates of infection. In studies with small numbers of patients and short follow-up periods, silver-
coated megaprostheses have been reported to lead to reduced infection rates. To the best of our
knowledge, this study is the largest one that has compared the infection rates with titanium versus
silver-coated megaprostheses in patients treated for sarcomas in the proximal tibia.

Method: The infection rate in 98 patients with sarcoma or giant cell tumour in the proximal tibia
who underwent placement of a titanium (n = 42) or silver-coated (n = 56) megaprosthesis* was
assessed, along with the treatments administered for any infection.

Results: As the primary end point of the study, the rates of infection were 16.7% in the titanium group
and 8.9% in the silver group, resulting in 5-year prosthesis survival rates of 90% in the silver group
and 84% in the titanium group. Overall, seven of 56 patients in the silver group (12.5%) developed
periprosthetic infection. Two patients became infected after revision surgery due to mechanical
failure of the prosthesis. In the titanium group, one patient developed a periprosthetic infection after
revision surgery (which was carried out in 50% of patients) due to a mechanical prosthetic failure,
leading to an overall infection rate of 19.0% (eight of 42). Overall, nine of 12 (75%) periprosthetic
infections in the two groups occurred within the first 2 years postoperatively, if later revision surgery
due to mechanical failure was not necessary. Whereas three of the eight patients in the titanium
group (37.5%) ultimately had to undergo amputation due to infected proximal tibia replacement,
these mutilating surgical procedures were necessary in the silver group in only one patient (14.3%).
In the titanium group, two-stage revision surgery with a temporary antibiotic-impregnated cement
spacer was ultimately successful in four of eight patients (50.0%), but this procedure was necessary
in only one patient in the silver group (14.3%).

Conclusions: The use of silver-coated prostheses reduced the infection rate in a relatively large and
homogeneous group of patients. In addition, less aggressive treatment of infection was possible in
the group with silver-coated prostheses.

*Mutars®
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[072] INTRA-OSTEOBLASTIC SYNERGY OF DAPTOMYCIN WITH OXACILLIN
AND CEFTAROLINE

Trouillet-Assant Sophie!, Céline Dupieux?, caroline camus®, christian chidiac®, Sébastien Lustig?,

Tristan Ferry*, Frédéric Laurent®, Florent Valour®

1Service de Microbiologie, Groupement Hospitalier Nord, Hospices Civils de Lyon, Lyon, France;
Inserm U1111, Université de Lyon 1, Lyon, France

“National Reference Center for Staphylococci, Hospices Civils de Lyon, Ciri Inserm U1111, University
of Lyon, Lyon, France

*Hcl, Centre International de Recherche En Infectiologie, Inserm U1111, Lyon, Lyon, France
“Hospices Civils de Lyon, Lyon, France

°National Reference Center for Staphylococci, Hospices Civils de Lyon, Ciri Inserm U1111, Department
of Bacteriology - Bat O - Cbn, Lyon, France

Service de Maladies Infectieuses, Inserm U1111, Lyon, France

Aim: Intracellular persistence of S. aureus is believed to be one of the major mechanisms leading
to bone and joint infection (BJI) chronicity and relapses. Despite its poor intracellular activity,
daptomycin (DAP) is increasingly used in the treatment of staphylococcal BJI. The well-known in
vitro synergy of daptomycin with various betalactam antibiotics consequently led us to investigate
whether these combinations enhance the activity of daptomycin against the intracellular reservoir
of methicillin-susceptible (MSSA) and -resistant (MRSA) S. aureus in an ex-vivo model of human
osteoblast infection.

Method: Osteoblastic MG63 cells were infected for 2h with MSSA strain or its isogenic MRSA. After
killing the remaining extracellular bacteria with lysostaphin, infected cells were then incubated
for 24h with DAP, oxacillin (OXA) or ceftaroline (CPT) alone or in combination, at the intraosseous
concentrations reached with standard human therapeutic doses. Intracellular bacteria were then
quantified by plating cell lysates. Minimum inhibitory concentrations (MICs) of these molecules
alone and in combination were determined using the checkerboard method at pH7, but also at pH5
to mimic intracellular conditions.

Results: Compared to untreated cells, DAP reduced significantly intracellular inoculum for MRSA
only (p<10-3). OXA and CPT were active on MSSA and MRSA (p<0.05 for all). The OXA-DAP
combination reduced the intracellular inoculum of MSSA and MRSA more efficiently than antibiotic
alone (p<0,05). In contrast, no synergy was observed with the association DAP-CPT (Tablel).

MSSA MRSA
DAP +5,7%[-12,1 ; +23,6] -27,6%[-37,0 ; -18,2]
OXA -23,9%[-40,3 ; -7,5] -43,2%(-52,9;-33,5]
CPT -33,1%[-40,3 ; -25,9] -28,9%(-44,2 ; -13,6]
DAP+OXA  |-44,4%[-51,8 ; -37,0] -57,2%[-65,7 ; -48,7]
DAP+CPT -33,9%[-41,3 ; -26,4] -34,2%[-45,4 ; -23,0]
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Table 1: Decrease of the intracellular inoculum compared to untreated cells

In vitro, an important increase in DAP MICs was observed at acidic pH for the two strains (0.3 (pH7)
to 2mg/L (pH5)). On the contrary, decreasing pH from 7 to 5 led to a drop in OXA MICs from 0.5 to
0.1mg/L for MSSA and from 128 to 0.5mg/L for MRSA.

Conclusions: Our results confirm the low activity of DAP against intra-osteoblastic S. aureus,
probably due to its inactivation by acidic pH condition encountered in lysosomes. On the opposite,
betalactams are still active in intracellular compartment, including OXA on MRSA due to an acidic
pH-related activity restauration. The OXA-DAP combination allows amplifying the intracellular effect
of DAP on MSSA and MRSA. This synergy is not observed with CPT.
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[073] GLOBAL CHANGES IN STAPHYLOCOCCUS AUREUS GENE EXPRES-
SION DURING HUMAN PROSTHETIC JOINT INFECTION

Yijuan Xu', Raluca Georgiana Maltesen?, Lone Heimann Larsen?, Henrik Carl Schonheyder?, Per

Halkjaer Nielsen*, Jeppe Lund Nielsen®, Trine Rolighed Thomsen®, Kare Lehmann Nielsen*

*Danish Technological Institute, Aarhus, Denmark

’Aalborg University Hospital, Aalborg, Denmark

3Aalborg University Hospital, Department of Clinical Microbiology, Aalborg, Denmark

“Dep. of Chemistry and Bioscience, Aalborg University, Aalborg, Denmark

*Department of Chemistry and Bioscience, Aalborg University, Medical Biotechnology, Danish
Technological Institute, Aarhus, Denmark

Aim: The aim of this study was to gain insight into the in vivo expression of virulence and metabolic
genes of Staphylococcus aureus in a prosthetic joint infection in a human subject.

Method: Deep RNA sequencing (RNA-seq) was used for transcriptome profile of joint fluid obtained
from a patient undergoing surgery due to acute S. aureus prosthetic joint infection. The S. aureus
gene expression in the infection was compared with exponential culture of a S. aureus isolate
obtained from the same sample using EdgeR. In addition, the genome of the isolate was sequenced
on Miseq, assembled in CLC genomics workbench and annotated by MaGe. Moreover, using nuclear
magnetic resonance (NMR) spectroscopy we analysed the metabolites in the joint fluid and in the
culture supernatants to determine the biochemical composition of the environments.

Results: Antibiotic susceptibility testing by disk diffusion (EUCAST) demonstrated that the strain was
susceptible to B-lactams (penicillin and cefoxitin) and macrolides (erythromycin and roxitromycin).
This was indirectly confirmed by the annotated genome, because of absence of known resistant
genes. The patient showed no signs of improvement during 2-days treatment with antibiotics
(different B-lactams and gentamicin) prior to the surgery. The RNA-seq data indicated that the
strategy employed by S. aureus to survive and proliferate in the host during antibiotic treatment
involved overexpression of various enzymes related to cell-wall synthesis and multidrug efflux
pumps. Interestingly, these efflux pumps are only known to be related to fluoroquinolone resistance.
Many of the genes encoding virulence factors were upregulated, including toxins and superantigen-
like proteins, hemolysins, and immune evasion proteins. A number of chaperones and stress related
genes were overexpressed indicating a stress response. Furthermore, the RNA-seq data provided
clues of the potential major nutrient sources for the pathogen in vivo. Several amino acid degradation
pathways were highly upregulated, e.g. arginine, histidine. Additional carbon sources included
N-acetylneuraminate and purine/pyrimidine deoxyribonucleosides as indicated by the upregulation
of the genes involved in the degradation pathways of these compounds and higher concentration of
these substances in the joint fluid compared to culture supernatants.

Conclusions: Our results show that the gene expression pattern of S. aureus in vivo is vastly different
from that of an in vitro grown exponential culture, indicating that the pathogen adapts to host
environmental conditions by altering gene expression. Finally our study emphasizes the importance
of in vivo study in elucidating pathogenesis of S. aureus in prosthetic joint infections.
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[O74] TREATMENT OF INFECTION AFTER PRIMARY TOTAL HIP ARTHRO-
PLASTY IN A UNIVERSITY HOSPITAL

Olav Lutro’, Havard Dale?, Haakon Sjursen?, Johannes Cornelis Schrama?, Pal Hgvding?, Christoffer

Andreas Bartz-Johannessen?, Geir Hallan?, Lars Birger Engesaeter?

*Haukeland University Hospital, Medical Department, Bergen, Norway
’Haukeland University Hospital, Orthopedic Department, Bergen, Norway
3The Norwegian Arthroplasty Register, Bergen, Norway

Aim: To see what surgical strategy was used in treating infected total hip arthroplasties (THA), relative
to bacterial findings, level of inflammation, length of antibiotic treatment (AB) and re-revisions.
Further, to assess the results of treatment after three months and one year.

Method: We used our national arthroplasty register (NAR) to identify THA revised for deep infection
from 2004-2015 reported from our hospital. We identified the strategy of revision, i.e. one-stage
exchange (one-stage), two-stage exchange (two-stage), debridement and implant retention (DAIR),
or Girdlestone, and reported re-revisions for infection. We defined cure as no AB, no need for further
surgery and joint with prosthesis (not Girdlestone).

From the hospitals’ medical records we retrieved bacterial findings from the revisions, level of
C-reactive protein (CRP), type of antibiotics given, duration of antibiotic therapy and clinical data
regarding the patients. The information reported to the NAR was also validated.

Number  Age Gender ASA Duration of CRP Main Paticnts Success at three AB-free after one year
of (female/male) (mean) sympioms in days | pre surgery microbe with re- months (no farther  {percent)
patients (mean/median) {mean) revision surgery, no AB)
DAIR 39 . 4 3 5.
32699 16116 25 111 19 || 0 58% 89
Une- ok Culture
22 2 i3 %
s 4 | 757 22 2 1397133 19 | S| 0 100
wo- * -
AnG 29 672 1415 28 2447365 74 CoNs 3 62% 92
stage
Girdle- & i s,
S 4 | 721 202 3 128/53 45 S0 100
Table 1:

Findings in infected total hips treated with different
surgical strategies.
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[075] POWDER TECHNOLOGY APPLIED TO THE MAJOR ACETABU-
LAR BONE LOSS: A INNOVATIVE MASSIVE CUSTOM MADE ACETABULAR
COMPONENT. THREE YEARS OF FOLLOW-UP FOR 13 PATIENTS

Gérard Giordano’

*Hopital Joseph Ducuing, Traumatology and Orthopaedic Surgery Department, Toulouse, France

Aim: To introduce and promote a new technic and a new component using the 3D technology in the
extreme acetabular revisions.

Method: Since 2012, 13 patients, nine women and four men, were treated, 12 for a chronic complex
PJI and one for an aseptic loosening. The average age was 75 years old (60 -90 years), the average
follow-up 18,6 months (7-36 months).

The revisions were bipolar in 12 cases and unipolar in one case for the oldest patient. For the septic
cases, we performed 7 one stage procedure and 5 two stages. The femoral components were in
7 cases a modular stem, in 5 cases a massive component and a total femur. All theses massive
components were combined with a cemented double cup.

The bone loss was evaluated with the AAOS, the Praposky and the Saleh classifications.

A preoperative and postoperative Oxford score was used.

Results: The bone loss are major; 9 stades Ill, 4 IV for the AAOS classification, 7 Il A, 6 Ill B for the
Praposky and 3 1ll, 6 IV, 4 V for the Saleh classification. The classifications weren’t change by the
component removal.

10 components were implanted without using cement. For the three cemented implants, the bone
loss interested the columns and the roof. An acetabular disruption isn’t a contrindication of an
uncemented option.

We report one early failure, in relation with no surgical postoperative complications. A good
preoperative anchorage had never failed in the follow-up.

The preoperative Oxford score was on average 8,9 (4-15) and the postoperative 33,6 (16-44).

We report one early failure f a two stage procedure. Two patients underwent a recovery for partial
change with no custom made implant involvement. In doing so, we have found that these cement
less implants were well integrated and stable two months after the implantation.

The most significant events are skin complications always after an extensive debridement, treated
systematically by an iterative debridement.

None of these complications appear to be related to the use of these implants.

Conclusions: It’s the first series which reports the use of the powder technology for a custom made
component. In our series, it interests specific situations; elderly patients failing conventional medico-
surgical strategies in complex functional and PJI. First results are really promising.

This technology simplifies the complex acetabular reconstructions. It’s a key point for the immediate
postoperative functional management and to limit complications.
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[076] EPIDEMIOLOGY, CLINICAL FEATURES AND OUTCOMES OF NATIVE
JOINT SEPTIC ARTHRITIS IN ADULTS IN SOUTH AUCKLAND, NEW ZEALAND

Stephen McBride!, Jessica Mowbray?, William Caughey?, Edbert Wong?, Christopher Luey?, Ahsan
Siddiquit, Zanazir Alexander?, Veronica Playle!, Timothy Askelund?, Christopher Hopkins*, Norman
Quek?, Katie Ross?, David Holland*

'Department of Medicine, Middlemore Hospital, Auckland, New Zealand
’Department of Surgery, Middlemore Hospital, Auckland, New Zealand

Aim: To describe the epidemiology, clinical features and outcomes of native joint septic arthritis in
adults admitted to Middlemore Hospital in Auckland, New Zealand.

Method: Single-centre retrospective cohort study from 2009 to 2014. Patients 216 years of age were
identified using ICD-10AM coding data. Electronic records were reviewed for demographic, clinical,
laboratory, treatment and outcome data. Total and hemi-arthroplasty infections were excluded.

Results: 543 episodes in 521 patients were included, with 90% fulfilling Modified Newman’s criteria.
Septic arthritis incidence was 26/100,000 patient years and was unchanged over the study period.
Incidence correlated strongly with age (R?=0.79) and socioeconomic deprivation (R?=0.76).

Median age was 49 years, and gender 70% male. Ethnicity was Pacific Island in 36% (22.8% of
catchment population). The most commonly involved joints were hand interphalangeal (19%), knee
(19%), metacarpophalangeal (17%) and glenohumeral (11%). Arthritis was monoarticular in 93%.
Underlying conditions included current smoking (42%), osteoarthritis (29%), diabetes (22%) and
gout (15%). Rheumatoid and seronegative arthritis were uncommon (each 2%). Skin/soft tissue
infection occurred within 3 months prior in 38%. Osteomyelitis occurred in 26%. Sources of infection
included haematogenous (42%), traumatic (34%), and iatrogenic (17%).

Causative organism(s) were isolated in 80% of episodes, most commonly Staphylococcus aureus
(53%, 13% of which were MRSA) then Streptococcus pyogenes (15%). 28% of culture-positive
episodes were polymicrobial. Median antibiotic duration was 4 weeks, with 38% having definitive
therapy orally. A median of 1 surgical procedure was undertaken during treatment.

Mortality at 30 days was 3%, at 90 days 5% and treatment failure (defined as any of: death <90 days;
relapse; reinfection; or ongoing joint infection leading to readmission, amputation, arthrodesis or
excision arthroplasty) occurred in 17%. Treatment failure was significantly more common in cases
involving large joints (23%, (69/302) vs. 11%, (26/241), p=0.0002) and in haematogenous episodes
versus traumatic episodes (21% (47/229) vs. 10% (19/168), p=0.0045).

Conclusions: This is the largest series of adult native joint septic arthritis currently available. The
extremely high observed septic arthritis incidence (26/100,000 person years ) may relate to high
rates of skin and soft tissue infection in Auckland, particularly among Pacific people. Small joint
infection, often excluded from previous studies, is associated with significantly better outcomes than
large-joint infection. Mortality is lower in this cohort than previously reported, possibly due to the
inclusion of small joint infections and exclusion of prosthetic joint infections.

Acknowledgements: No additional funding was received for this work.
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[077] OPEN VERSUS ARTHROSCOPIC TREATMENT OF ACUTE SEPTIC
ARTHRITIS OF THE NATIVE KNEE

Brenton Johns!, Mark Loewenthal?, David Dewar*

tJohn Hunter Hospital, New Lambton Heights, Australia
’School of Medicine and Public Health, University of Newcastle (Australia), Callaghan, Australia

Aim: We compared open versus arthroscopic methods as the initial surgical intervention in acute
septic arthritis of native knee joints.

Method: At our institution native knee septic arthritis is regarded an orthopaedic emergency and
is treated surgically. We conducted a retrospective cohort study. The intervention under study
was an arthroscopic versus an open irrigation procedure. The primary outcome was the need to
return to the operating theatre for a further procedure. Secondary outcomes were total number of
operations required, range of motion (ROM) assessed post-operatively, length of inpatient stay (LOS)
and mortality.

All the records of all patients treated at our institution for their episode of native knee septic arthritis
diagnosed pre-determined criteria were included. Clinical findings, knee radiographs, and laboratory
results including cultures on blood and synovial fluid we collated.

Logistic regression was used to adjust for any effects of severity of infection, co-morbidities,
osteoarthritis, or infecting organism.

Results: 161 patients (166 knees) with acute native knee septic arthritis treated between 2000 and
2015 were included. One-hundred and twenty-three knees were initially treated by arthroscopic
irrigation and forty-three were treated by open irrigation. Fifty percent of the arthroscopic group
compared to 71% of the open group required repeat irrigation (Odds Ratio 2.4). The superiority of
an arthroscopic procedure persisted after adjustment for potential confounders with an odds ratio
of 2.6 (95% C.I. 1.2 to 6.0, P = 0.022). After three irrigation procedures the cumulative success rate
was 97% in the arthroscopic group and 83% in the open group (P = 0.011). The total number of
irrigation procedures required was fewer in the arthroscopic group (P = 0.010). In the arthroscopic
group mean post-operative range of motion was greater (P =0.016) and median length of stay was
shorter (P = 0.088). There was no mortality difference.

Conclusions: Arthroscopic treatment for acute native knee septic arthritis was a more successful

initial procedure and required fewer total irrigation procedures compared to open treatment. Post-
operative range of motion was also significantly greater following arthroscopic treatment.
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[078] POSITIVE MSIS MINOR-CRITERIA HAVE AN IMPACT ON THE OUT-
COME OF THA AND TKA REVISIONS: A MATCHED-PAIR ANALYSIS

Kevin Staats!, Paul Kolbitsch?, Irene Katharina Sigmund®, Christoph B&hler?, Johannes Holinka?,
Reinhard Windhager?

Medical University of Vienna, Department of Orthopaedics, Vienna, Austria

Aim: Aim of the study was to find out whether patients with positive minor criteria but without
meeting the MSIS definition have a difference in the outcome after revision-surgery compared to
patients without any MSIS-criteria? And does the reason for revision-surgery (eg. loosening) have an
additional influence on the outcome parameters in patients with positive minor criteria?

Method: A retrospective matched-pair analysis with 98 patients who had undergone revision-
surgery after TJA was performed. Forty nine patients who showed 1 to 3 positive minor criteria (PMC)
whereas 49 patients without any positive minor criteria (aseptic complications control group) were
compared regarding re-revision-rate and revision-free survival. Patients were matched regarding
sex, age, joint and comorbidities using the classification system by McPherson et al. Reasons for
revisions were categorized in loosening, body wear, periprosthetic fracture/mechanical failure and
soft-tissue complication. Endpoints were defined as re-revision for any cases.

Results: In the group of patients with PMC 30.6% (n=15) had to undergo re-revision compared to
6.12% (n=3) in the true aseptic complication (AC) control group. The overall-survival in the PMC-
group was 69.4% (95% Cl: 47-69 months) and in the AC-group 93.9% (95% Cl: 82-94 months)
(p=0.001). In patients with PMC but not exchange of the implant the overall-survival was 94.1%
(95%ClI survival time: 71-88 months) and in comparison the cohort with exchange of the prosthesis
showed an overall-survival of 56.25% (95% Cl survival time: 29-53 months) (p=0.008).

Conclusions: Our findings suggest that in dependence of the occurrence of prosthetic loosening

even single positive minor-criteria may have an impact on the outcome after THA- and TKA revision-
surgeries.
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[O79] INFECTION RELATED READMISSIONS FOLLOWING ELECTIVE
ORTHOPAEDIC & TRAUMA SURGERY - EXPERIENCE FROM A MAJOR
TRAUMA CENTRE

Anup Pradhan?, Aaron Dean?, James Geddes?, Bala Sivasubramanian?, lain Mcfadyen*

*Royal Stoke University Hospital, Stoke-on-Trent, United Kingdom

Aim: This study was carried out to assess the prevalence of infection related admissions and its
consequences in a Major Trauma Centre (MTC). Surgical site infection and deep infection following
orthopaedic surgery is rare due to current antimicrobial prophylaxis. However, when post-operative
infection occurs, it is associated with high morbidity, poor mobility and even mortality. In addition,
there are cost implications for the health service.

Method: Patients with infection related complications post surgery were identified from the Trauma
& Orthopaedic Admissions Database at the UHNM. Our one year study period was from 1st April
2014 to March 31st 2015. Information collected included patient demographics, type of infection,
procedure details, management, length of stay and clinical outcomes.

Results: During the study period, 3276 patients were admitted or referred from other specialties,
of which 74 patients (2.2%) were identified to have post-operative infection. There were 42
males and 32 females with the mean age of 59.7 years (15-96). 44/74 (59%) of infections were
seen after elective procedures. 23/45 (51%) of the patients with positive microbiology results had
staphylococcal aureus infections with a further 3/45 (7%) patients having methicillin resistant
staphylococcus aureus (MRSA) infections. 36% of the infections were deep with 47% of the patients
surgically managed. Nine patients died during admission with seven deaths following infected hip
hemiarthroplasty and 2 following infected total hip replacements. The mean length of stay was 14.8
days (1-124).

Conclusions: This study has highlighted the prevalence of infection following elective and trauma
surgery in a MTC. Infection was surprisingly found to be higher in the elective patient group. All
patients who died had infected hip implants, with seven out of the nine being hip fracture patients.
This study has shown that the post-operative infection rate was less than 3%. However, the risk
of death following infection was 12%. We have shown that the burden of infection from elective
surgery patients was higher than trauma patients.
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[080] TREATMENT STRATEGIES IN PJI OF THE HIP

Jason CJ Webb*

*Avon Orthopaedic Centre, Bristol, United Kingdom

Prosthetic joint infection (PJI) remains one of the most feared complications of total hip arthroplasty.
With it, there are significant costs both in financial terms for the healthcare system caring for the
problem and in morbidity for the patient. Numerous treatment strategies can be employed in the
treatment of PJI but for many years empiric approaches based on local preferences, perceived
‘gold-standards’” and fear of litigation have guided treatment. Zimmerli et al (2004) introduced the
concept of a case-based algorithm approach and this has led to more centres employing bespoke/
individualised systems that co-ordinate the surgical and antimicrobial treatments.

This lecture will provide an evidence-based summary of the common treatment options for infected
hip replacements as provided by a regional PJI team. It will also discuss the UK INFORM Trial.
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[081] THE ROLE OF THE ID PHYSICIAN IN TREATMENT OF PJI

Parham Sendi*

*University Hospital of Bern, Department of Infectious Diseases, Bern, Switzerland

The treatment of periprosthetic joint infection (PJI) requires integrated and coordinated teamwork
between orthopedic surgeons and infectious diseases (ID) specialists. Often other specialists such
as plastic surgeons, pharmacologists, microbiologists, pathologists, and radiologists complete the
team. The decision on the most appropriate treatment to achieve infection cure with preservation
of joint function should be made interdisciplinary prior to the surgical intervention. Therefore, the
extent and duration of infection and characteristics of involved microorganisms (e.g., virulence,
resistance patterns, potential to adhere to foreign bodies) must be estimated. Recommendations for
empirical treatment, both for routine cases as well as for complex cases vary between institutions.
Therefore, intra-institutional surveillance and collaboration with infection control is required.
Protocols on how and when biopsy samples should be obtained, transport modalities to microbiology
and histopathology laboratories, and culturing process in defined media are pivotal steps in the
diagnostic work-up. This underlines the importance of collaboration with the microbiology team.
Also, histopathologists should use defined criteria for infection diagnosis. After isolation of causative
pathogens, empiric antimicrobial treatment must be streamlined to targeted therapy. Dose
adaptation to renal and liver function, therapeutic drug monitoring, interactions with other drugs
and possible adverse effects need to be considered. The optimal time point for adding rifampin in
case of rifampin-susceptible staphylococci and the switch from intravenous to oral formulation are
further issues in the patient management. It includes also adherence to the antibiotic regime and
attention to adverse effects that may occur at later time points of the treatment period. The optimal
duration of antibiotic treatment is an inter-institutional matter of debate, though the majority of
centers recommend between 6 weeks and 3 months. Cure of infection is commonly ascertained
after a relapse-free interval of 2 years.
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[082] PATIENT-ADAPTED TREATMENT OF AN INFECTED TKA:
A SWISS ALGORITHM

Olivier Borens!

*Unité de Traumatologie, Unité de Chirurgie Septique, Service d’Orthopédie et de Traumatologie,
Lausanne, Switzerland

Prosthetic joint replacement is one of the most successful surgical procedures of the last century
and the number of implanted artificial joints is rapidly growing. While the results of the procedure
are generally positive, infections may occur leading to patient suffering, surgeon’s frustration and
important costs to the health system. Infection after prosthetic joint replacement is thus a feared
complication as healing rates can be low, functional results poor and satisfaction of the patient
abysmal.

The patient-adapted treatment concept is based on five strong pillars: teamwork, understanding
biofilm, proper diagnostics, clear classification and optimal surgical choice. The surgeon has different
surgical options like débridement and retention, one-step exchange, two-step exchange with short
or long interval and finally resection arthroplasty or amputation. It is wrong to declare one of these
procedures to be the gold standard or the best way to treat an infected total joint arthroplasty, as
the treatment must be adapted to each patient personally. Thanks to the concept of patient-adapted
treatment an overall success rate of above 90% can be obtained.
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[083] DIAGNOSING DIABETIC FOOT OSTEOMYELITIS: CONTENTIOUS OR
CONSENSUS?

Benjamin A. Lipsky*

tUniversity of Oxford, Infectious Diseases, Oxford, United Kingdom

Among patients presenting with a diabetic foot wound many with a mild infection and the majority
of those with a severe infection have underlying bone involvement. As infectious bone involvement
of the diabetic foot increases the risk for and duration of hospitalization, prolonged (especially
parenteral) antibiotic therapy and lower extremity amputation, diagnosing diabetic foot osteomyelitis
(DFO) is important. Making the diagnosis depends first on considering it, then proceeding through a
series of steps to document whether or not DFO it is present.

The process should begin with clinical examination. Clinicians should consider the possibility of DFO
in any diabetic patient with a long-standing or a large or deep foot wound. On examination, the
presence in a wound of visible bone, a positive “probe-to-bone” test, or a “sausage toe” suggests
DFO. Among laboratory tests or biomarkers, a markedly elevated erythrocyte sedimentation rate
(especially if >70 mm/hour) is most useful. Imaging is appropriate for all diabetic foot wounds, and
should begin with plain x-rays. As radiography is insensitive in the first few weeks of infection, they
should either be repeated in about two weeks, or the patient should undergo an advanced imaging
test. Among nuclear medicine tests leukocyte scans (optimally combined with a bone scan) are the
most sensitive. Currently, magnetic resonance imaging is the best advanced imaging test for seeking
both bone and soft tissue infection, but newer methods (e.g., SPECT/CT, PET/CT) may emerge as
more useful.

The criterion standard for diagnosing DFO remains examination of a bone specimen, obtained
either at surgery or percutaneously, for histopathology and culture. Of note, false-positive and false-
negative results can occur, especially in patients who have been recently treated with antibiotic
therapy. In the past decade several guideline groups have offered helpful approaches for diagnosing
DFO
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[084] THE MANAGEMENT OF DIABETIC FOOT CHRONIC OSTEOMYELITIS
WITH FLAPS

Joon Pio (JP) Hong!

*Asan Medical Center University of Ulsan, Seoul, Korea

The treatment of diabetic foot ulceration is complex with multiple factors involved and it may
often lead to limb amputation. Hence a multidisciplinary approach is warranted to cover the
spectrum of treatment for diabetic foot but in complex wounds surgical treatment is inevitable.
Only after good wound management controlling blood sugar level, nutrition and infection, the next
step to reconstruction can take place. Surgery may involve the decision to preserve the limb by
reconstruction or to amputate it. Reconstruction involves preserving the limb with secure coverage.
Local flaps usually are able to provide sufficient coverage for small or moderate sized wound but
for larger wounds soft tissue coverage involves flaps that are distantly located rom the wound.
Reconstruction of distant flap usually involves microsurgery and now further innovative methods
such as supermicrosurgery have further given complex wounds a better chance to be reconstructed
and limbs salvaged. The reconstructed flaps on the clinically clean wound will increase the blood
flow and circulation to the defect and the infected bone thus helping the antibiotics to be delivered
to thie region of defect. This presentation reviews the role of microsurgery involved in reconstruction
again diabetic foot chronic osteomeylitis and introduce the new method of supermicrosurgery.
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[085] INTERNAL PEDAL AMPUTATIONS

Armin Koller!

*Mathias-Spital, Rhein, Germany

Internal amputations are not a contemporary concept. Link in 1887 and Witzel and Hoffmann in
1889 performed internal Chopart amputations when skeletal tuberculosis was a common problem.
Due to the rarity of tuberculosis these days, an internal Chopart amputation represents just one of
various pedal amputation techniques that have fallen into oblivion.

Problems with the technically demanding fitting of prostheses or custom-made orthopaedic shoes
had resulted in a replacement of those procedures by standardised transtibial amputations. Vast
improvements of prosthetics and custom shoemaking within the past few decades justify the re-
evaluation of individual and atypical resections and amputations possible within the foot.

Additional tools like external fixators or antibiotic-loaded bone void fillers make those procedures
particularly suitable for limb salvage in marked bone infections among diabetic foot patients.

121

Information

<}
1=
£
<
B
>
o
S
a

Oral abstracts Industry

Poster overview




Oral Abstracts

Free Papers E

[086] ANTIBIOTIC PROPHYLAXIS NOT INDICATED FOR DENTAL
PROCEDURES IN PATIENTS WITH JOINT PROSTHESES:

A NEW DUTCH GUIDELINE

Geert Walenkamp!, Dirk Jan Moojen?, Hans Hendriks®, Theo Goedendorp*, Willem Rademacher®,

Fred Rozema®

tEmeritus Dept Orthopedic Surgery, Maastricht University Medical Centre, Dutch Orthopedic Society,
Maastricht, Netherlands

20Onze Lieve Vrouwe Hospital, Dutch Orthopedic Society, Amsterdam, Netherlands

*Dept Orthopedic Surgery Groot-Eindhoven, Dutch Orthopedic Society, Eindhoven, Netherlands
“Dental Practice Maarssen, Dutch Dental Society, Maarssen, Netherlands

°Acta Academic Dental Research Centre, Dutch Dental Society, Amsterdam, Netherlands

Aim: A previous Dutch guideline for prophylaxis of hematogenous PJI (HPJI) caused defensive
medicine and incorrect own guidelines. There was a need for a better national guideline, developed
cooperatively by orthopedic surgeons and dentist.

Method: A committee of Dutch Orthopedic and Dental Society, performed a systematic literature
review to answer the question: “Is there a difference in the risk for hematogenous infection between
always or never giving antibiotic prophylaxis to patients with a joint prosthesis undergoing a dental
procedure”.

We included 9 papers as follows:

1. RCT’s and systematic reviews: 539 abstracts > 33 full papers > 1 paper included.

2. observational studies: 289 abstracts > 12 full papers > 5 papers.

3. reference-to-reference: 3 papers.

The nine papers’ quality was scored according the GRADE method.

In addition we studied in non-included literature on further information about additional questions
of pathophysiology, risk factors and risk procedures.

Results: No evidence was found that prophylactic antibiotics have an effect on the incidence of HPJI
(Grade score: very low).

We concluded from the non-included literature that:

1. Bacteremia in dental procedures is frequent, but even more frequent in daily life. The influence of
antibiotics on bacteremia is uncertain.

2.There is no evidence that in the first 2 years after implantation the risk for HPJI is increased.

3. Thereis no evidence that “ bleeding” during dental procedures is associated with more bacteremia.
4. The relation between decreased immune status and the risk for HPJI is unclear. Also in these
patients the cumulative dose of bacteremia is much higher in daily life as compared with dental
procedures.

5. A risk/benefit analysis could not be made, since the data are too uncertain of effectivety of
antibiotics, incidence of HPJI and of side effects of antibiotics.

6. For the same reason a cost/effectivety analysis was not possible. Even reliable data are missing
about the prevalence of joint prosthesis patients.
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7. There are increasing data about the relation between the oral and general health. Therefore good
oral hygiene and regular dental controls is advised.

8. We could not conclude if the prophylactic use of oral Chlorhexidine prior to a dental procedure
has any positive influence on HPJI incidence.

Conclusions: the guideline states:

1. there is no indication for antibiotic prophylaxis in dental procedures

2. also not in case of decreased immunity

3. patients should be advised to maintain good oral hygiene and have regular dental control.
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[087] FUNCTIONAL OUTCOME OF DEBRIDEMENT, ANTIBIOTICS AND
IMPLANT RETENTION (DAIR) IN HIP PERI-PROSTHETIC JOINT INFECTION
— A CASE-CONTROL STUDY

Ben Kendrick?, George Grammatopoulos?, Andrew Philpott?, Hemant Pandit?, Bridget Atkins®, Marie-
Eve Bolduc!, Abtin Alvand?, Nick Athanasou?, Martin McNally?, Peter McLardy-Smith?, David Murray?,

Roger Gundle*, Adrian Taylor!

*Nuffield Orthopaedic Centre, Oxford, United Kingdom
2Ndorms, Oxford, United Kingdom
3Nuffield Orthopaedic Centre, Ndorms, University of Oxford, Oxford, United Kingdom

Aim: Advocates of Debridement-Antibiotics-and-Implant-Retention (DAIR) in hip peri-prosthetic
joint infection (PJI) argue that a procedure not disturbing a sound prosthesis-bone interface is likely
to lead to better survival and functional outcome compared to revision. However, no evidence
supports this. This case-control study’s aims were to compare outcome of DAIRs for infected 1° total
hip arthroplasty (THA) with outcomes following 1° THA and 2-stage revisions of infected 1° THAs.

Method: We retrospectively reviewed all DAIRs, performed for confirmed infected 1° THR (DAIR-
Group, n=80), in our unit between 1997-2013. Data recorded included patient demographics,
medical history, type of surgery and organism identified. Outcome measures included complications,
mortality, implant survivorship and functional outcome using the Oxford Hip Score (OHS). Outcome
was compared with 2 control groups matched for gender and age; a cohort of 1° THA (1°-THA-
Group, n=120) and a cohort of 2-stage revisions for infection (2-Stage-Revision-Group, n=66).

Results: The mean age at DAIR was 69 years and mean follow-up was 8 years (SD:5). 60% of DAIRs
were for early PJI (< six weeks). Greater infection eradication with DAIR was detected with early-PJ,
interval less than a week between onset of symptoms and exchange of modular components with
the DAIR procedure. Infection eradication, complications and re-operation rates were similar in the
DAIR- and 2-stage-revision Groups (p>0.05). For hips with successful infection eradication with DAIR,
the 5-yr survival (98%) was similar to the 1°THA-Group (98%) (p=0.3). The DAIR-Group had inferior
OHS (38) compared to the 1°THA-Group (42) (p=0.02) but significantly better OHS compared to the
2-stage-revision-Group (31) (p=0.008). Patients that required only one DAIR for infection eradication
had similar OHS (41) to the 1° THA-Group (p=0.2).

Conclusions: DAIRs are associated with similar complication and infection eradication to 2-stage
revisions. Exchange of modular components is advised for improved chances of infection eradication.
Functional outcome following DAIRs was better than a 2-stage revision and as good as that of a 1°
THA if a single DAIR was necessary for infection eradication.
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[088] INCISE DRAPING* IS PROTECTIVE AGAINST SURGICAL SITE
CONTAMINATION DURING HIP SURGERY: A PROSPECTIVE,
RANDOMIZED TRIAL

Maryam Rezapoor?, Timothy Tan?, Mitchell Maltenfort?, Antonia Chen?, Javad Parvizi'

The Rothman Institute, Philadelphia, United States

Aim: Different perioperative strategies have been implemented to reduce the devastating burden
of infection following arthroplasty. The use of iodophor-impregnated adhesive incise drapes is one
such strategy. Despite its wide adoption, there is little proof that this practice leads to a reduction of
bacterial colonization. The aim of this randomized, prospective study was to evaluate the efficacy of
iodophor-impregnated adhesive drapes for reducing bacterial count at the incision site.

Method: A total of 96 patients undergoing open joint preservation procedure of the hip were
enrolled in this prospective, randomized clinical trial of iodophor-impregnated adhesive drapes*.
One half of patients (n=48) had iodophor-impregnated adhesive drapes* applied to the skin prior
to incision and kept on throughout the procedure, while the other half (n=48) underwent the same
surgery without the use of iodophor-impregnated adhesive drapes*. Culture swabs were taken
from the surgical site at five different time points during surgery (pre-skin preparation, after skin
preparation, post-incision, before subcutaneous closure, and prior to dressing application) and sent
for culture and colony counts. Mixed-effects and multiple logistic regression analyses were utilized.

Results: lodophor-impregnated adhesive drapes resulted in a significant reduction of bacterial
colonization of the surgical incision. At the conclusion of surgery, 12.5% (6/48) of incisions with
iodophor-impregnated adhesive drapes* and 27.0% (13/48) without adhesive drapes were positive
for bacteria. When controlling for preoperative colonization and other factors, patients without
adhesive drapes were significantly more likely to have bacteria present at the incision at the time of
closure (odds ratio (OR) 11.88, 95% confidence interval (Cl) 1.45-80.00), and at all time-points when
swab cultures were taken (OR 2.48, 95% Cl 1.00-6.15).

Conclusions: Based on this skin sampling study, incise draping significantly reduces the rate of
bacterial colonization/contamination during hip surgery. The bacterial count at the skin was
extremely high in some patients without iodophor-impregnated adhesive drapes*, which raises the
possibility that a subsequent surgical site infection or periprosthetic joint infection could likely arise
if an implant had been utilized.

*IOBAN
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[089] PROSTHETIC JOINT INFECTIONS IN AUSTRALIA AND NEW ZEALAND:
THE FIRST 275 PATIENTS FROM THE PIANO (PROSTHETIC JOINT INFEC-
TION IN AUSTRALIA AND NEW ZEALAND OBSERVATIONAL) STUDY

Joshua Davis' on behalf of the PIANO investigators and the ASID clinical research network*

ohn Hunter Hospital, Department of Infectious Diseases, Newcastle, Australia

Aim: There is a lack of both epidemiological data and of high-quality evidence to guide the
management of Prosthetic joint infection (PJI). We hypothesised that there is substantial
heterogeneity in the clinical presentation and management of PJI in Australia and New Zealand,
and that the proportion with clinical cure at 24 months is independently associated with modifiable
variables in surgical and antibiotic management.

Method: Prospective binational multicentre observational study aiming to enrol 400-600 patients with
large joint PJI, defined as per IDSA criteria. Following screening and written informed consent, data are
collected at baseline and after 3, 12 and 24 months. The main outcome measures are clinical cure,
functional status (based on Oxford joint and SF12 scores) and direct health care costs at 24 months.

Results: As of April 2016, 15 sites in Australia and 5 in New Zealand have full ethics approval and
have begun recruitment and over 275 patients have been recruited, of whom 59% were male and
the average (SD) age was 69 (11.3) years. Obesity was common, with a mean body mass index of
32, and 23% of the cohort were diabetic. The most common joints involved were knees (55%) and
hips (39%). Most infections were late postoperative acute haematogenous infections (41%), with
early post-operative (<30 days) and chronic infections less common. Staphylococcus aureus was the
most common causative organism (38%) and debridement and implant retention (DAIR) was the
main initial management strategy (61%), with a two-stage revision the next most common (25%).
The median duration of IV antibiotics was 42 days, regardless of management strategy. Rifampicin
was used in only 38% overall, and in only 60% in the subgroup with Gram positive infections treated
with DAIR.

Conclusions: There are no generally agreed upon guidelines for the management of PJI in
Australia and New Zealand, and this is reflected in heterogeneity of management strategies. Acute
haematogenous infections are more common, and rifampicin use less common than expected. The
PIANO study has been successfully established with minimal funding and will serve as a platform for
much needed interventional studies to answer important questions about PJl management including
the role of rifampicin and the timing and duration of antibiotic treatment.

Acknowledgements: *PIANO Study Group - Craig Aboltins, Eugene Athan, Thi Aung, Tim Blackmore,
Steve Chambers, Roy Chean, Peter Choong, Benjamin Clark, Josh Davis, Nick Graves, Steven Graves,
Kate Grimwade, Garry Hooper, Paul Huggan, Justin Jackson, Chris Lemoh, Peter Leung, Mark
Loewenthal, David Looke, Penny Lorenc, Christopher Luey, Laurens Manning, Stephen McBride,
Sarah Metcalf, Nora Mutalima, Vana Nagendra, David Paterson, Kerry Read, Alistair Reid, Owen
Robinson, Marjoree Sehu, Yuen Su, Archana Sud, Adrienne Torda, Ashley Watson and Piers Yates.
The PIANO study is supported by a research grant from Hereus Medical; they played no role in study
design, data analysis or the decision to publish.

126



Free Papers F

[090] PHOTODYNAMIC THERAPY AS AN ANTIMICROBIAL TECHNIQUE
TARGETING BACTERIAL STRAINS COMMON TO ORTHOPAEDIC
INFECTIONS

Simon Hislop?, David McKenna?!, Melaine J Coathup?, Gordon Blunn?, Tim Briggs*

*Royal National Orthopaedic Hospital, London, United Kingdom
?John Scales Centre for Biomedical Engineering, University College London, Middlesex, United
Kingdom

Aim: Photodynamic therapy (PDT) requires a photosensitiser, a light source of an appropriate
wavelength, and the presence of molecular oxygen. Once stimulated to its excited phase by the light,
the photosensitiser reacts with oxygen to form free radicals of ‘singlet oxygen” which is cytotoxic to
microorganisms.

We aim to demonstrate the effectiveness of PDT as an in-vitro antimicrobial technique against
Staphylococcus aureus, Methicillin resistant Staphylococcus aureus, Staphylococcus epidermidis,
Pseudomonas aeruginosa and Acinetobacter bauminii. This will form the scientific basis for further
animal and human studies assessing PDT for treatment of periprosthetic infections, septic arthritis,
and open fractures.

Method: A PDT treatment protocol was devised using lawns of bacteria on agar plates. PDT was
targeted towards the bacteria and the remaining microorganisms were quantified using a serial
dilution technique. In order to assess the ability of photodynamic therapy to target biofilms on
metallic implants, biofilms were cultured on polished titanium and hydroxyapatite-coated titanium
discs and subjected to PDT.

Results: Reductions in bacterial colony forming units of up to 7 log were achieved using PDT. The
figure is a box plot representing a comparison of the amount of biofilm Pseudomonas aeruginosa
(cfu/ml) remaining on the polished titanium disc and hydroxyapatite-coated titanium disc following
treatment with photodynamic therapy. (MB+/-: photosensitizer present/absent; L+/-: laser present/
absent).
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Conclusions: PDT has long been used in dermatology and dentistry as an antimicrobial technique. Its
potential for treating orthopaedic infections has not yet been investigated. This study demonstrates
potential for PDT as an antimicrobial technique in the treatment of bacteria commonly found in
periprosthetic infections, septic arthritis, and open fractures.

This in-vitro work lays the foundations for future animal and clinical studies. We envision PDT being
used as an adjunct to antibiotics in treatment of these conditions, helping prevent ongoing infection,
and the development of resistance.
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[091] AUDIOVISUAL DISTRACTION AS AN ADJUNCT TO EPIDURAL ANAES-
THESIA IN “AWAKE” PATIENTS UNDERGOING COMPLEX SURGERY FOR
OSTEOMYELITIS

Jyoti Misra', Svetlana Galitzine®, Vassilis Athanassoglou®, Warwick Pepper?, Alex Ramsden?,
Martin McNally*

t0xford University Hospitals NHS Foundation Trust, Nuffield Orthopaedic Centre, Oxford, United
Kingdom
2Buckinghamshire NHS Trust, Stoke Mandeville Hospital, Aylesbury, United Kingdom

Aim: In our Bone Infection Unit, epidural anaesthesia and sedation (EA+Sed) is the technique of
choice for complex orthoplastic surgery involving lower limb free tissue transfer (LLFTT) (1) as it
avoids complications of prolonged general anaesthesia (GA). Following our initial reports of
successful use of audio-visual distraction (AVD) as an adjunct to regional anaesthesia we wished
to evaluate the AVD effect on the patients’ experience during long duration, complex orthoplastic
surgery for chronic osteomyelitis under EA+Sed.

Method: Our AVD equipment consists of a WiFi connected tablet and noise reducing head phones,
providing access to downloaded music, films and the internet. Patients are also allowed to use their
own equipment.

All patients were fully informed about AVD and EA+Sed as a choice of anaesthesia. EA was established
in the anaesthetic room and continued perioperatively. Sedation with propofol was titrated to the
patients’ requirements to ensure comfort during surgery.

All patients were followed up postoperatively with a structured questionnaire.

Results: Ten patients underwent LLFTT surgery for chronic bone infection under EA+Sed+AVD
(picture). Mean duration of surgery was 550 min (480 —600 min).

Patients used the AVD to listen to music, watch movies, play internet games and use e-mail and
social media.

All 10 patients were very satisfied, and 9 reported feeling comfortable or very comfortable
intraoperatively. All rated their experience better than previous GAs, with quicker general recovery.
All patients would recommend this technique to others.

129

Information

<}
1=
£
<
B
>
o
S
a

Oral abstracts Industry

Poster overview




Oral Abstracts

Conclusions: Our case series of patients undergoing prolonged surgery for osteomyelitis under
EA+Sed has shown very positive impact of AVD on patients’ experience and confirmed our earlier
encouraging observations (1,2). This clinical service improvement deserves further evaluation and
funding.

References:
1. S. Galitzine. Regional Anaesthesia and Pain Medicine 2014; 39(5) Supp 1: E245.
2. V. Athanassoglou. Regional Anaesthesia and Pain Medicine 2014; 39 (5) Supp 1:E227
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[092] PERIPROSTHETIC FUNGAL INFECTIONS, OUTCOMES AND
PREDICTIVE FACTORS

Manpreet Sidhu?, Pauline Jumaa?, Michael Parry?, Lee Jeys?, Jonathon Stevenson?

*Royal Orthopaedic Hospital, Birmingham, United Kingdom

Aim: Periprosthetic joint infections (PJI) are rare and require complex multi-disciplinary management.
Successful single and two-stage revision procedures have been described. We describe the clinical
features of this rare diagnosis from a single institution.

Method: Patients were identified retrospectively from a prospectively collected institutional
infection database. Clinical notes were evaluated for demographic, comorbid and clinical outcomes.
The diagnosis of PJI, and any recurrence following treatment, was made in accordance with the
Musculoskeletal Infection Society criteria. Failure was defined as recurrence of infection necessitating
implant removal, excision arthroplasty or amputation.

Results: Between 2005 and 2015, 25 patients were diagnosed with fungal Plls involving hip(7) and
knee(13) arthroplasties and endoprostheses(5). All included patients met the MSIS criteria for PJI.
88% had polymicrobial infections, 88% had multiply revised joints and 88% had coexisting multidrug
resistant bacterial infections. Surgical protocol consisted of single stage (4) and two-stage (20)
revision and excision arthroplasty. At mean three years follow-up (range 1 to 9 years) 19 patients
were available for follow-up as six had died. At final follow-up there were 11 failures: one excision
arthroplasty, two cases of recurrent PJI (8%) and 8 (32%) amputations.

Conclusions: Revision specialists should maintain a low threshold for consideration of fungal PJI,
particularly in the polymicrobial and multiply-revised cases. The detection of fungal organisms in
multiorganism PJI is strongly associated with amputation and patients should be counselled at the
outset.
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[093] CAN SONICATION CHALLENGE ASEPTIC VS PJI BARRIER

Bostjan Kocjancic!, Andrej Laposa?, Samo Jeverica®, Andrej Trampuz®, Klemen Avsec?, Drago Dolinar?

tUniversity Medical Center Ljubljana, Department of Orthopaedic Surgery, Ljubljana, Slovenia
2University Medical Center Ljubljana, Department for Plastic Surgery and Burns, Ljubljana, Slovenia
*University of Ljubljana, Institute for Microbiology and Immunology, Ljubljana, Slovenia
4Charité-Universitatsmedizin Berlin, Berlin, Germany

Aim: Clear differentiation between aseptic failure and prosthetic joint infection remains one of the
goals of modern orthopaedic surgery. New diagnostic methods can provide more precise evaluation
of the etiology of prosthetic joint failure. With the introduction of sonication an increasing number
of culture-negative prosthetic joint infection were detected. The aim of our study was to evaluate
culture-negative prosthetic joint infections in patients who were preoperatively evaluated as aseptic
failure.

Method: For the purpose of the study we included patients planed for revision surgery for presumed
aseptic failure. Intraoperatively acquired samples of periprosthetic tissue and explanted prosthesis
were microbiologically evaluated using standard microbiologic methods and sonication. If prosthetic
joint infection was discovered, additional therapy was introduced.

Results: Between October 2010 and till the end of 2014 151 cases were operated (38 revision knee
arthroplasty, 113 revision hip arthroplasty). 40 (26,5%) cases had positive sonication and negative
periprosthetic tissue samples (knee 7 cases, hips 33 cases), 13 (8,6%) cases had positive tissue
samples but negative sonication (knee 7 cases, hips 6 cases), in 13 (8,6%) cases both tests were
positive (knee none, hips 13 cases) and in 85 (56,3%) cases all microbiologic tests were negative
(knee 24 cases, hips 61 cases). In both groups cases coagulase-negative staphylococci and P.acnes
were most common, followed by mixed flora.

Conclusions: With the increasing number of patients requiring revision arthroplasty, a clear
differentiation between aseptic failure and prosthetic joint infection is crucial for the optimal
treatment. Sonication of explanted material is more successful in the isolation of pathogens
compared to periprosthetic tissue cultures. Sonication of explanted prosthetic material is helpful in
the detection of culture-negative prosthetic joint infections.
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[094] INPATIENT SYSTEMIC SEPSIS ALERT SYSTEMS DO NOT DEMON-
STRATE UTILITY AFTER JOINT ARTHROPLASTY

Antonia Chen?, Gregory Kazarian?, Tae Kim?, Douglas Hollern?, Carl Deirmengian®

*Rothman Institute, Philadelphia, United States

Aim: Hospital systems have recently instituted early systemic sepsis recognition systems, where
vital signs and laboratory findings are monitored and automatically alert providers to potential
sepsis. Although there are very few reports evaluating the use of sepsis alert systems outside of the
emergency room or intensive care unit, many hospital systems have made the decision to apply the
sepsis alarm protocols to all inpatients. The purpose of this study was to evaluate if an alarm system
using systemic inflammatory response syndrome (SIRS) criteria is a valuable tool to predict systemic
sepsis in the immediate postoperative period (POD#0-4) after total joint arthroplasty (TJA).

Method: 10,791 primary and revision TJA patients at one institution, from 2010-2014, were
retrospectively reviewed for positive SIRS criteria on each hospital day from the date of surgery to
postoperative day four (POD#4). SIRS criteria included temperature > 38°C or < 36°C, heart rate > 90
beats per minute, respiratory rate > 20 breaths per minute, and white blood cell (WBC) > 12,000/
mm3 or < 4,000/mm3. Additionally, hospital coding data was cross-referenced to identify patients
who were diagnosed with systemic sepsis within 10 days after having a TJA.

Results: Of the 10,791 patients undergoing a primary or revision TJA, only 1 patient was diagnosed
with sepsis within 10 days of TJA, yielding a prevalence of 0.00009. During POD#0-4, 1798 patients
would have triggered at least a 2 criteria SIRS alarm, yielding a false positive rate of 16.7% and a
positive predictive value for systemic sepsis of 0.06% (95%Cl: O to 0.31%). 416 patients would have
triggered at least 3 criteria SIRS alarm, yielding a false positive rate of 3.9% and positive predictive
value of 0.24% (95%Cl:0.01 to 1.33%). The SIRS criteria in the one septic patient in this study did
become positive, but did so only after the clinical team had already initiated sepsis care.

Conclusions: A SIRS based alarm system for sepsis does not appear to have any utility in the
postoperative period after TJA. We are concerned that the high false positive rate of these alarms
may result in unnecessary sepsis work-ups, extended hospital stays, and potentially degrade the
perceived importance of the sepsis alarms in other cohorts of hospital patients. Further research is
necessary to determine if TJA patients with a length of stay greater than normal may benefit from
an automatic sepsis alarm system.
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[095] DIAGNOSIS OF PERSISTENT INFECTION IN PROSTHETIC TWO-STAGE
EXCHANGE: PCR ANALYSIS OF SONICATION FLUID FROM BONE CEMENT
SPACERS

Sandrine Mariaux®, Ulrika Furustrand?, Olivier Borens*

tUniversity Hospital of Lausanne (Chuv), Service of Orthopedics and Traumatology, Lausanne,
Switzerland

Aim: When treating periprosthetic joint infections with a two-stage procedure, antibiotic-
impregnated spacers are used in the interval between removal of prosthesis and reimplantation. The
spacer provides local antibiotics; however, it may also act as foreign-body that can be colonized by
microorganisms. According to our experience, cultures of sonicated spacers are most often negative.
The objective of our study was to investigate whether PCR analysis would improve the detection of
bacteria in the spacer sonication fluid.

Method: A prospective monocentric study was performed at Lausanne University Hospital from
September 2014 until January 2016. Inclusion criteria were two-stage procedure for prosthetic
infection and agreement of the patient to participate in the study. For a two-stage procedure the
interval before reimplantation ranged between 2 and 8 weeks. Spacers were made of cement
impregnated with gentamycin, tobramycin and vancomycin. Cultures of intraoperative deep tissues
samples from first and second stage procedures, prosthesis sonication and spacer sonication were
analyzed. Multiplex-PCR*, pan-bacterial PCR (16S), and a Staphylococcus-specific PCR analysis were
performed on the sonicated spacer fluid.

Results: 23 patients were identified (12 hip, 10 knee and 1 ankle replacements). Initial infection was
caused by Staphylococcus aureus (27%), Streptococcus epidermidis (27%), S. dysgalactiae (13%),
S. milleri (9%), S. pneumoniae (4%), S. capitis (4%), S. salivarus (4%), P. acnes (4%), E. faecalis (4%)
and C. fetus (4%). At reimplantation, cultures of tissue samples and spacer sonication fluid were all
negative. Of culture-negative samples, the PCR analyses were negative except for 5 cases. 4 cases of
infection recurrence were observed, with bacteria different than for the initial infection in 3 cases.
For these cases, no germs were detected in the spacer sonication fluid by neither cultures nor PCR.

Conclusions: The 3 different PCR analyses performed did not detect any bacteria in spacer sonication
fluid that was culture-negative. In our study, PCR did not improve the bacterial detection and did
not help to predict whether the patient will present a recurrence of infection. Prosthetic 2-stage
exchange with short interval and antibiotic-impregnated spacer is an efficient treatment to eradicate
infection as both culture- and molecular-based methods were unable to detect bacteria in spacer
sonication fluid after reimplantation.

*Unyvero
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[096] INTRAOPERATIVE MICROBIOLOGICAL INVESTIGATION IN
PROSTHETIC JOINT INFECTIONS - SONICATION BRINGS ADDED VALUE
BUT IS NOT A SUBSTITUTE FOR TRADITIONAL SAMPLING

Pedro Neves?, Pedro Serrano?, Pedro Barreira', Marta Silva?, Pedro Santos Leite?, Ricardo Sousa®

*Centro Hospitalar Do Porto, Porto, Portugal

’Department of Orthopaedics, Centro Hospitalar Do Porto — Hospital de Santo Antdnio, Porto,
Portugal

3Department of Orthopaedics, Centro Hospitalar Do Porto — Hospital de Santo Antdnio, Hospital
Privado de Alfena, Porto, Portugal

Aim: Diagnosing prosthetic joint infections(PJl) is sometimes difficult. Being able to identify the
bacteria involved in intraoperative samples is an essential diagnostic criterion.

There are however some cases in which the traditional cultures are not capable of providing a
definitive diagnosis. In this regard, implant sonication has emerged as a complementary test.

The aim of this study was to analyze the results of microbiological studies obtained with and without
implants sonication, in order to understand its real contribution to diagnosis.

Method: We retrospectively evaluated all cases of infected total hip or knee arthroplasty surgically
treated between January 2009 and December 2013. The definition of infection met the criteria set
out recently in the international consensus meeting.

The number and type of bacteria identified in each patient and the type of microbiological study
made were registered.

Two different groups were created, with and without sonication, and the results were compared.

Results: In a total of 93 patients with PJI, there were only three cases (3.2%) in which we failed
to isolate any microorganism. In the 41 cases in which sonication was not used, 54 different
microorganisms (an average of 1.32 per patient) were found and no microorganism was found in
two cases (4.9%).

In the 52 patients in whom sonication was used, we identified 74 different microorganisms (an
of average 1.42 per patient) and only one case (1.9%) of negative cultures. In 25 patients (27
microorganisms) there was complete correspondence between the findings of sonication and
traditional tissue culture. In 22 cases, 34 different microorganisms were found in tissue samples
and sonication offered negative cultures. On the other hand, there were four patients in with 13
microorganisms were identified in sonication with negative tissue cultures.

Conclusions: An analysis made in our institution several years ago, showed a percentage of culture
negative PJI of almost 20%. Since then, several changes have been introduced in our clinical practice.
Of these, sonication, whose value has been amply demonstrated in the literature, is the most
demanding in terms of logistics.

The authors believe that the implementation and especially the widespread adoption of simple rules
for proper sampling is effective for a significant reduction in cases where it is not possible to isolate
any microorganism in PJI’s. We believe sonication should be seen as an additional diagnostic tool that
contributes to increasing sensitivity but should not be considered a substitute for traditional study.
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[097] STABILITY OVER 6 WEEKS OF ANTIBIOTICS IN AQUEOUS SOLUTION
AT BODY TEMPERATURE WITH AND WITHOUT INITIAL HEAT TREATMENT
MIMICKING CURING BONE CEMENT

Eleftheria Samara?, Fintan Moriarty?, Laurent Arthur Decosterd?, Geoff Richards?, Emanuel Gautier?,
Peter Wahl*

Ao Research Institute Davos, Davos, Switzerland

2Chuv-University Hospital of Lausanne, Division of Clinical Pharmacology, Lausanne, Switzerland
3Cantonal Hospital Fribourg, Fribourg, Switzerland

‘Cantonal Hospital Winterthur, Winterthur, Switzerland

Aim: Thermal stability is a key property determining the suitability of an antibiotic agent for local
application. Long-term data describing thermal stability without interference from carrier materials
are scarce.

Method: In this study, a total of 38 common antibiotic agents have been maintained at 37 °C in
saline solution, and degradation and antibacterial activity assessed over 6 weeks. The impact of an
initial supplementary heat exposure mimicking exothermically-curing bone cement has also been
tested. Antibiotic degradation was assessed by chromatography coupled to mass spectrometry or
immunoassays, as appropriate. Antibacterial activity was determined by Kirby-Bauer disk diffusion
assay.

Results: The heat exposure mimicking curing bone cement had minimal effect on stability for most
antibiotics, except for gentamicin, which experienced approximately 25% degradation as measured
by immunoassay. Beta-lactam antibiotics were found to degrade quite rapidly at 37°C regardless
of whether there was an initial heat exposure or not. However some of them maintained relevant
concentrations and activity for 2-3 weeks, particularly aztreonam. Excellent long-term stability was
observed for aminoglycosides, glycopeptides, tetracyclines and quinolones under both conditions.

Conclusions: This study provides a valuable dataset for orthopaedic surgeons considering local
application of antibiotics. For example, tobramycin would be more suitable for application with bone
cement than gentamicin, as it was found to be resistant to heat exposure mimicking curing bone
cement.
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[098] HYDROGEL IMPREGNATION OF BONE CHIPS ALLOWS PROLONGED
CEFAZOLIN RELEASE

Lieven Thorrez?, Guy Putzeys?, Croes Kathleen?, Michael Boudewijns?, Duportail Christiane?

tKulak University, Kortrijk, Belgium
Az Groeninge, Kortrijk, Belgium

Aim: To prevent infections after orthopedic surgery, intravenous antibiotics are administered
perioperatively. Cefazolin is widely used as the prophylactic antibiotic of choice. Systemic antibiotic
therapy may however be less effective in longstanding surgery where bone allografts are used. Bone
chips have been shown to be an effective carrier for certain types of antibiotics and may provide
the necessary local antibiotic levels for prophylaxis. To be efficient a prolonged release is required.
In contrast to vancomycin with proven efficient prolonged release from Osteomycin, this has not
been described for cefazolin. We developed a protocol to bind cefazolin to bone chips by means of
a hydrogel composed of proteins naturally present in the human body.

Method: Three types of bone chips were evaluated: fresh frozen, decellularized frozen and
decellularized lyophilized. Bone chips were incubated with 20 mg/ml cefazolin or treated with
liquid hydrogel containing either 1 mg/ml fibrin or 1 mg/ml collagen and 20 mg/ml cefazolin. The
cefazolin hydrogel was distributed in the porous structure by short vacuum treatment. Bone chips
with cefazolin but without hydrogel were either incubated for 20 min- 4h or also treated with
vacuum. Cefazolin elution of bone chips was carried out in fetal bovine serum and analyzed by Ultra
Performance Liquid Chromatography — Diode Array Detection.

Results: Soaking of bone chips without hydrogel resulted in a quick release of cefazolin, which
was limited to 4 hours. When vacuum was applied elution of >1 pg/ml cefazolin was measured for
up to 36 hours. Combination with collagen hydrogel resulted in a higher cefazolin concentration
released at 24 hours (3.9 vs 0.3 pg/ml), but not in a prolonged release. However, combination of
decellularized frozen bone chips with fibrin hydrogel resulted in an initial release of 533 pg/ml
followed by a gradual decline reaching the minimal inhibitory concentration for S. aureus at 72 hours
(1.7 pg/ml), while not measurable anymore after 92 hours.

Conclusions: Processed bone chips with hydrogel-cefazolin showed a markedly prolonged cefazolin
release. When combined with a fibrin hydrogel, high initial peak levels of cefazolin were obtained,
followed by a decreasing release over the following three days. This elution profile seems desirable,
with high initial levels to maximize anti-bacterial action and low levels for a limited time to stimulate
osteogenesis. Further preclinical studies are warranted to show effectiveness of hydrogel-cefazolin
impregnated bone chips.
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[099] RADIOGRAPHIC REMODELING PATTERNS OF A GENTAMICIN-
ELUTING HYDROXYAPATITE / CALCIUM SULFATE BIOCOMPOSITE.
PRELIMINARY RESULTS FROM A LARGE ANIMAL MODEL

Werner Hettwer?, Sabine Bischoff?, Harald Schubert?, Eva Liden3, Michael Diefenbeck*

Musculoskeletal Tumour Section, National University Hospital, Copenhagen, Denmark

?Institute of Experimental Animal Science and Animal Protection, University Hospital Jena, Jena,
Germany

3Bonesupport Ab, Lund, Sweden

Scientific Consulting in Orthopaedic Surgery, Hamburg, Germany

Aim: A gentamicin-eluting biocomposite consisting of hydroxyapatite and calcium sulfate! can
provide effective dead space management in chronic osteomyelitis. However, radiographic follow-
up after implantation of this novel material has consistently shown evidence of several unique
imaging features previously not described with other comparable bone graft substitutes. Conclusive
interpretation of these newly described imaging features is difficult as long term follow-up and
histological correlation is not yet available. The aim of this study was to establish a large animal
model, closely simulating the clinical situation in order to permit further analysis of imaging features
in correlation with histological progression of bone remodeling.

Method: Standardised bone defects were created in ten Merino-wool sheep (age: two to four
years). Large drill holes (diameter 2.5cm, depth 2cm, volume approx. 10ml) were placed in the
medial femoral condyles of both hind legs and filled with a gentamicin antibiotic eluting bone graft
substitute*. Initially surgery was carried out on the right hind leg. Three months later, an identical
intervention was performed on the contralateral side. With sacrifice planned after six or twelve
months, bone voids three, six, nine and twelve months post-implantation are obtained for evaluation.
The study was approved by the Animal Care Committee of Thuringia, Germany.

Results: We present our preliminary radiographic results after a follow-up of six months. The bio-
composite was clearly visible on all initial post-operative radiographs, showing intimate contact
to the surrounding cancellous bone of the distal femur. At one month, a radio-dense ring around
the bone void (the so called “halo sign”) was found in four of six bone voids treated with the
biocomposite. From 2 months onwards this “halo” typically appeared to progress towards the
centre of the treated defects, where spherical remnants of the composite often become increasingly
apparent. This pattern has been termed “marble sign” and often appears in combination with the
halo-sign. Between three to six months bone remodeling appears to continue, halo- and marble
sign increasingly disappear and the composite becomes more and more indistinct from surrounding
cancellous bone.

Conclusions: We have established a large animal model, which appears to mimic the clinical situation
very well and reproduces comparable radiographic post implantation features previously observed
and described in clinical cases (including the “halo” and the “marble” sign). We expect that this
model will provide valuable information regarding the correlation between histological and basic &
advanced imaging features (including MRI, CT and Dexa scans) in the future.

* CERAMENT™|G, BONESUPPORT, Lund, Sweden
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[0100] POSTOPERATIVE INFECTIONS AFTER ARTHROSCOPIC ROTATOR
CUFF REPAIR. TREATMENT AND RESULTS IN A PROSPECTIVELY REGIS-
TERED COHORT

Kjersti Kaul Jenssen?, Kirsten Lundgreen?, Jan Erik Madsen?, Sigbjgrn Dimmen?

tLovisenberg Diaconal Hospital, Oslo, Norway
’Oslo University Hospital, Oslo, Norway

Aim: Acute postoperative infection is reported to occur in 0.3-2% after arthroscopic rotator cuff
repair. Few reports have addressed this dreaded complication although the costs are high both for
the patient and for society. The aim of this prospective study was to describe incidence, treatment
and outcome after acute postoperative infections following arthroscopic rotator cuff repair.

Method: Patients undergoing arthroscopic rotator cuff repair in our department have been
prospectively registered since 2009. 11 out of 1072 patients undergoing surgery developed an acute
postoperative infection. The patients were examined with an MRI scan and/or functional scores
(Constant Murley (CM) and WORC) at final follow-up.

Results: All 11 patients that developed acute postoperative infections were male. Mean age was 54
(41-68) years. Except for male gender, no common underlying predisposing risk factor for infection
could be identified. 1/11 patient had diabetes mellitus and 2/11 smoked. Average BMI was 27 (21-
36). 1/11 was categorized as ASA 3 and the rest of the patients were ASA 1 and 2.

All patients underwent arthroscopic debridement and biopsies were collected 26 (14-50) days after
primary surgery. In 10 patients Propionibacterium acnes was cultured, and 6 of these patients also
had positive cultures for coagulase negative staphylococci. In the remaining patient only coagulase
negative staphylococcus was cultured.

5/11 patients were treated with one arthroscopic debridement, 5/11 had two arthroscopic
debridements, whereas 1/11 required arthroscopic debridement four times before the infection
was eradicated. Only 2/11 patients had to have their implants removed during the reoperation due
to loosening of the suture anchors.

All 11 patients were treated with parenteral antibiotics for 7-28 days, followed by oral treatment for
1-5 weeks, and all infections had resolved at final follow-up. Median CM score was 84 and median
WORC score was 81% at follow-up median 22(11-28) months. 10 patients had a postoperative MRI
scan after median 23 (3-49) months, 8 of them showing a healed cuff repair.

Conclusions: Acute postoperative infections after arthroscopic rotator cuff repair can be eradicated
with arthroscopic debridement(s) and removal of implants may not be necessary if patency is
adequate. Despite the postoperative acute infection our patients presented good functional results
and were satisfied at last follow-up.
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[O101] INTERNALIZATION OF PROPIONIBACTERIUM ACNES BY
OSTEOBLASTS DEPENDS ON P. ACNES GENETIC BACKGROUND

Guillaume Aubin?, Francois Gouin?, Didier Lepelletier!, Cédric Jacqueline®, Dominique Heymann?,

Karim Asehnoune®, Stéphane Corvec!

*Nantes University Hospital, Bacteriology and Infection Control, Nantes, France

’Nantes University Hospital, Orthopaedic Unit, Nantes, France

3Nantes Medicine School, Ea3826, Nantes, France

“Nantes Medicine School, Lpro, Nantes, France

*University Hospital of Nantes, Intensive Care Unit, Anaesthesia and Critical Care, Nantes, France

Aim: Propionibacterium acnes is an emerging pathogen especially in orthopedic implant infection.
Interestingly, we previously reported a difference in the distribution of the clades involved in spine
versus hip or knee prosthetic infection. To date, no study has previously explored the direct impact
and close relationship of P. acnes on bone cells according to their own genetic background. The aim
of this study was to investigate this interaction of P. acnes clinical strains involved in spine material
infections, arthroplasty infections and acne lesions with bone cells.

Method: From a large collection of 88 P. acnes clinical isolates collected between January 2003
and December 2014, a subset of 11 isolates was studied. Four isolates were recovered from spine
infections, two from prosthetic infections (knee and hip), three from acne lesions and two reference
strains (ATCC11827 and ATCC6919). Implant-associated infections were confirmed according to
Infectious Diseases Society of America guidelines for bone and joint infections. Multi-Locus Sequence
Typing (MLST) was carried out on all isolates as described by Lomholt et al. PLoS ONE 2010. Bacterial
internalization experiments with MG63 osteosarcoma cells were adapted from Crémet et al. Pathog
Dis 2015.

Results: Among the nine clinical isolates, three isolates belonged to clonal complexes (CCs) 18; three
to CC28 and three to CC36. ATCC isolates belonged to CC18. Bacterial internalization experiments
revealed that CC36 P. acnes strains were less invasive than CC18 and CC28 P. acnes strains towards
osteoblasts (mean percentage of internalized bacteria (< 0.01% for the CC36 P. acnes strains versus
more than 1% for the CC18 and CC28 P. acnes strains). Surprisingly, the ATCC11827 CC18 P. acnes
strain exhibited invasiveness similar to CC36 isolates.

Conclusions: Evasion mechanism observed for CC36 P. acnes isolates could allow this clade to leave
the site of infection, disseminate into deeper tissue layers and beget arthroplasty infection. Inside
the deeper tissue, close to the material, the local immune defect fosters the low-grade infections
observed with P. acnes clinical strains. On the another hand, for CC18 et CC28 clades, mostly
involved in spine infection, the internalization process observed could allow these clades to escape
from the numerous immune cells located under the skin and generate an infection locally, favored
by the spine instrumentation close to the skin, especially during long spine surgeries.
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[0102] CALCIUM SULFATE INDUCED MEMBRANE IN A RAT FEMUR
CRITICAL-SIZED DEFECT MODEL: CHARACTERISTICS AND DIFFERENCES
FROM PMMA INDUCED MEMBRANE IN MASQUELET TECHNIQUE

Yun-fei Ma?, Nan Jiang?, Bin Yu!

*Nanfang Hospital, Guangzhou, China

Aim: Calcium sulfate has been recently applied in clinics as a local antibiotic carrier for the treatment
of chronic osteomyelitis. We found that calcium sulfate can also induce the formation of membrane in
clinicalcases. Thisstudyaimedtoinvestigatecharacteristicsofcalciumsulfateinducedmembraneandits
differencesfromthe membranein Masquelettechniqueinduced by polymethylmethacrylate (PMMA).

Method: Sprague Dawley rats (n=32) were equally randomized to PMMA group or calcium sulfate
group. After femur critical-sized defect model was made, PMMA or calcium sulfate was placed in the
site of bone defect. Cellular components, histological changes and growth factor expressions in the
calcium sulfate and PMMA induced membranes were compared at 2, 4, 6 and 8 weeks, respectively.
In addition, expressions of VWF, IL-6, VEGF, BMP-2, TGF-f and ALP genes in were also compared.

Results: The structural characteristics including locations of blood vessels were similar between
calcium sulfate and PMMA induced membranes. However, calcium sulfate induced membrane
was thicker than that by PMMA. Mesenchymal stem cell (MSCs; CD34+, CD54+, CD90+) was found
in calcium sulfate induced membrane. Levels of BMP-2, TGF-B, ALP and VEGF in calcium sulfate
induced membrane were significantly higher than those by PMMA at all time points (P @ 0.05). In
addition, we found that osteogenic and neovascular activities of both calcium sulfate and PMMA
induced membranes achieved the highest levels at 6 weeks. Moreover, expressions of vVWF, VEGF,
BMP-2, TGF-B and ALP genes in calcium sulfate induced membrane were significantly higher than
those in PMMA induced one (P < 0.05).

Conclusions: Calcium sulfate induced membrane has similar structural characteristics but a
better capacity of generating higher levels of different growth factors. Calcium sulfate and PMMA
induced membrane achieve the highest levels of osteogenic and neovascular activities at 6 weeks.
Considering the degradable feature of calcium sulfate, it may have the potential ability to replace
PMMA as a novel spacer in Masquelet technique.
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[0103] THE ROLE OF PREOPERATIVE ASYMPTOMATIC BACTERIURIA IN
THE DEVELOPMENT OF PERIPROSTHETIC JOINT INFECTION OF THE HIP

Gabor Skaliczki', Annamaria Pal*, Miklos Szendréit, Gyula Prinz?

*Orthopedic Clinic, Semmelweis University, Budapest, Hungary
?Joined Saint Stephan and Saint Ladislaus Hospital—clinic, 1st Department of Infectology, Budapest,
Hungary

Aim: Despite of all the important improvements emerged in recent years, periprosthetic joint
infection (PJI) still remains one of the most challenging complications in joint arthroplasty.
Preoperative screening for active infection is considered to be important, however the role of
asymptomatic bacteriuria in the development of PJl is controversial. Our aim was to investigate any
existing correlation between PJI and asymptomatic bacteriuria.

Method: A retrospective, monocentric study was conducted at our Clinic. The charts of 990 patients
operated with total hip arthoplasty between 2011 and 2012 were reviewed. Occurent preoperative
asymptomatic bacteriuria, the causing bacteria, the treatment and its outcome were recorded. Any
existing correlation between PJI and the above data were investigated.

Results: Of our patients 236 had asymptomatic bacteriuria, which was treated successfully in 200
cases, leaving 36 patients having total hip arthroplasty with urinary tract infection. Fifteen patients
developed PJI, 5 of them with unsuccessfully treated urinary tract infection, in the remaining 10
patients the asymptomatic bacteriuria was treated successfully. Abortively treated asymptomatic
bacteriuria proved to be an independent risk factor for PJI (odds ratio: 3.22, 95% Cl 0,9814 - 9,5695)
There was no correspondence between the bacteria found in the urinary tract and those causing PJI.

Conclusions: Based on our results, asymptomatic bacteriuria proved to be an independent risk

factor in the development of PJI. Its role is still controversial, since correspondence between the
bacteria causing UTl and PJI could not be observed.
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[O0104] INDIUM -111 WHITE-CELL SPECT CT SCAN: AN EMERGING IMAGING
MODALITY WITH GREAT POTENTIAL IN BONE AND JOINT INFECTION

D’jon Lopez!, Elinor Moore?, Emma Nickerson?, Alan Norrish?

*Addenbrooke’s Hospital, Cambridge University Hospitals NHS Foundation Trust, Cambridge, United
Kingdom

Aim: To demonstrate the use of indium-111 white-cell labelled SPECT CT (In111-WC-SPECT-CT) in
bone infection.

Method: This novel imaging modality is useful in bone infection. We present three cases of complex
osteomyelitis to illustrate this. All were imaged with conventional modalities, but conclusive
diagnosis could not be achieved. In111-WC-SPECT-CT was used to provide the definitive imaging
that allowed successful treatment.

Results: Case 1- A 29 y/o Male with spina bifida presented with chronic calcaneal osteomyelitis.
Previous treatment included debridement, but recurrent infection ensued. MRI showed widespread
changes consistent with infection throughout the calcaneus and a below knee amputation was
planned. In111-WC-SPECT-CT (Figure 1) showed a distinct localised nidus of infection. A targeted
sequestrectomy was performed and the patient has been infection free for four years. He was
spared the amputation.

Unenhanced CT scan In111-WC scan Coregistration:
In111-WC-SPECT-CT
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Figure 1

Case-2- A 73 y/o male presented with a radiation induced colo-cutaneous fistula and pelvic chronic
osteomyelitis. Surgical treatment included multiple debridements and sequestrectomy. He re-
presented pain with pain in his pelvis six months later. MRI was performed and oedema seen in the
bone. This was presumed to be infection and further surgery was planned. An In111-WC-SPECT-CT
was then performed and confirmed no residual bone infection. The patient was spared surgery.
Case-3- A 38 y/o female was involved in an RTA 6 months prior to presentation. She underwent
fixation of her tibia with skin grafting for an open fracture. There was clinical suspicion of deep
infection. The metalwork made MRI difficult to interpret. An In111-WCC-SPECT-CT confirmed
infection around the metal screw and this evidence instigated a prolonged course of antibiotics to
suppress the infection. The screw will be removed after the fracture heals.

Conclusions: In-111-WC-SPECT-CT is an emerging imaging modality. We present three cases of
complex bone and joint infection; where this imaging has altered the course of treatment.
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[0105] RIFAMPIN COMBINATION THERAPY IN EARLY STAPYLOCOCCAL
PROSTHETIC JOINT INFECTIONS: A RANDOMIZED CONTROLLED TRIAL

@ystein Espeland Karlsen', P&l Borgen?, Bjgrn Ove Bragnes®, Wender Figved®, Bjarne Grggaard?,
Jonas Rydinge!, Lars Sandberg®, Finnur Snorrason!, Helge Wangen® Eivind Witso’, Marianne

Westberg?

*Oslo University Hospital, Oslo, Norway

“Martina Hansen Hospital, Gjettum, Norway

3Vestre Viken Hospital, Drammen, Drammen, Norway
“Baerum Hospital, Gjettum, Norway

*Sykehuset Innlandet, Lillehammer, Lillehammer, Norway
5Sykehuset Innlandet, Elverum, Elverum, Norway

’St Olavs Hospital, Trondheim, Norway

Aim: Prosthetic joint infection (PJI) is a much feared complication to arthroplasty with significant
patient morbidity. Rifampin is increasingly used in staphylococcal Plls treated with debridement
and retention of the prosthesis. The evidence supporting rifampin combination therapy in Plls is
limited due to the lack of controlled studies. The aim of this study is to evaluate the effect of adding
rifampin to conventional antimicrobial therapy in early staphylococcal PlIs treated with debridement
and retention.

Method: In this multicentre randomized controlled trial, 99 patients with PJI after hip and knee
arthroplasties were enrolled. All patients underwent a standardized surgical debridement. 65
patients had PJI caused by staphylococci and further included in the study. They were randomly
assigned to receive rifampin or not in addition to standard antimicrobial therapy with cloxacillin,
or vancomycin in case of methicillin resistance. They received parenteral antibiotics for two weeks,
then oral antibiotics for 4 weeks. In case of methicillin resistance, vancomycin was administered i.v.
for 6 weeks. The primary end point was no signs of infection after 2 wears follow-up.

Results: 48 patients were included in the final analyses. There were no differences in patient
characteristics or co-morbidities between the two groups. There was no significant difference in
remission rate between the rifampin combination group (17 of 23 (74%)) and the monotherapy
group (18 of 25 (72%), relative risk 1,03; 95% confidence interval 0,73 to 1,45, p=0.88). Five patients
aborted the rifampin treatment because of adverse effects and continued with monotherapy. All five
had complete remission. These patients were not included in the final analysis.

Conclusions: Our study has not proven a statistically significant advantage by adding rifampicin to
the antibiotic treatment in staphylococcal Plls. Bigger studies on the subject are needed. Our good
success rate raises the question whether the standardized revision surgery is the key to success in
these infections rather than rifampin.
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[0106] POST TRAUMATIC OSTEOMYELITIS OF THE FEMUR OR TIBIA:
AN EVALUATION OF THE CLINICAL OUTCOME, FUNCTIONAL OUTCOME,
AND QUALITY OF LIFE

Khairul Rizal Zayzan', Nazri Mohd Yusof?, Jamalludin Ab Rahman?

‘International Islamic University Malaysia, Kuantan, Malaysia Statistician

Aim: This study was conducted to investigate the clinical outcome, functional outcome, and quality
of life of patients treated for post traumatic osteomyelitis (PTO) of femur and tibia from July 2007
to June 2014.

Method: Forty seven patients consented and participated in this study. The median age of participants
was 44 years old, and ranges from 16 to 80 years old. There were 26 tibia and 21 femur osteomyelitis
evaluated in this study. Thirty-eight participants (80.9%) had implants inserted. The PTO patients
were classified according to Cierny-Mader (CM) classification: 2 CM-I; 8 CM-II; 18 CM III; 19 CM
IV and 25 CM-A and 19 CM-B. The participants were follow up for a mean duration of 4.6 years
(range 2.3-9.5 years). Interviews were then conducted and clinical assessments were performed to
evaluate the clinical outcome. Their functional outcome was evaluated using the Lower Extremity
Functional Score (LEFS) and the quality of life was evaluated using the validated SF-36v2 and the
results were compared to the general population (GP).

Results: Forty four (93.6%) of participants had achieved union without recurrence of infection.
Others who had failure of treatment were CM-IIIA, CM-IVA, and CM-IVB. Concurrent medical
problem and CM-B (Systemic) hosts significantly contributed to poorer functional outcome, and
lower quality of life score especially the Physical Component domain.
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*Figure 1. Comparison between mean SF-36v2 scores of PTO and GP according to age group

Conclusions: Most patients with post traumatic osteomyelitis had successful treatment. However
their quality of life was poorer in comparison to the general population. Concurrent medical problem
and CM-B (Systemic) hosts had significantly poorer functional outcome and quality of life than the
general population.

References:

1. Cierny, G.M. et. al. Clinical Orthopaedics and Related Research (2003), 7-24.

2. Sanders, J. et. al. Orthopedics (2013), 36, 368—75.

3. Campbell, R. et. al. Eplasty (2011), 11, e3.

4. Patzakis, M.J. et. al. The Journal of the American Academy of Orthopaedic Surgeons (2005), 13(6),
417-427.

5. Lazzarini, L. et. al. The Journal of Bone and Joint Surgery (2004), 86-A, 2305-2318.
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[0107] MONITORING THE INCIDENCE OF PROSTHETIC JOINT INFECTIONS
IN A COMPLICATION REGISTRY

Tina Wik?, Olav Foss?, Jomar Klaksvik?, Siri Winther?, Eivind Witso*

1St Olavs Hospital, Trondheim, Norway

Aim: The incidence of prosthetic joint infections can be severe to monitor, as they are rare events.
Recent publications from National registries points toward a significant underestimation of reported
infections. The aim of this project was to develop a complication register that could report the “true”
and momentaneous incidence of prosthetic infections after total knee and hip arthroplasty.

Method: All patients operated with total hip arthroplasty (THA) or total knee arthroplasty (TKA) at
our hospital were included in a local quality registry. All complications were reported at follow-up
at 2 and 3 months for total knee and hip arthroplasties respectively, and at 1-year follow up. Both
primary and revision surgeries were included. In order to monitor complications of special interest,
such as deep postoperative infections, key variables were presented in a g-chart. This chart shows
the number of uncomplicated surgeries between each complication (such as infection) in a bar
diagram. This diagram is easily read as high bars indicate a low incidence of complications and low
bars indicate a high incidence. The diagram is updated and distributed for information every month.

Results: From September 2010 till December 2015 we included 2093 primary total hip arthroplasties
and 272 hip revisions. The overall incidence for prosthetic infection after primary THA within 1 year
after surgery was 1.8% and for hip revisions 3.4%. The momentaneous incidence in December 2015
was 3% for both primary and revision THA together. In the same period 1555 total knee arthroplasties
and 155 knee revisions were included. The overall incidence of prosthetic infection after primary
TKA within 1 year after surgery was 1.2% and for knee revisions 2.2%. The momentaneous incidence
in December 2015 was 2.5% for primary and revision TKA together.

Conclusions: Reporting the number of uncomplicated surgeries between every unwanted event or
complication, such as postoperative infections, is a good method for describing rare events. This
method will reveal changes in the trend at an earlier stage and can be an important tool in the
work on preventing postoperative infections. A local quality register can be important in order to
report a “true” incidence of postoperative infections, as the risk of underestimation is lower than in
a national registry.
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[0108] ACTIVITY OF A GENTAMICIN-LOADED BONE GRAFT SUBSTITUTE
AGAINST DIFFERENT BACTERIAL BIOFILM BY MICROCALORIMETRY

Maria Eugenia Butini, Andrej Trampuz!, Mariagrazia Di Luca!

ICharité-Universitatsmedizin Berlin, Berlin, Germany

Aim: To investigate the antimicrobial activity of a gentamicin-loaded bone graft substitute (GLBGS) in
the prevention and eradication of bacterial biofilms associated with prosthetic joint infections (PJI).

Method: The GLBGS (17,5 mg gentamicin/ml paste) with 40% hydroxyapatite/60% calcium sulfate?
was tested against biofilms of methicillin-resistant Staphylococcus aureus (MRSA) ATCC 43300,
methicillin-susceptible S. aureus (MSSA) ATCC 29213, Escherichia coli Bj HDE-1, S. epidermidis ATCC
12228 and Enterococcus faecalis ATCC 19433. For prevention studies, glass beads and different
combinations of GLBGS were co-incubated for 24h at 37°C in CAMH broth with 1-5 x 10° CFU/mL
of bacteria. For eradication, biofilms were formed on glass beads for 24h at 37°C in CAMH broth.
Then, beads were incubated with different combinations of GLBGS in medium at 37°C for 24h. For
microcalorimetric measurements, beads were placed in ampoules and heat flow (LW) and total heat
(J) were measured at 37°C for 24h. The minimal heat inhibitory concentration (MHIC) was defined as
the lowest gentamicin concentration reducing the heat flow peak by >90% at 24h.

Results: The GLBGS showed a good activity against all tested strains in both biofilm prevention and
eradication. All MHIC values are reported in Table 1. Lower MHICs were observed when GLBGS was
tested against E. coli (9.6 ug/mL prevention and 19.2 pg/mL eradication) and S. epidermidis (86
pg/mL and 38.8 pg/mL, respectively). For both prevention and eradication of MSSA, GLBGS MHIC
was 631 pg/mL. E. faecalis biofilm formation was prevented with 631 ug/mL and eradicated with
double concentration. MRSA showed a higher resistance to GLBGS up to 2516 ug/mL, both in biofilm
prevention and eradication.

Conclusions: This GLBGS is a valid composite for the prophylaxis and treatment of PJI. Further
studies will be performed to evaluate the activity of higher concentrations of GLBGS against MRSA.

'CERAMENT™ |G, BONESUPPORT AB, Sweden

Table 1. Minimal heat inhibitory concentrations (MHIC) of gentamicin in gentamicin-loaded ceramic
bone graft substitutes for prevention and eradication of bacterial biofilms.

PREVENTION MHIC (ug/mL) | ERADICATION MHIC (ug/mL)
E. faecalis ATCC 19433 631 1236
E. coli Bj HDE-1 9.6 19.2
MRSA ATCC 43300 >2516 >2516
MSSA ATCC 29213 631 631
S. epidermidis ATCC 12228 36 38.8
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[0109] UTILITY OF GENE EXPRESSION PATTERN OF TOLL-LIKE RECEP-
TORS AND IL-1/IL1R FAMILY FOR ASSESSMENT OF PERIPROSTHETIC
JOINT INFECTION IN TOTAL JOINT ARTHROPLASTY

Regina Fillerova?, Anna Petrackova?, Petr Gajdos?, Milos Kudelka?, Eva Kriegova?, Jiri Gallo®

Dept. of Immunology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech
Republic

’Dept. of Computer Science, Faculty of Electrical Engineering and Computer Science, Vsb-Technical
University of Ostrava, Ostrava, Czech Republic

*Dept. of Orthopaedics, Faculty of Medicine and Dentistry, Palacky University & University Hospital,
Olomouc, Czech Republic

Aim: The diagnosis of periprosthetic joint infection (PJI) in total joint arthroplasty (TJA) remains
a serious clinical challenge. Nowadays, limited biomarkers associated with PJI are available. We
investigated therefore the utility of gene expression pattern of Toll-like receptors (TLR) and members
of interleukin (IL)1/IL1R family, molecules critically involved in the innate immune response to
invading pathogens, for detecting PJI in periprosthetic tissues around TJA.

Method: Periprosthetic tissues were collected from 37 patients presenting with PJI and 39 patients
having an aseptic failure of TJA. mRNA expression of known TLR receptors (TLR1-10) and 21 members
of IL-1/IL-1R family was investigated using an innovative Smartchip Real-Time RT-PCR System*; the
data were normalized relative to the housekeeping gene GAPDH. Statistical tests were performed
using GraphPad Prism* and bio-data mining methods.

Results: In PJI, elevated mRNA expression levels of TLR1 (P=0.03), TLR4 (P=0.01) and TLR6 (P=0.01)
were detected when compared to tissues from aseptic cases. On the contrary, lower mRNA
expression of TLR3 (P=0.04) and TLR7 (P=0.047) were detected in PJI than in aseptic loosening. From
IL1/IL-1R family, PJI was associated with elevated levels of IL18 (P=0.0004), ILIRN (P=0.05), IL1R1
(P=0.04), IL1R2 (P=0.01), and IL18RAP (P=0.02) comparing to aseptic failure. Multivariate analysis
and sophisticated bio-data mining analysis are ongoing to determine the potential of TLRs and IL1/
IL1R family as biomarkers of PJI in TJA.

Conclusions: Tissue expression of TLRs and IL1/IL-1R family differ in terms of pattern and expression
level between septic and aseptic failure of TJA. Our data support the potential of “innate gene”
expression panel as candidate biomarker for assessment of PJI. Further studies are required to
replicate our data and also to enable valid interpretation of our findings.

Grant support: AZV MZ CR VES15-27726A, VES16-131852A, IGA LF UP_2016_011

*WaferGen Bio-Systems, CA, USA, **GraphPad Prism 5.01, GraphPad Software, CA, USA
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[0110] POST TRAUMATIC OSTEOMYELITIS, PITFALLS AND BEST PRACTICES IN
NUCLEAR MEDICAL IMAGING
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tUniversity Medical Center, UMCG, Groningen, Netherlands
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James Teh!
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[0112] ORTHOPAEDIC DEVICE RELATED INFECTION:
TIME FOR A CULTURE CHANGE?

Andrew J. Brent!

*Oxford University Hospitals NHS Foundation Trust, Oxford, United Kingdom

Microbiology plays a pivotal role in the diagnosis of prosthetic joint infections (PJI), and in determining
the infectious aetiology of PJI to guide individualized antimicrobial therapy. However bacterial
culture is imperfectly sensitive in clinical practice, sample contamination limits culture specificity,
and rigorous evaluation of both sensitivity and specificity is made challenging by the lack of a robust
reference standard for PJI diagnosis.

Underpinned by a better understanding of the pathobiology, progress has nevertheless been made

in improving microbiological diagnosis of PJI. We review the effects of optimized tissue sampling,
sonication of explanted prostheses, and culture methodology on PJI diagnosis.

154



Key Session 9
[0113] THE MOST RELIABLE LABORATORY TESTS FOR PJIS: HAVE WE
ACHIEVED A GOLDEN STANDARD?

Lorenzo Drago*

1IRCCS Galeazzi Institute — University of Milan

In the last two decades, significant improvements in laboratory diagnosis of PJI have been reported.
As far as microbiological analysis, although debate exists on the minimum number of samples
required to diagnose PJI with an acceptable sensitivity and on how to process these samples,
development of methods to dislodge biofilm-embedded bacteria from infected prostheses have led
to a significant increase in sensitivity of cultures. Particularly, our group has shown that treatment of
prosthetic components and periprosthetic tissues with dithiothreitol (DTT), a sulphydryl compound
able to chemically detach microbes from biofilm adhered to prosthesis, has a sensitivity and a
specificity similar or even higher than traditional methods, such as sonication. More recently,
we have contributed to development of a novel device for collection, transport and treatment
of prosthetic samples (implants and tissues). The main novelties of the new system reside in the
possibility to collect in the same container both prosthetic components and periprosthetic tissues,
thus reducing sample processing and the use of a completely closed system which may contribute to
limit risks for contamination and, consequently isolation of contaminants. As far as pre-operative PJI
diagnosis, analysis of synovial fluid represents a critical issue. Traditionally leukocyte and differential
counts and culture are performed on synovial fluid. However, sensitivity of synovial fluid culture does
not permit to exclude with sufficient certainty the preserapidnce of infection. On the other hand,
preoperative determination of traditional blood markers of infection, such as C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR) are not sufficiently specific for PJI, since concomitant
conditions, such as inflammatory diseases, may alter ESR or CRP levels and in some cases, particularly
when low-virulent bacteria, such as coagulase negative staphylococci and propionibacteria, are
involved no or smooth changes in ESR and CRP may be observed.
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[O114] INFECTED BONE TISSUE DECREASES THE PENETRATION OF CE-
FUROXIME

Mikkel Tgttrup?, Mats Bue!, Janne Koch ?, Louise Kruse Jensen? Pelle Hanberg!, Bent Aalbaek?,

Kurt Fuursted®, Henrik Elvang Jensen?®, Kjeld Sgballe!

*Aarhus University Hospital, Department of Orthopaedic Surgery, Aarhus, Denmark

’Leo Pharma, Ballerup, Denmark

3University of Copenhagen, Department of Veterinary Disease Biology, Frederiksberg C, Denmark
“Statens Serum Institut, Kebenhavn S, Denmark

Aim: A reason for treatment failure, in cases of periprosthetic bone infections and osteomyelitis,
may be incomplete or heterogeneous tissue distribution of antimicrobials to the affected bone.
Decreased bioavailability has been demonstrated in healthy bones but never in pathological bone
tissue. Therefore, the aim was to obtain pharmacokinetic parameters of cefuroxime in infected bone
tissue by means of microdialysis in a porcine model of implant associated osteomyelitis

Method: An implant cavity of 4 mm in diameter was drilled 25 mm into the right tibial bone of
ten pigs (30 kg/BW). Subsequently, a small steel implant (K-wire 2 x 2 mm) and 10* CFU of
Staphylococcus aureus was inserted and injected into the implant cavity. Five days after inoculation,
two additional drill holes of 2 x 25 mm were drilled into the trabecular bone tissue adjacent to the
implant cavity and into the left uninfected tibia. After intravenous administration of 1500 mg of
cefuroxime, the concentration was measured in plasma and in the three tibial drill holes for 8 hours.
All measurements were performed with microdialysis. Post mortem, the presence of bone infection
was assessed by computed tomography (CT) scans and cultures of swabs.

Results: Destruction of bone tissue was seen on CT scans around all implant cavities but not in
the adjacent trabecular bone tissue of the right leg or in the left leg. All swabs from the implant
cavity and 8/10 swabs from the adjacent trabecular tissue were positive for S. aureus. Conversely,
all swabs from the left tibia were negative. The area under the concentration-time curves differed
significantly, with the lowest found in the implant cavity (P<0.001). Although not significant,
cefuroxime penetration into the adjacent bone tissue was incomplete.

Conclusions: This is the first study to show, by microdialysis, that the destructive bone processes
associated with implant associated osteomyelitis significantly impair cefuroxime penetration. Our
results support the clinical conception of fast diagnosis and initiation of antibiotic treatment if
surgery is to be avoided. It is of crucial importance to know the exact level of antibiotics, which
actually reaches a pathological bone focus in order to obtain more targeted and effective antibiotic
treatments of bone infections.

References: Effects of implant associated osteomyelitis on cefuroxime bone pharmacokinetics —
assessment in a porcine model. JBJS 2016; 98: 63-69.
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[O115] INFECTION AFTER FRACTURE FIXATION OF THE
TIBIA: ANALYSIS OF HEALTHCARE UTILIZATION AND RELATED COSTS

Willem-Jan Metsemakers?, Bart Smeets?, Stefaan Nijs!, Harm Hoekstra*

tUniversity Hospitals Leuven, Leuven, Belgium

Aim: The objective of this study was to define hospital-related healthcare costs associated with
infection after fracture fixation (IFF) of the tibia and identify the subset of clinical variables relevant
in driving these costs within the Belgium’s healthcare system.

Method: Between January 1* 2009 and January 1% 2014, a total of 358 patients treated operatively
for AO type 41, 42 and 43 tibial fractures, were included in this study. The calculated costs were
related to the Belgium’s healthcare financing context and limited to costs induced by hospital related
care. Five main hospital-related cost categories were studied: honoraria, materials, hospitalization,
day care admission, and pharmaceuticals. In addition, a total of 19 clinical and process variables
were defined.

Results: The median total treatment cost for all tibial fractures was €6.962 euro (IQR €4932 —
€10.972), with AO type 42 being the most expensive fracture type. In 12 (3.4%) patients the
treatment was complicated by deep (implant-related) infection. Subsequently, the treatment costs
for deep (implant-related) infection were almost 7-times higher compared to non-infected patients
(€44.680 vs. €6.855 p<0.001) with hospitalization, length of stay (LOS), accounting for 50% of the
total amount of the cost. The bivariate correlation between total treatment costs and LOS was close
to 1. Multivariate analyses showed deep (implant-related) infection, non-union, age and ASA-3 as
most important drivers (p<0.001) for both the total treatment costs and LOS. Moreover, the LOS was
also driven by a delayed staged surgery protocol.

Conclusions: One of the most challenging complications in trauma surgery is the development of
IFF. Infections associated with fracture fixation devices result in significant patient morbidity and a
prolonged treatment period. Currently, there is a lack of data regarding the definition, functional
outcome and health care burden of this musculoskeletal complication. This study shows that
treatment costs for deep (implant-related) infection were almost 7-times higher compared to non-
infected patients. Furthermore, LOS accounted for 50% of the total amount of the cost.

This study shows that future research needs to focus more on prevention rather than treatment
strategies, not only to reduce patient morbidity but also to reduce the socio-economic impact.
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[0116] POST-OPERATIVE BLOOD GLUCOSE LEVELS PREDICTS PJI AFTER
PRIMARY TOTAL JOINT ARTHROPLASTY

Antonia Chen?, Michael Kheir?, Timothy Tan?, Matthew Kheir!, Mitchell Maltenfort?

'Rothman Institute, Philadelphia, United States

Aim: Perioperative hyperglycemia has many etiologies including medication, impaired glucose
tolerance, uncontrolled diabetes mellitus (DM), or stress, the latter of which is common to post-
surgical patients. This acute hyperglycemia may impair the ability of the host to combat infection.?
Our study aims to investigate if post-operative day 1 (POD1) blood glucose level is associated with
complications, including periprosthetic joint infection (PJI), after total joint arthroplasty (TJA) and to
determine a threshold for glycemic control that surgeons should strive for during a patient’s hospital
stay.

Method: A single-institution retrospective review was conducted on 24,857 primary TJAs performed
from 2001-2015. Demographics, Elixhauser comorbidities, laboratory values, complications and
readmissions were collected. POD1 morning blood glucose levels were utilized and correlated with
PJI, as defined by the Musculoskeletal Infection Society criteria. The Wald test was used to determine
the influence of covariates on complication rate. An alpha level of 0.05 was used to determine
statistical significance.

Results: The rate of PJI significantly increased linearly from blood glucose levels of 115 mg/
dL onwards. We determined that blood glucose (OR 1.004, 95% CI: 1.001-1.006, p=0.001), male
gender (OR 1.480, 95% Cl: 1.185-1.848, p=0.001), body mass index (OR 1.049, 95% Cl: 1.033-1.065,
p<0.001), operative time (OR 1.004, 95% Cl: 1.001-1.007, p=0.006), length of stay (OR 1.059, 95%
Cl: 1.038-1.080, p<0.001), post-operative hematocrit (OR 0.751, 95% ci: 0.621-0.909, p=0.003),
peripheral vascular disease (OR 1.942, 95% Cl: 1.042-3.617, p=0.037), liver disease (OR 2.576, 95%
Cl: 1.344-4.935, p=0.004), rheumatic disease (OR 1.991, 95% Cl: 1.266-3.132, p=0.003), and alcohol
abuse (OR 2.588, 95% Cl: 1.096-6.110, p=0.030) were associated with PJI. The Youden index was
used to determine an optimal blood glucose threshold of 132 mg/dL to reduce the likelihood of PJI.

The PJI rate in the entire cohort was 1.59% (1.46% in non-diabetics compared to 2.39% in diabetics,
p=0.001). Diabetics did not have an association between blood glucose level and PJI (OR 1.002, 95%
Cl: 0.998-1.006, p=0.331), although there was a linear trend for postoperative glucose predicting PJI.

Conclusions: The relationship between POD1 blood glucose levels and PJI increased linearly, with
an optimal cut off of 132 mg/dL. Immediate and strict post-operative glycemic control is critical

in reducing post-operative complications, and we demonstrate that even mild hyperglycemia is
significantly associated with PJI.

Turina M. Crit Care Med. 2005 Jul; 33(7):1624-33.
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[0117] ANTIBIOTIC-LOADED HYDROGEL COATING TO PREVENT EAR-
LY POST-SURGICAL INFECTION AFTER JOINT ARTHROPLASTY. RESULTS
FROM A MULTI-CENTER EUROPEAN TRIAL

Konstantinos Malizos®, Nicola Capuano?, Riccardo Mezzoprete®, Michele D’Arienzo*, Catherine Van

Der Straeten®, Lorenzo Drago®, Carlo Romano’

'Orthopaedic Surgery & Trauma, Medical School, University of Thessaly, Larissa, Greece
’Department for Orthopaedics, San Luca Hospital, Vallo Della Lucania, Italy

3Department for Orthopaedics, San Camillo de Lellis Hospital, Rieti, Italy

“Orthopaedic Surgery & Trauma, University Clinic, Palermo, Italy

*Department for Orthopaedics, Medical University Ghent, 2. Msk Lab, Department Surgery and
Cancer, Imperial College London, Ghent, Belgium

®Laboratory of Clinical-Chemistry and Microbiology, Irccs Galeazzi Institute, Milano, Italy

’Centre for Reconstructive Surgery and Osteoarticular Infections, Orthopaedic Research Institute
Galeazzi, Milano, Italy

Aim: Infection remains among the first reasons of failure of joint prosthesis. According to various
preclinical reports, antibacterial coatings of implants may prevent bacterial adhesion and biofilm
formation. Aim of this study is to present the first clinical trial on an antibiotic-loaded fast-resorbable
hydrogel coating®, in patients undergoing hip or knee prosthesis.

Method: In this multi-center, randomized, prospective, study, a total of 380 patients, scheduled
to undergo primary or revision total hip or knee joint replacement, using a cementless or a hybrid
implant, were randomly assigned, in six European orthopedic centers, to receive the antibiotic-
loaded DAC coating or to a control group, without coating. Pre- and post-operative assessment of
clinical scores, wound healing, laboratory tests and x-ray were performed at fixed time intervals.

Results: Overall 373 patients were available at a minimum follow-up of 6 months (maximum 24
months). On average, wound healing, laboratory tests and radiographic findings did not show
any significant difference between the two-groups. Eleven early surgical site infections (6%) were
observed in the control group, compared to one (0.6%) in the treated group (p=0.003). No local or
systemic side effects related to DAC hydrogel coating were observed and no detectable interference
with implant osteointegration was noted.

Conclusions: The use of a fast-resorbable, antibiotic-loaded hydrogel implant coating provides a
reduced rate of early surgical site infections after hip or knee joint replacement using cementless or
hybrid implants, without any detectable adverse event or side effects.

*Defensive Antibacterial Coating, DAC®
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[0118] PATIENT-REPORTED QUALITY OF LIFE AND HIP FUNCTION AFTER
REVISION OF TOTAL HIP ARTHROPLASTY DUE TO CHRONIC PERIPROS-
THETIC JOINT INFECTION - AN ANALYSIS OF ONE-STAGE AND TWO-
STAGE REVISION

Ninna Rysholt Poulsen?, Jeppe Lange*

'Orthopeadic Research - Department of Orthopaedic Surgery, Aarhus University Hospital, Denmark,
Aarhus C, Denmark

Aim: Very limited information is available regarding health-related quality of life (HRQOL) and
patient reported hip function following treatment for chronic periprosthetic hip joint infection (PJI).
Several reviews have not found any clear differences in clinical outcome parameters comparing
the most commonly applied treatment strategies for chronic hip PJI. Studies describing patients
HRQOL of one-stage and two-stage revision could provide important information regarding patient
counselling. The purpose of this study was to investigate HRQOL and patient reported hip function
after one-stage revision and two-stage revision in chronic hip PJI.

Method: The one-stage group was identified in a prospective clinical study on one-stage revision in
chronic hip PJI. Fifty-one patients were followed for two years on an outpatient basis and completed
three questionnaires; EuroQol-5D (EQ-5D), Short Form Health Survey 36 (SF-36) and Oxford Hip
Score (OHS) at 3, 6, 12 and 24 months follow-up. The two-stage group was identified retrospectively
in the National Patient Register and 45 patients completed EQ-5D and OHS. The observed results
were compared to normative population data for SF-36 and EQ-5D.

Results: In the one-stage group the improvement in HRQOL appeared in the first 6 months after
surgery, reached a plateau, and decreased slightly again. The largest improvements at 2 years were
OHS with an effect size (ES): 1.3 and SF-36s physical role limitation and bodily pain with ES: 1.1. The
one-stage group reached the matched population norm on all parameters at 12 months, but two
scores declined from 12 to 24 months: physical functioning (66 to 50 (out of 100, population norm
71) and physical role limitation (58 to 40, population norm 63).

Neither the one-stage nor the two-stage group reached the EQ-5D population norm.
When comparing the two groups, the mean scores (Cl 95%) for one-stage revision were significantly
higher compared to the two-stage revision group on EQ-5D, . 12.9 (2.4;23.3 p=0.02) and OHS 5.9
(0.5;11.2 p=0.03), but not on EQ-5D, ,_ 0.065 (-0.04;0.17 p= 0.22).

Conclusions: Two years after receiving one-stage revision the patients experienced a significant
increasein HRQOL and reported hip function, and matched the population norm on most parameters.
The decrease in physical scores at 24 months could be attributed to co-morbidities. Neither group
reached the EQ-5D population norm. Patients receiving one-stage revision obtained higher HRQOL
and hip function compared to two-stage revision. However, a direct comparison of the two groups
cannot be performed due to difference in study design.
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[0119] LOW INCIDENCE OF P ACNES ON THE SKIN OF PATIENTS UNDERGO-
ING PRIMARY SHOULDER ARTHROPLASTY

Raquel Mari Molina?, Anna Fraile Suari*, Pau Guirro Castellnou?, Lluis Puig?, Carles Torrens*

*Parc de Salut Mar, Barcelona, Spain

Aim: Recent studies have indicated that the presence of P. acnes in the skin of the shoulder and
around the acromion is higher than other body regions like the knee or the hip. The aim of this study
was to estimate the presence of P. acnes in a real set of primary shoulder arthroplasty, after skin
preparation with chlorhexidine and administration of empirical antibiotic therapy.

Method: A prospective observational study involving 63 patients undergoing primary shoulder
arthroplasty was designed. In all patients two skin biopsies with a 3 mm dermal punch and one
subcutaneous tissue sample after surgical incision were obtained. Skin biopsies were obtained at the
most anterior part of the surgical wound in case of superior approach and at the upper part in the
deltopectoral approach. All patients underwent preoperative antibiotic prophylaxis with cefazolin
2g ev and skin preparation with 2% chlorhexidine alcoholic tinted before the start of surgery twice.
The aerobic cultures were incubated at 372C for 7 days whereas the anaerobic ones incubated for
14 days.

Results: A total of 63 consecutive patients who underwent shoulder arthroplasty (58 reverse
shoulder arthroplasty and 5 anatomical) were analysed. 54 women and 9 men, mean age of 73.94
(SD 6.19). The indication for arthroplasty was a secondary arthropathy cuff injury in 42 cases,
primary osteoarthritis in 3, acute fracture in 9 and fracture sequelae in 9. We obtained 189 tissue
cultures (126 skin cultures and 63 subcutaneous) and 4 cultures were positive (2.02%) for P. acnes
in 3 different patients. A first patient (female) had both positive skin cultures, the second patient
(male) only had positive the subcutaneous tissue cultures and the third patient had positive also the
subcutaneous tissue culture. The first patient underwent anatomical shoulder arthroplasty whereas
the second and third patients underwent reverse shoulder arthroplasty. The time to grow was 15
days in first patient and 14 days in the second and third patient (mean 14.5 days).

Conclusions: In a real setting of patients undergoing shoulder arthroplasty using antibiotic
prophylaxis and standard preoperative skin preparation with chlorhexidine we found a low rate of
positive cultures for P. acnes (2.02 %). The higher rate of P. acnes positive cultures in skin reported
in previous studies may be caused by a different population study group (healthy and younger
volunteers without antibiotic prophylaxis) or suboptimal culture technique (use of swaps).
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[0120] SINGLE-STAGE TREATMENT OF CHRONIC OSTEOMYELITIS WITH
A GENTAMICIN-LOADED, CALCIUM SULPHATE / HYDROXYAPATITE
BIOCOMPOSITE: A PROSPECTIVE SERIES OF 100 CASES

Martin McNally!, Jamie Ferguson?, Michael Diefenbeck?, Adrian Lau?, David Stubbs!, Matthew
Scarborough?, Alex Ramsden?, Bridget Atkins!

*Nuffield Orthopaedic Centre, Oxford University Hospitals, Oxford, United Kingdom
?Scientific Consulting in Orthopaedic Surgery, Hamburg, Germany

Aim: Eradication of infection in chronic osteomyelitis requires effective dead space management
after debridement. Residual bacteria in biofilm may be resistant to normal levels of systemic
antibiotic penetrating bone and will contribute to recurrence of osteomyelitis. This study evaluated
a new antibiotic-loaded biocomposite in the eradication of chronic infection from bone defects.

Patients and Method: We report a prospective study of 100 patients with Cierny and Mader types
[l and IV chronic osteomyelitis, in 105 bones. Osteomyelitis followed open fracture or ORIF of closed
fractures in 71%. Nine had concomitant septic arthritis. 80% had co-morbidities (Cierny-Mader Class
B hosts). Ten had infected non-unions.

All patients were treated by a multidisciplinary team with a single-stage protocol including;
debridement, multiple sampling, culture-specific systemic antibiotics, stabilisation, dead space
filling with Cerament G™ and immediate primary skin closure.

Stabilisation was required in 21 cases and 5 required joint fusion as part of the initial surgery. Plastic
surgical skin closure was needed in 23 cases (18 free flaps).

Patients were followed up for a minimum of one year (mean 19.5 months; 12-34).

Results: Staphylococci were the commonest organism (41.8%), with MRSA in six patients. Proteus
mirabilis and Pseudomonas spp were more common in polymicrobial infection, often with a gram-
positive organism (usually Staphylococcus aureus). Sixteen patients cultured organisms which
were shown to be gentamicin resistant using EUCAST breakpoints. Gentamicin resistance was just
as likely to be present in patients with haematogenous infections (3/19; 15.8%) as in post-trauma
(13/81; 16%) (Chi-square: p=0.978) Gentamicin resistant organisms were more likely to be found
in polymicrobial infections (9/21; 42.8%) than in single isolates (7/79; 8.9%) (Chi-square: p<0.001).
Infection was eradicated in 96% with a single procedure and all four recurrences were successfully
managed with repeat surgery. All 5 fusions healed and 8/10 non-unions healed with the primary
surgery alone. Adverse events were uncommon, with 3 fractures, 6 wound leaks and 3 deaths,
unrelated to the infection or surgery. Outcome was not dependant on C-M host class, aetiology of
infection, microbial culture, wound leakage or presence of non-union.

Conclusions: This protocol, facilitated by the absorbable local antibiotic, was effective in the
treatment of C-M types Il and IV chronic osteomyelitis. The single-stage approach with high
bioavailability local antibiotics is a robust management strategy, applicable across a wide range of
patients, including those with significant co-morbidities. It offers a more patient-friendly treatment
compared to other published treatment options.
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[0121] VANCOMYCIN DISPLAYS TIME DEPENDENT ERADICATION OF MA-
TURE STAPHYLOCOCCUS AUREUS BIOFILMS

Peter Wahl?, Virginia Post?, Geoff Richards?, Fintan Moriarty?

*Cantonal Hospital Winterthur, Winterthur, Switzerland
2Ao Research Institute Davos, Davos, Switzerland

Aim: Determine the time concentration profile required to achieve vancomycin-mediated eradication
of Staphylococcus aureus biofilm. This is critical for the identification of performance targets for local
antibiotic delivery, yet has not been described.

Method: Mature S. aureus UAMS-1 biofilms were grown on titanium-aluminum-niobium discs in
Mueller Hinton broth (MHB). After 7 days, the discs were incubated in MHB containing vancomycin
at 100, 200, 500, 1’000 and 2’000 mg/L. Both static and shaking conditions were tested. Samples
were retrieved at intervals for up to 28 days for quantification of residual biofilm by sonication
and serial dilution plating. One additional disc was processed per time point for scanning electron
microscopy.

Results: Progressive and significant reduction of viable bacteria was observed over time at all
vancomycin concentrations in both static and shaking conditions. After 28 days under static
conditions, the S. aureus biofilm was completely eradicated at 200 mg/L vancomycin and higher
concentrations. Biofilm could could however not be eradicated under shaking conditions at any
concentration. Logistic regression documents time of exposure at 2200 mg/L as being the essential
determinant of eradication.

Conclusions: The clinical relevance of the present study is that it is not impossible to eradicate
mature S. aureus biofilm from metal implants by vancomycin alone, fostering efforts to optimize local
delivery. The required time concentration profile cannot be achieved yet by systemic administration
or any of the local delivery vehicles available. Even longer exposure as 28 days might be required as
wound fluid flow might influence unfavourably biofilm resistance to vancomycin
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[0122] ADAPTATION OF VANCOMYCIN-INTERMEDIATE STAPHYLOCOCCUS
AUREUS TO INTRACELLULAR COMPARTMENT LEADING TO BACTERIAL
RESERVOIR RESPONSIBLE FOR CHRONIC INFECTION

Trouillet-Assant Sophie?, Virginie Tafani!, David Cameron?, Anton Peleg?, Frédéric Laurent®

Service de Microbiologie, Groupement Hospitalier Nord, Hospices Civils de Lyon, Lyon, France;
Inserm U1111, Université de Lyon 1, Lyon, France

’Dept of Microbiology, and Dept of Infectious Diseases, Monash University, Vic Australia, Clayton,
Australia

3Centre International de Recherche En Infectiologie - Hospices Civils de Lyon, Inserm U1111, Lyon,
France

Aim: Vancomycin-intermediate Staphylococcus aureus (VISA) was associated with persistent
infection and treatment failure. To date, two staphylococcal virulence mechanisms have been
associated with persistence secondary to host immune evasion and vancomycin therapeutic failure:
i) bacterial internalization in non-phagocytic cells and ii) biofilm formation. The present study aimed
to compare clinical pairs of isolates composed by VISA and their Vancomycin-Susceptible (VSSA)
progenitors toward these bacterial adaptive mechanisms.

Method: Methods: Three pairs of VSSA/VISA clinical isolates have been isolated from persistent
bloodstream infections during prolonged antibiotic therapy. Clinical pairs were compared for different
features: i) biofilm formation ability using the crystal violet staining method (mature biofilm) and the
Biofilm test based on measurement of superparamagnetic microbeads mobility trapped by biofilm
(early biofilm), ii) cytotoxicity and immune response by quantifying lactate dehydrogenase (LDH)
and Interleukin(IL)-6 release and iii) intracellular bacterial persistence using in vitro “lysostaphin
protection” infection model of human osteoblasts.

Results: Comparing between individual pairs, the crystal violet staining method after 24h or 48h of
incubation revealed that VISA isolates formed significantly less mature biofilms than VSSA (p<0.001
for all pairs). In addition, using the Biofilm test*, VISA isolates required more time to immobilize
magnetic beads than VSSA, reflecting delayed early biofilm-forming ability. For instance, the number
of beads immobilized by VISA isolates composing pair 1, 2 and 3 was 8.29-, 1.23- and 1.91-fold lower
than VSSA parental isolates respectively (p<0.05 for all).

The two lysostaphin-susceptible pairs tested in the in vitro infection model revealed that VISA strains
harbored a lower capacity to adhere to and invade osteoblasts, compared to VSSA. Regardless of the
time post-infection (up to 14 days post-infection), the percentage of intracellular bacteria recovered
after host cells lysis was always significantly greater in VISA- than VSSA-infected wells (p<0.01 for all)
reflecting a higher intracellular persistence ability. The IL-6 and LDH released from the osteoblasts
infected with VISA strains were significantly lower than those from the cells infected with VSSA
strains within each pair (p<0.01 for all). These results were consistent even after adjusting for the
number of intracellular bacteria between the VSSA and VISA pairs.

Conclusions: Our results suggest that once internalized, VISA were well-adapted to the intracellular
compartment, which led to the formation of an intracytoplasmic bacterial reservoir that could
explain the chronicity and the persistence observed during infection caused by VISA.

*RingTest™
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[0123] SYNOVIAL FLUID TESTING FOR THE DIAGNOSIS OF PROSTHETIC
JOINT INFECTION - IMPROVING ITS DIAGNOSTIC ACCURACY WITH SIM-
PLE AND INEXPENSIVE BIOMARKERS

Pedro Serrano', Marta Santos Silva', Joana Dias?, José Carlos Oliveira®, Antonio Oliveira!, Ricardo

Sousa*

'Department of Orthopaedics, Centro Hospitalar Do Porto — Hospital de Santo Antdnio, Porto,
Portugal

’Department of Biostatistics, Administracdo Regional de Satde Do Norte, Porto, Portugal
*Department of Laboratory Pathology, Centro Hospitalar Do Porto — Hospital de Santo Antdnio,
Porto, Portugal

“Department of Orthopaedics, Centro Hospitalar Do Porto — Hospital de Santo Anténio, Hospital
Privado de Alfena, Porto, Portugal

Aim: Our goal is to increase diagnostic accuracy of synovial fluid testing in differentiating prosthetic
jointinfection(PJI) by more exhaustively studying simple andinexpensive biomarkers. For that purpose,
we sought to determine: 1)if synovial fluid C-reactive protein(CRP), alpha-2-macrogloblulin(A2M),
procalcitonin and adenosine deaminase(ADA) concentrations are different between infected and
aseptic cases; 2)performance and optimal cutoff values of each marker; 3)whether any such test
may help improve diagnostic performance of traditional leukocyte count.

Method: Between January/2013 and December/2015 total hip or knee arthroplasty revision cases
(regardless of preoperative diagnosis) were prospectively included provided enough synovial fluid
for biomarker analysis was collected and at least four tissue samples as well as the implant for
sonication were gathered for microbiological study. Definitive diagnosis was classified as infection or
aseptic on the basis of the recent International Consensus Meeting definition of PJI. Using receiver
operating characteristic curves, we determined cutoff values as well as sensitivity and specificity for
each marker.

Results: Fifty-five out of 143 revision arthroplasties fully respected the inclusion criteria. Two
supposedly aseptic cases were ultimately classified as infected resulting in 32 aseptic and 23 infected
cases available for analysis. Total leukocyte count, proportion of PMN, C-reactive protein, ADA and
alpha-2-macroglobulin but not procalcitonin were significantly different between both groups.
Cutoff values for optimal performance in the diagnosis of infection were: total leukocyte count
>1,463 cells/uL; proportion of PMIN >81%; CRP >6.7mg/L and ADA >61U/L. Table 1 shows diagnostic
accuracy parameters for each such marker as well as several different possible combinations of
results.
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Conclusions: Synovial fluid leukocyte count offers great negative predictive value and interpreting it
together with other more specific markers such as C-reactive protein and ADA is helpful in improving
its positive predictive value. These simple and inexpensive markers may reduce the number of
equivocal synovial fluid results requiring more expensive investigation.

Table 1. Proposed ROC cutoff values for different synovial fluid parameters and diagnostic accuracy of each test and respective combinations

Proposed Sensitivity Specificity Positive P Negative Predicti
cutoff (95% CI) (95% CI) Value Value

Total leukocyte count [celis/ul) 1,463 100.0% {100.9 to 100.0) 71.9% (60.0 to 83.8) 71.9% (0.0 t0 83.5) 100% {100.0 t0 100.0)
Proportion of PMN (%) 81% 78.3% (67.4 10 89.2) 75.0% (63.6 to 86.4) 69.2%(57.0 to 81.4) B2.8%(72.81092.7)
C-reactive protein (mg/L) 6.7 78.3% (67.4 t0 89.2) 93.8% (87.4 to 100.0) 90.0% (82.1 to 57.5) B5.7%{76.5 to 95.0)
ADA [U/L) 61 78.3% (67.4 to 89.2) 96.9% (2.3 to 100.0} 94.7% (88.8 to 100.0) B6.1%(77.0t0 95.2)
Leukocyte count > 1,463 OR PMN> B1% 100.0% {100.0 to 100.0) 71.9% (50.0 to 83.8) 71.9% (50.0 to 83.5) 100% (100.0 to 100.0)
Leukocyte count > 1,463 AND PMN> 81% 78.3% (57.4 to 89.2) 75.0% (52.6 to 85.4) 69.2% (50.0 to 83.5) 82.8% (72.8t052.7)
Leukocyte count > 1,463 ﬂ CRP >6.7 100.0% {1000 ro 100.0) 65.6% (53.1t078.2) 67.6% (55.3 1o B0.0) 100.0% (100.0 ro 100.0)
Leukocyte count > 1,463 AND CRF > 6.7 78.3% (67.4 10 89.2) 100.0% (100.0t0 100.0)  100.0% {100.0 to 100.0) 86.5% (77.4 10 95.5)
Leukocyte count > 1,463 OR ADA > 61 100.0% {100.0 to 100.0/ 71.9% (50.0 to 83.8) 71.9% (60.0 to 81.5) 100.0% (100.0 to 100.0)
Leukocyte count > 1,463 AND ADA > 61 78.3% (57.4 10 89.2) 96.9% (92.3 to 100.0) 84.7% (88,8 to 100.0) B6.1% (77.01085.2)
PMN=81% OR CRP > 6.7 95.6% (90.3 ro 100.0) 68.8% (56.5 to 81.0) 95.6% (90.3 to 100.0) 68.8% (56.5 to 81.0)
PMN= 81% AND CRP > 6.7 60.9% (48.0 to 73.8) 75.0% (63.6 to 85.4) 74.4% (60.6 to B4.2) 78.0% (67.1to 89.0)
PMN> 81% OR ADA > 61 51.3% (83.9t0 58.7) 68.8% (56.5 to 81.0) 95.6% (90.3 to 100.0) 92.3% (85.3 t0 99.3)
PMN> 81% AND ADA > 61 65.2% (52.6 to 77.5) 96.9% (92.3 to 100.0) 93.8% (87.3 to 100.0) 79.5% (68.8 t0 90.2)
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12 Best Papers
[0126] OPERATING ROOM VENTILATION AND RISK OF REVISION DUE TO
INFECTION AFTER PRIMARY TOTAL HIP ARTHROPLASTY

Hakon Langvatn?, Johannes Cornelis Schrama?, Lars Birger Engesaeter?, Egil Lingaas?, Havard Dale!

*Haukeland University Hospital, Orthopedic Department, Bergen, Norway
’Oslo University Hospital, Department of Infection Prevention, Oslo, Norway

Aim: The aim of this study was to validate the information on operating room ventilation reported
to the Norwegian Arthroplasty Register (NAR) and to assess the influence of this ventilation on the
risk of revision due to infection after primary total hip arthroplasty (THA).

Method: Current and previous ventilation systems were evaluated together with the hospitals head
engineer in 40 orthopaedic hospitals. The ventilation system of each operating room was assessed
and confirmed as either conventional ventilation, vertical laminar airflow (LAF) or horizontal LAF.
We then identified cases of first revision due to deep infection after primary THA and the type
of ventilation system reported to the NAR in the period 1987-2014. The association between
revision due to infection and operating room ventilation was estimated by relative risks (RR) in a Cox
regression model.

Results: 103370 primary THAs and 971 (0.9%) first revisions due to deep infection were reported.
51% of the primary THAs were performed in a room with vertical LAF, 44% in a room with
conventional ventilation and 5% in a room with horizontal LAF. There was a mean misreporting rate
of approximately 12%.

There was similar risk of revision due to infection after THA performed in operating rooms with
vertical laminar air flow compared to conventional ventilation (RR=0.95, 95 % ClI: 0.8-1.1) and an
increased risk of revision due to infection after THA performed in horizontal LAF conditions compared
to conventionally ventilated conditions (RR=1.3, 95 % Cl: 1.0-1.7).

Conclusions: Surgeons are not fully aware of what kind of ventilation there is in the operating room.
This study may indicate that vertical LAF is not superior to conventional ventilation concerning
reduction of THA infection, and therefore does not justify any increased installation costs. Also,
horizontal LAF systems appear to be inferior to other ventilation systems.
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12 Best Papers
[0127] TREATMENT CONCEPT AND COMPLICATION MANAGEMENT IN SPI-
NAL INFECTIONS WITH AND WITHOUT ACUTE SPINAL CORD INJURY (ASCI)

Martin Kreutztrager!, Marcel Kopp?, Spranger Nikolai®, Axel Ekkernkamp?, Andreas Niedeggen?,

Liebscher Thomas!

Treatment Centre of Spinal Cord Injuries, Trauma Hospital Berlin, Berlin, Germany

’Department of Neurology and Experimental Neurology, Charité-Universitatsmedizin Berlin,
Germany, Berlin, Germany

*Department of Orthopedic and Trauma Surgery Unfallkrankenhaus Berlin, Germany, Berlin, Germany
“Trauma Surgery and Orthopedics Clinic, Trauma Hospital Berlin, Germany, Unfallkrankenhaus Berlin,
Berlin, Germany

Aim: Spinal infections with and without aSCI represent a severe disease with a high lethality rate
of up to 17%. The current treatment recommendations include an antimicrobial therapy and if
necessary in combination with operative procedures. Aims of this study are the analysis of risk
factors and treatment concepts and to compare the outcome of patients suffering a spinal infection
with and without an aSCl.

Method: Monocentric prospective case study from 2013 — 2015. Patients were examined using
a diagnostic algorithm (CT-thorax/abdomen, MRI total-spine, blood cultures, dental chart,
echocardiogram). A calculated antimicrobial therapy was initially administered and later changed
according to the antibiotic resistance. Additional operative procedures were performed with respect
to the clinical and radiological findings.

Results: 68 patients (age 69.8 + 13.7 years) were included. A Charlson-Comorbidity-Index of
3.9 + 2.5 was calculated. An spinal infection with aSCI was associated with a significantly higher
number of infected spinal segments (p=0.013). The results of the blood cultures, dental charts and
echocardiograms are presented in figure 1.

A longer duration of antibiotic treatment (statistically non-significant) and a higher operation rate
was shown with aSCl. Also the inpatient and intensive-care unit treatment duration was significantly
longer with aSCl.

The number of treatment-associated complications and the lethality were equal in both groups.
The age (odds-ratio 1.1 per one year increase; p=0.02) and the appearance of an epidural empyema
(odds-ratio 7.9; p=0.04) have been identified as independent lethality factors.

Conclusions: Patients with spinal infections are multimorbid and have multiple infectious origins,
which warrant further diagnostic investigations. Treatment associated complications, lethality rates
and clinical outcome of spinal infection with and without aSCl are comparable in a specialized unit.
Lethality risk factors are age and presence of an epidural empyema. In subsequent studies the
antibiotic treatment duration and the long-term follow up will be evaluated.
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Figure 1|

Without aSCl With aSCl
(n=34) (n=34) AN
Age in years mean (1SD) 7078 1+ 12.62 68.81 £14.74 0.557
Gender female : male (%) 14 220 (41 :59) 17 A7 (50 - 50) 0.627
Charlson-Comorbidity-Index (+SD) 4211308 348214 0.269
Echocardigram performed in n (%) 18 (53) 21 (62) 0,619
- Proof of infection in n (%) 4 (22) 00y »
- Proof of other pathologies in n (%) 2(11) 0(0) HHE
Blood cultures performed in n (%) 21 (62) 20 (59) 1.000
-Proof of infection in n [%) 16 (76) 13 (65) 0,505
Dental chart peformed inn (%) 17 (50) 12 (35) 0,327
- Proof of infection in n (%) 4 (24) 2(17) 1.000
Number of infected segements 25:8(76:24) 15:19 (44 : 56) 0,013"
1-2: 22 (%)
ASIA impairment score at discharge 0:0:0:0:34 D3 2100
A:B:C:D:E(%) (0:0:0:0:100) (15:15:9:61:0)
Antibiotic treamentin n (%)
- <6 weeks 5 (15) 2 (6)
- & weeks - 3 months 26 (76) 18 (53)
- >3 months 3(9) 14 (41)
Operative : conservative treatment in 25:9(73:27) 28 :6(B2:18) 0,560
n (%)
Duration intensiv-care-unit treatment 7T20+871 13.23+ 16,25 0.008*
(£SD)
Duration inpatient treatment (£SD) 2938 £+ 17.63 7581 + 52.96 0.001*
Pulmonary infections inn (%) 10 (29) 9 (26) 1,000
Urinary-tract infections in n (%) 8 (24) 8(27) 0.573
Thromboembeolismin n (%) 4(12) 5(15) 0,495
Lethal outcome in n (%) 4(12) 5 (15) 1.000
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Poster Overview
The posters are listed by the first author’s last name

Poster Poster title Authors

P1 TREATMENT FOR CHRONIC OSTEOMYELITIS OF THE . AN ) ;
ANKLE JOINT Artiukh, Nazim Mirzoev, Dmitry Labutin
LONG-TERM CLINICAL OUTCOME AND SURVIVORSHIP  Abtin Alvand, Floris de Vos, George Grammatopoulos,
P9 FOLLOWING DEBRIDEMENT, ANTIBIOTICS AND IMPLANT  Jamie Ferguson, Matthew Scarborough, Ben Kend-
RETENTION (DAIR) IN PRIMARY KNEE PERI-PROSTHETIC rick, Nicholas Bottomley, Will Jackson, Roger Gundle,
JOINT INFECTION — A 15-YEAR EXPERIENCE Adrian Taylor, Andrew Price
Florian Amerstorfer, Marko Bergovec, Sandra
P3  CAT AT HOME? Sunitsch, Mathias Glehr, Daniela Hirzberger, Andreas
Leithner
RECONSTRUCTION OF THE PROXIMAL TIBIA USING A
BIORESORBABLE BONE CEMENT-SPONGIOSA LAYER . ) )
P4 TECHNIQUE IN CHRONIC OSTEOMYELITIS - A CASE  Hichard Antal, Sebastian Gefmert, Andreas Krieg
REPORT
CLINICAL EXPERIENCE OF USING HIGH DOSE DAPTO- . - ‘
P5  MYCIN (10MG/KG) IN 129 TREATMENT EPISODES FOR m* gmﬁ’r‘s‘é\ﬁr% Dérr?c'i” Mack,
BONE AND JOINT INFECTION ' - Katy
MICRO/NANO STRUCTURED COLLAGEN/HYDROXYAPA-  Rastislav Ballay, lvan Landor, Tomas Suchy, Monika
PG TITE/VANCOMYCIN LAYERS: THE EFFECT OF STRUC- Supova, Eva Klapkova, Vaclava Adamkova, Jan
TURE AND ELECTROSPINNING ON THE SUSTAINABLE Zavora, Margit Zaloudkova, Frantisek Denk, Marek
RELEASE OF ANTIBIOTICS Pokorny, David Jahoda
Thomas Bauer, Idir Ghout, Anne-Laure Roux,
USEFULNESS OF A MULTIPLEX SEROLOGICAL IMMU- Simon Marmor, Beate Heym, Olivier Sol, Julie Rogé,
P7  NOASSAY TO THE PREOPERATIVE DOCUMENTATION OF ! "
PROSTHETIC JOINT INFECTION Florence Mahe, Laurent Dgswe, .Ph|I|ppe Agger‘[er,
Jacques Ropers, Jean-Louis Gaillard, Martin Rottman
Mohamed Ben Jemaa, Jabeur Ahmad, Zribi

P8 TUBERCULOUS SACRO-ILIITIS, ABOUT 5 CASES AND Wassim, Elleuch Emma, Tarak Ben Jemaa, Naceur

LITERATURE REVIEW Abdesslem, Zribi Mohamed, Mounir Ben Jemaa,
Keskes Hassib
VANCOMYCIN ELUTING BONE GRAFT SUBSTITUTE IN A -

P9 TWO-STAGE INFECTED KNEE REVISION Christina Berger, Peter Bergh
ANTIBIOTIC ELUTING RESORBABLE BONE GRAFT Martin Berii, Andrea Rosskopf, Thomas Boen,

pio  SUBSTITUTE USED IN A SALVAGE PROCEDURE INA 2 iqiay Iica, Michéle Jundt-Ecker, Lukas Peter
PARTIALLY AMPUTATED DIABETIC FOOT PATIENT WITH Madlaina S chb eni ’ ’
ANEW OSTEOMYELITIS (A CASE REPORT)

TREATMENT OF INFECTED NON-UNION WITH ANTIBI- g ) )
P11 OTIC LOADED CALCIUM-SULPHATE — A CASE SERIES  Aurat Bilci, Mario Morgenstern, Henrik Eckardt,
Marcel Jakob
REPORT
ANTIBIOTIC AND CELL-BASED THERAPY TO PREVENT - A

P12 THE DEVELOPMENT OF S. EPIDERMIDIS-INDUCED o2 BO1adISio, Lorenzo Drago, Garlo Fomano,
NONUNIONS IN RATS '

P13 SEPTIC ARTHRITIS OF THE SHOULDER IN CHILDREN. Rim Boussetta, Wassim Naifer, Ahmed tounsi, Sami
ABOUT 23 CASES Bouchoucha, Walid Saied, Mohamed Nabil Nessib
IMPROVING DIAGNOSIS OF PROSTHETIC JOINT INFEC-

P14 TION USING STANDARDIZED PROTOCOLS AND BEADS*  David Bruce, Jon Mutimer, Phillipa Moore
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BONE DEFECT SIZE DEFINES THE CHOICE OF SURGICAL

FOR INTRAOPERATIVE SPECIMENS

Alexander Afanasyev, Svetlana Bozhkova, Vasilii



Poster Poster title Authors

EVALUATION OF ANTIBIOTIC ACTIVITY AGAINST

Maria Eugenia Butini, Mariagrazia Di Luca, Andrej

P15 PLANKTONIC AND BIOFILM STAPHYLOGOCCUS AUREUS J1or =4
BY MICROCALORIMETRY p

b1 CASE ORDER HAS AN EFFECT ON PERIPROSTHETIC  Antonia Chen, Michael Kheir, Joshua Greenbaur,
JOINT INFECTION RISK Camilo Restrepo, Mitchell Maltenfort, Javad Parvizi
BONE VOID FILLING IN TUMOR SURGERY: DOES ANTIBI- .

P17 OTIC IMPREGNATION REDUCE INFECTION RATE? Felix Cheung, Grant Buchanan

Vaclav Chmelik, Ales Chrdle, David Musil, Ondrej

P18 gg\.l{glé(ﬁnp\l('gﬁ.ﬁéRE BUNDLE FOR PYOGENIC VERTEBRAL Teply, Pavlina Filipova, Magdalena Hornikova, Jiri

Kubale, Ludek Sterba, Jiri Stehlik, Vladimir Chlouba
TOLERABILITY OF DAPTOMYCIN FOR THE TREATMENT , , .

P19 OF COMPLEX ORTHOPAEDIC INFECTIONS IN A SPECIAL- W’ Nia Reeves, Sarah Mimmack, Pauline
IST ORTHOPAEDIC CENTRE IN THE UNITED KINGDOM
SILVER COATED DISTAL FEMORAL ENDOPROSTHESES ~ Thomas Cloake , Scott Evans , Nia Reeves , Sarah

P20 FOR COMPLEX REVISION ARTHROPLASTY: DO THEY Mimmack , Pauline Jumaa , Michael Parry , Jona-
REDUCE THE RISK OF EARLY INFECTION? than Stevenson , Lee Jeys
IN-VIVO AND IN-VITRO EVALUATION OF VANCOMY-  Thomas Colding-Rasmussen, Peter Frederik Horst-

P21 CIN AND GENTAMICIN ELUTION FROM BONE GRAFT mann, Hanna Dahlgren, Eva Liden, Werner Hettwer,
SUBSTITUTES Michael Moerk Petersen
BACTERIAL IDENTIFICATION AT FIRST STAGE SURGERY . )

P22 FOR PROSTHETIC JOINT INFECTION (PJI). COMPARISON 7%\(;?uCeoZr_rl/tfl,lg/lzgogaﬁgirtévrlajt;ﬁlgwo%ghady,
OF BACTEC AND STANDARD CULTURE YIELDS g » Jean-Cy
COMPARISON OF CULTURE IN BACTEC AND STANDARD - )

P23 BACTERIOLOGICAL CULTURE OF JOINT ASPIRATION IN 736'}';’:???%5' ﬁﬁ%“r{yui?f’ma&?ifﬁwa'te‘
PROSTHETIC JOINT INFECTIONS (PJl) DIAGNOSIS yr Yombi, Rodrig
ANAESTHESIA FOR ORTHOPLASTIC SURGERY IN . o

P24 PARAPLEGIC PATIENTS WITH PELVIC OSTEOMYELITIS: E:tmh S%gg'g@gﬁiis:f\}l'g‘“:lfa"tz'”e' Jyoti Misra, Alex
KEEP IT SIMPLE ' y
USE OF ALPHA DEFENSIN TEST TO DETECT PERIPROS- .

P25 TETIC JOINT INFECTION PRE AND INTRA-OPERATIVELY abrizio Cortese
BONE AND JOINT INFECTIONS DIFFICULT TO DIAGNOSE: Stéphane Corvec, Damasie Malandain, Guillaume

P26  INTEREST OF AUTOMATED MULTIPLEX-PCR CURETIS Aubin, Sophie Touchais, Frangois Gouin, Pascale
SYSTEM Bemer
THE INFLUENGE OF THIRD BODY DAMAGE BY A CAL- , .

P27 CIUM SULFATE BONE VOID FILLER ON THE WEAR OF Ef;‘f]'sr”igj’i‘ge'ej eSir?ri?] Asfke”' John Gooper, John
TOTAL KNEE REPLACEMENTS ' g
ISOPERIBOLIC CALORIMETRIC ANALYSIS OF HUMAN ) .

P28 SYNOVIAL FLUID SAMPLES IN THE DIAGNOSTICS OF érenaei [Egpiﬂ‘;'zmsz'o Gergely Not, Norbert Wiegand,
SEPTIC ARTHRITIS y
KNEE ARTHRITIS IN CHILDREN: WHEN CAN BE SAFELY  Josep Maria De Bergua, Pedro Domenech, Juan

P29  TREATED WITH NEEDLE JOINT ASPIRATION? A LARGE  Castellanos, Alex Soriano, Jorge Knorr, Eduard
CHILDREN'S TERTIARY HOSPITAL STUDY Tornero
RELIABILITY OF A NEW MOLECULAR METHOD FOR DI- . .

P30 AGNOSIS OF PROSTHETIC JOINT INFECTIONS BEFORE fﬂ'iﬁig%ﬁ‘éﬁﬂ' fgfgﬁf;%ﬁ;’”{')a Marco Toscano,
AND AFTER BROTH ENRICHMENT + FOIENZ0 LTAgo
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P31

P32

P33

P34

P35

P36

P37

P38

P39

P40

P41

P42

P43

174

HMPAQ LABELED LEUKOCYTE IMAGING AND OSTEOAR-

TICULAR INFECTION

UNCERTAIN PERIPROSTHETIC JOINT INFECTION: ROLE

OF THE o-DEFENSIN

COATING OF TITANIUM IMPLANTS WITH GEN-
TAMICIN-TANNIC ACID SHOWED A RAPID ELUTION OF

GENTAMICIN AND REDUCED IMPLANT RELATED INFEC-

TION IN A RAT OSTEOMYELITIS MODEL
FUNCTIONAL RESULTS AFTER TWO-STAGE REVISION

SURGERY OF INFECTED TOTAL KNEE REPLACEMENT —

IS THIS A RELEVANT FACTOR IN CHOOSING BETWEEN
ONE AND TWO-STAGE SURGERY?
QUANTITATIVE STUDY ON ANTIBIOTIC RELEASE FROM

CEMENT IN 3 DIFFERENT FORMULATIONS: PRELIMI-
NARY RESULTS

TREATMENT OF CAVITARY BONE DEFECTS IN CHRONIC

OSTEOMYELITIS: BIOGLASS VS. CALCIUM SULPHATE
ANTIBIOTIC BEADS

CLINICAL EXPERIENCES WITH A CERAMIC, GENTAMICIN

ELUTING BONE GRAFT SUBSTITUTE IN CHRONIC
OSTEOMYELITIS

STERNOCLAVICULAR HYPEROSTOSIS: A REPORT OF 4
CASES WITH POSITIVE PROPIONEBACTERIUM ACNES
BIOPSIES

OSTEOMYELITIS OF THE IPSILATERAL METATARSAL
HEAD AND SCHEDULED A TOTAL KNEE PROSTHESIS.
WHAT NOW? A NEW, BONE PRESERVING METHOD
USING AN ABSORBABLE ANTIBIOTIC LOADED BONE
SUBSTITUTE

PREDICTING LOWER LIMB PERIPROSTHETIC JOINT
INFECTIONS: A REVIEW OF RISK FACTORS AND THEIR
CLASSIFICATION AND PJI RISK APP DEVELOPMENT
CALCIUM-BASED, ANTIBIOTIC-LOADED BONE SUB-
STITUTE AS AN IMPLANT COATING: A PILOT CLINICAL
STUDY

DIAGNOSTIC AND PROGNOSTIC VALUE OF PRESEPSIN

AS MARKER OF POST-OPERATIVE ORTHOPAEDIC JOINT

PROSTHESIS INFECTION

HOW EFFECTIVE IS OLD CEMENT?: AN EVALUATION OF
THE ANTIMICROBIAL ACTIVITIES, ANTIBIOTIC RELEASE

AND ANTIBIOTIC RESISTANCE OF ACRYLIC CEMENT
RETRIEVED UP TO 27 YEARS FOLLOWING PRIMARY
IMPLANTATION

Adriana Dell'Aquila, Akemi Osawa, Jairo Wagner,
Solange Amorim Nogueira, SYdney Correia Ledo,
Maria Teresa de Seixas Alves, Fernando Baldy dos
Reis, Eloy De Avila Fernandes, Edmilson Takahiro
Takata

Paolo Di Benedetto, Vanni Cainero, Renato Gisonni,
Alessandro Beltrame, Araldo Causero

Michael Diefenbeck, Florian Gras, Thomas Miickely,
Christian Schrader, Jurgen Schmidt, Sabine Bischoff,
Harald Schubert, Ulrich Finger

Nuno Esteves, Pedro Serrano, Diogo Pascoal, Pedro
Neves, Jodo Esteves, Ricardo Sousa

Domenico Fenga, Riccardo lentile, Monica Curro,
David Joaquin Ortola Morales, Massimiliano Rosi,
Michele Attilio Rosa

Albert Ferrando, Jose Baeza-Oliete, Joan Part-Sori-
ano, Tomas Mut-Oltra, Manuel Angulo-Sanchez, Jose
Vicente Amaya-Valero, Francisco Baixauli, Manuel
Fuertes-Lanzuela

Ingo Flesch, Ziegler Patrick, Ulf Hofmann

Trine Fresvig, Harald Russwurm, Eivind Witso

Bernd Géchter, Stephan Schlunke, Paul Biegger

Enrico Gallazzi, David George, Guido Palumbo, Luigi
Zagra, Lorenzo Drago, Carlo Romano

Enrico Gallazzi, Nicola Logoluso, David A. George,
Ilaria Morelli, Lorenzo Drago, Carlo Romano

Emanuela Galliera, Monica Gioia Marazzi, Lorenzo
Drago, Carlo Romano, Filippo Randelli, Calogero
Crapanzano, Massimiliano Marco Corsi Romanelli

Herbert Gbejuade, Jason Webb



Poster Poster title Authors

THE BURDEN OF ILLNESS, IMPACT AND COSTS

Heather Gelhorn, Savita Anand, Javat Parvizi, Tiffany

P44 ASSOCIATED WITH POST-OPERATIVE INFECTIONS: THE ~ Morrison, Holly Yu, Robin Pokrzywinski, Gemma
PATIENT PERSPECTIVE Al-Jassar, Antonia Chen
PREDICTING LOWER LIMB PERIPROSTHETIC JOINT . R
P45 INFECTIONS: A REVIEW OF RISK FACTORS AND THEIR D210 0e01de, Lorenzo (rago, sara Scarponi, Enrico
CLASSIFICATION ' ’
APPLICATION OF BIOACTIVE GLASS PROVEN COST-EF-
P46 FECTIVE IN TREATMENT OF PATIENTS WITH CHRONIC ~ Jan Geurts, Tom Van Vugt, Chris Arts
OSTEOMYELITIS
pa7 MANAGEMENT OF LOWER LIMB INFECTIONS AT A Rohma Ghani, Alexandros Vris, Nima Heidari,
LONDON TRAUMA CENTRE Jayshree Dave
Efthymia Giannitsioti, Andreas Mavrogenis, Panayio-
SONICATION OF INFECTED ORTHOPEDIC IMPL_ANTS tis Megaloikonomos, Panagiota Adamou, Panagiota
P48  DETECTED RARE MISCELLANEQUS BACTERIA: ARE Korma. Miranda Droaari-Aniranthitou. Antonios
THEY TRUE PATHOGEN? ' gar-Ap '
Papadopoulos
P49 OSTEOMYELITIS WITHIN ECTOPIC OSSIFICATION IN THE  Ryan Giordmaina, Kurstein Sant, Ray Gatt, Martin
LOWER LIMB: A CASE REPORT McNally
TWO STAGE REVISION SURGERY OF INFECTED KNEE Mathias Glehr, Florian Amerstorfer, Martina Schober,
P50  ARTHROPLASTY— CONVENTIONAL SPACER VERSUS Patrick Sadoghi, Gerald Gruber, Klaus-Dieter Kiihn,
SPACER WITH SUPERFICIAL VANCOMYCIN COATING Andreas Leithner
P51 FATE OF SPACER EXCHANGES IN PERIPROSTHETIC Karan Goswami, Michael Kheir, Timothy Tan, Ibrahim
JOINT INFECTION Azboy, Javad Parvizi
PHARMACOKINETICS OF ERTAPENEM ADMINISTERED
P52 BY INTRAVENOUS OR SUBCUTANEOQUS ROUTE IN PA- Sylvain Goutelle, Florent Valour, Marie-Claude Gag-
TIENTS WITH BONE IN JOINT INFECTIONS: POPULATION  nieu, Frédéric Laurent, christian chidiac, Tristan Ferry
AND MONTE CARLO SIMULATION STUDY
P53 PROSTHETIC JOINT INFECTION WITH LOW-VIRULENCE  Luis Grau, Meredith Gunder, Christina Hajewski,
ORGANISMS Michaela Schneiderbauer
OUTCOME AFTER OPERATIVE REVISION OF HIP . . ) )
Julia Greipel, Simon Hackl, Mario Morgenstern,
P54 ARTHROPLASTY CAUSED BY CHRONIC PERIPROTHETIC Volker Bilhren, Sven Hungerer, Matthias Miliz
INFECTION
_ Pau Guirro Castellnou, Pedro Hinarejos, Raquel Mari
P55 EI%I’\RI? C\ILOCl]JlIJ\IBCI?\I“IQIIEE(?I";‘(I)JNI-SIEQ&I-(I)SSI,JSAFLLIJHYOERSE%ES Molina, Anna Fraile Suari, Raul Torres Claramunt,
FOLLOWING TKA Joan Leal Blanquet, Juan Francisco Sanchez-Soler,
Joan Carles Monllau, Lluis Puig
ANTIMICROBIAL SILVER IMPLANT SURFACE FOR " )
P56 CEMENTLESS JOINT REPLACEMENT - HEALTH SAFETY J"—Hﬂ"' 6 Hasgall, Kirt Case, Oludele Popoola, Imran
an
ASPECTS
Li Ho Kwong, Philippa Matthews, Ines Rombach,
Rhea Zambellas, Martin McNally, Mark Rogers,
THE OVIVA TRIAL (ORAL VERSUS INTRA-VENOUS ANTI-  Roger Gundle, Lucinda Barrett, Bridget Atkins,
P57  BIOTICS IN BONE AND JOINT INFECTION) — PRELIMI- Jose Lomascabeza, Elnam Khatamzas, THN Wong,
NARY BASELINE DATA FROM SEVEN UK CENTRES Simon Warren, Neil Jenkins, Elinor Moore, Jonathan
Folb, Andrew Seaton, Susan Hopkins, Philip Bejon,
Matthew Scarborough
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COMPARISON OF BACTERIAL ADHESION TO MONO- y
P58 FILAMENT, BRAIDED, AND BARBED SUTURES IN A itofiann, Bomink Bloes, Andreas Pesche, inge
CONTAMINATED WOUND MODEL '

RISK FACTORS FOR DEVELOPMENT OF DEEP PERI-
P59  PROSTHETIC INFECTION FOLLOWING PRIMARY HIP AND
KNEE ARTHROPLASTY: ANALYSIS OF 9,971 CASES
USE OF A VANCOMYCIN-ELUTING BONE GRAFT SUBSTI-
TUTE FOR LOCAL ANTIBIOTIC DELIVERY IN ONE-STAGE  Peter Frederik Horstmann , Werner Hettwer, Michael

Richard Holleyman, Rebecca Morrell, Nick Kalson,
Kate Martin, Paul Baker, Paul Partington, Mike Reed

P60 REVISION OF AN INFECTED TOTAL FEMORAL REPLACE-  Moerk Petersen
MENT. A CASE REPORT
P61 H\I{iﬁ?:%sRENT CLASSIFICATION SYSTEMS OF OSTEO- Andrew Hotchen, Parham Sendi, Martin McNally

ANTIBIOTIC-LOADED CALCIUM SULFATE BEADS TO . .
P62 PREVENT PROPIONIBACTERIUM ACNES BIOFILM gfoboedrlte"'ow"”' John Cooper, Sean Aken, Paul
FORMATION IN VITRO y

CASE REPORT: BONE RECONSTRUCTION FOLLOWING

BONE LOSS OF 18 CM FOLLOWING OPEN FRACTURE Stefan Huber-Wagner, Martijn van Griensven,

OF THE TIBIA USING ANTIBIOTIC ELUTING CERAMIC Stephan Deiler, Peter Biberthaler, Marc Hanschen
BONE VOID FILLER

INVESTIGATION OF A POTENTIAL VANCOMYCIN RESIST- ., .
P64 ANT ENTEROCOCCUS OUTBREAK IN OUR ORTHOPAEDIC H;:Qet Hughes, Scott Parker, Adel Ghandour, Alun
UNIT

RETROSPECTIVE REVIEW OF FUNGAL PROSTHETIC
P65  JOINT INFECTION IN A TERTIARY REFERRAL CENTRE

P63

Harriet Hughes, Rhidian Morgan-Jones, Brendan

OVER 10 YEARS Healy
NOVEL MARINE BIOMOLECULES AGAINST BIOFILM - . )
P66 NOMORFILM Louise Kruse Jensen, Henrik Elvang Jensen

ASSOCIATION OF VITAMIN D RECEPTOR GENE TAQI,
BSMI, FOKI AND APAI POLYMORPHISMS AND SUSCEP-
TIBILITY OF EXTREMITY CHRONIC OSTEOMYELITIS IN
CHINESE POPULATION

THE MAKING OF A NINJA: TO REPORT A LOCAL
INITIATIVE TO SET UP A REGIONAL PROSTHETIC JOINT  Paul Jutte, Harmen Ettema, Wierd Zijlstra,
P68  INFECTION (PJI) NETWORK IN THE NORTHERN NETH-  Frank-Christiaan Wagenaar, Bas Ten Have, Sjoerd
ERLANDS. (NINJA: NORTHERN INFECTION NETWORK Bulstra
JOINT ARTHROPLASTY)

REPORT ON THE INITIATIVE OF DEVELOPMENT OF
P69  COMMON EUROPEAN GUIDELINES FOR IMAGING IN Paul Jutte, Olivier Borens, Heinz Winkler
DIAGNOSIS PJI

ONE-STAGE REVISION KNEE ARTHROPLASTY FOR
P70  INFECTION: MEAN 4 YEARS RESULTS FROM A TERTIARY  Rahul Kakar, Nima Razii, Rhidian Morgan-Jones
CARE CENTRE

PERIPROSTHETIC HARDWARE INFECTION DUE TO

P71 MULTI-DRUG RESISTANT VIRIDANS GROUP STREPTO-
COCCUS SPP.

P67 Nan Jiang, Cheng-he Qin, Yan-jun Hu, Bin Yu

Jamil Kanji, Prenilla Naidu, Amrita Bharat, Irene
Martin, Michael Mulvey, Carlo Panaro
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A PROSPECTIVE COMPARATIVE STUDY OF PIN SITE

P72 INFECTION IN PEDIATRIC SUPRACONDYLAR HUMERAL  Hsuan-Kai Kao
FRACTURES. DAILY PIN CARE VS. NO PIN CARE
P73 SYNOVIAL FLUID D-LACTATE MEASUREMENT FOR Svetlana Karbysheva, Ivan Zhyltsou, Lyudmila Grigor-
EARLY DIAGNOSIS OF PROSTHETIC-JOINT INFECTION icheva, Valeriy Semenov, Anna Zolovkina
MUSCULOSKELETAL INFECTIONS DUE TO NON-TU- . ) -
P74 BERCULOUS MYCOBACTERIA — CASE SERIES FROM A - 2T Khalamzzs d‘:’gjl"gr'éﬁ?'ey' Marika Reinius,
TERTIARY REFERRAL CENTRE ’
FIRST REPORT OF ISOLATION ESBL-PRODUCING PROV- ) ) )
P75 IDENCIA RETTGERI FROM A MULTIGERAL CONTAMI-  onate KEassnig, Pati lolweg, Gloia fonenberg-
NATED OPEN FRACTURE ’ ’
EFFECT OF SONICATION ON THE ELUTION OF ANTIBIOT- . -
P76 ICS FROM POLYMETHYL METHACRYLATE (PMMA) Anne Kummer, Ulrika Furustrand, Olivier Borens
DIAGNOSIS OF INFECTION IN FRACTURE NON-UNION: A . . ) ) )
P77 PRELIMINARY EVALUATION OF HISTOLOGY, MICROBIOL- "\cr L2t Nk Athanasou, Bridget Atdns, Hartin
OGY AND CLINICAL FEATURES HCHLY
COMPRESSIVE STRENGTH OF SYNTHETIC RECRYSTAL-
P78  LISED CALCIUM SULFATE COMBINED WITH ANTIBIOT-  Philip Laycock, Gemma Marshall, John Cooper
ICS
ELUTION PROFILE AND MECHANICAL STRENGTH OF
P79  VANCOMYCIN-LOADED BONE CEMENT: EFFECT OF Sheng-Hsun Lee
BRAND COMBINATION
ERADICATING STAPHYLOCOCCAL PERSISTERS
P80  THROUGH A NEW MECHANISM OF ACTION ALTERING Sylvie Lefort, Jean-Francois Sabuco
BACTERIAL METABOLISM
Pa1 STAPHYLOCOCCUS LUGDUNENSIS: AN IMPORTANT Ang Li, Bridget Atkins, Nick Gow, Adrian Taylor ,
CAUSE OF DEVICE-RELATED ORTHOPAEDIC INFECTION  Martin McNally, Philippa Matthews
TUBERCULOUS OSTEOMYELITIS IN CHILDREN AND )
P82 ADOLESCENTS. A FIVE YEARS CLINICAL STUDY Antonio Loro
P83 SPINAL TUBERCULOSIS IN SLOVENIAN PATIENTS WITH  Stanka LotriX Furlan, Petra Bogovic, Tatjana Lejko
SPONDYLODISCITIS Zupanc
DIAGNOSIS OF PROSTHETIC JOINT INFECTION: WILL
P84  THE SYNOVIAL BIOMARKER PROVIDE THE SOLUTION?  Claudia Lowik, Paul Jutte
RESULTS OF A SYSTEMATIC REVIEW
INVESTIGATION OF THE ABILTY TO BE INTERNALIZED IN . . e
OSTEOBLASTS AS A PATHOPHYSIOLOGICAL MECHA-  Yousef Maall, Patricia Martins Simoes, Florent Valour,
P85 Daniel Bouvard, Michele Bes, Tristan Ferry, Frédéric
NISM INVOLVED IN STAPHYLOCOCCUS NON-AUREUS Laurent. Sophie Trouillet-Assant
BONE AND JOINT INFECTION » 50D
K Tomislav Madjarevic, Darinka Vuckovic, Anton Tudor,
P86 gsg&%ﬂl{?ﬁlo\ég‘umw DIAGNOSTIC METHOD OR Samira Knezevic, Luka Sirola, lvan Rakovac, Tomislav
Prpic, Branko Sestan
THE INCIDENCE OF PERI-IMPLANT INFECTION IN
P87  ORTHOPEDIC IMPLANT SURGERIES DONE AT EAST Vitorio Malonzo, Abigail Garcia
AVENUE MEDICAL CENTER
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P97
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P99

P100
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CHARACTERIZATION OF STAPHYLOCOCCUS AUREUS
ISOLATES FROM IMPLANT-ASSOCIATED BONE INFEC-
TIONS

CASPASE-1 IN HUMAN NEUTROPHILS AFTER INCU-
BATION WITH STAPHYLOCOCCUS EPIDERMIDIS FROM
PROSTHETIC JOINT INFECTIONS AND NORMAL SKIN
FLORA

ROLE OF 16S PCR TESTING IN BONE AND JOINT
INFECTIONS

EARLY MINIMALLY INVASIVE SURGICAL APPROACH IN
PATIENTS WITH SPONDYLODISCITIS (EITHER BACTE-
RIAL OR TUBERCULAR): A 10-YEAR SINGLE CENTRE
EXPERIENCE

PREDICTING POSTOPERATIVE INFECTIONS WITH
COMORBIDITY INDICES IN TOTAL HIP AND KNEE
ARTHROPLASTY

SONICATION FOR THE DIAGNOSIS OF IMPLANTS
RELATED INFECTION

DETERMINATION OF ALPHA-DEFENSIN BY HPLC METH-
0D IN THE DIAGNOSIS OF INFECTIOUS COMPLICATIONS
OF JOINT REPLACEMENT AND SUPPURATIVE ARTHRITIS

TREATMENT OF INFECTED TIBIAL NONUNION BY BONE
TRANSPORT USING THE ILIZAROV EXTERNAL FIXATOR

ANTIBIQOTIC SILO TECHNIQUE FOR THE MANAGEMENT
OF CALCANEAL OSTEOMYELITIS

THE USE OF CALCIUM SULPHATE BIO COMPOSITE WITH
ANTIBIOTICS FOR INFECTED LOWER LIMB METALWORK

CALCIUM SULPHATE/HYDROXYAPATITE BIO COMPOSITE
WITH GENTAMYCIN AS AN AMPUTATION STUMP SEAL
FOR PATIENTS WITH ADVANCED OSTEOMYELITIS

SONICATION OF EXPLANTED SPINAL IMPLANTS A
NOVEL TECHNIQUE FOR THE DIAGNOSIS OF SPINAL
INFECTION

DAPTOMYCIN INTRA-ARTICULAR AS RESCUE TREAT-
MENT IN PATIENTS WITH A CHRONIC PJI DUE TO GRAM
POSITIVE COCCI

RAPID PRE-OPERATIVE DIAGNOSIS OF PERIPROSTHET-
IC JOINT INFECTION WITH MICROCALORIMETRY OF
JOINT ASPIRATES

THE ROLE OF MICROCALORIMETRY AND PCR OF JOINT
ASPIRATE FOR EARLY DIAGNOSIS OF SEPTIC ARTHRITIS

Gopala Krishna Mannala, Julian Koettnitz, Walid
Mohamed, Eugen Domann, Trinad Chakraborty,
Christian Heiss, Volker Alt

Emeli Mansson, Berolla Sahdo, Asa Nilsdotter, Eva
Sarndahl, Bo Soderquist

llias Mariolis, Elinor Moore, Sani Aliyu, Alan Norrish,
Sian Coggle, Emma Nickerson

Stefania Marocco, Valentina Marchese, Stefano
Rigotti, Andrea Angheben, Claudio Zorzi, Zeno Bisoffi

Nick Martens, Marieke van der Steen, Hans Hen-
driks, Robin, van Kempen

Juan Carlos Martinez-Pastor, Marta Sabater Martos,
Juan Antonio Calle Garcia, Monica Pelach, Sonia
Molinos, Jose Antonio Hernandez Hermoso

Pavel Melichercik, Eva Klapkova, Ivan Landor, Vaclav
Cerovsky, Rudolf Horvath, Tobias Judl, Karel Kotaska,
David Jahoda

Osman Mohamed

Hasan Mohammad, Tonko Tabain, Anand Pillai

Hasan Mohammad, Tonko Tabain, Anand Pillai

Hasan Mohammad, Tonko Tabain, Anand Pillai

Giuseppe Morassi, Roozbeh Shafafy, Waheed Ashraf,
Roger Bayston, Masood Shafafy

Laura Morata, Carla Uso, Leila el bikri, Luis Lozano,
Guillem Bori, Juan Carlos Martinez-Pastor, Jordi
Bosch, Sebastian Garcia, Alex Soriano

Christian Morgenstern, Sabrina Cabric, Elena Maiolo,
Carsten Perka, Andrej Trampuz

Christian Morgenstern, Sabrina Cabric, Elena Maiolo,
Andrej Trampuz, Carsten Perka
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P116

P117

MICRORNAS AS BIOMARKERS FOR EARLY DETECTION
OF BACTERIAL PERIPROSTHETIC JOINT INFECTIONS

COMPARISON OF BACTERIAL RESULTS FROM
CONVENTIONAL CULTURES OF THE PERIPROSTHETIC

MEMBRANE AND THE NEO-SYNOVIUM DURING HIP AND

KNEE REVISION ARTHROPLASTY

OUTCOME OF KNEE ARTHRODESIS USING INTRAMED-
ULLARY NAIL IN FAILED INFECTED TOTAL KNEE
PROSTHESIS IN A FRENCH REFERENCE CENTRE FOR
COMPLEX OSTEO-ARTICULAR INFECTIONS

MICROBIOLOGY OF SPINAL INFECTIONS IN NATIONAL
TERTIARY REFERRAL CENTRE

MUSCULOSKELETAL MELIOIDOSIS: AN UNDER-DIAG-
NOSED ENTITY

GROUP B STREPTOCOCCUS AND SEPTIC ARTHRITIS

PEARLS AND PITFALLS OF ANAEROBIC GRAM NEGATIVE

BACILLI (AGNB) INFECTIONS DIAGNOSIS AND TREAT-
MENT IN ORTHOPAEDICS

AN IN VITRO STUDY OF INHIBITORY ACTION OF
EXPLANTED ANTIBIOTIC LOADED ACRYLIC CEMENT
(ALAC) SPACERS CONTAINING VANCOMYCIN AGAINST
S. EPIDERMIDIS- A PRELIMINARY REPORT

RHABDOMYOLYSIS IN A PATIENT WITH SPONDYLODIS-

CITIS TREATED WITH DAPTOMYCIN

IMPLEMENTING AN ORTHOPAEDIC PUNCTURE PROTO-

COL TO DIAGNOSE A PROSTHETIC JOINT INFECTION

SONICATION CULTURE IMPROVES THE MICROBIOLOGI-

CAL DIAGNOSIS OF MODULAR MEGAPROSTHESES

BONE DEFECT RECONSTRUCTION USING A GENTAMICIN
ELUTING BIPHASIC BONE SUBSTITUTE. A COMPARISON

TO EMPTY CONTROLS AND ALLOGRAFT BONE IN A
SMALL ANIMAL MODEL

KNEE ARTHRODESIS WITH A LONG INTRAMEDULLARY

NAIL AS LIMB SALVAGE FOR COMPLEX PERIPROSTHET-

IC INFECTIONS

THE TEST SPECIFICALLY DESIGNED AND VALIDATED
FOR THE DIAGNOSIS OF PERIPROSTHETIC JOINT
INFECTION™ - EARLY RESULTS AND IMPLICATIONS

DIAGNOSTIC FINDINGS IN CASE OF UNCLEAR ENDO-
PROSTHESIS FAILURE

Evanthia Mourmoura, Konstantinos N. Malizos,
Sokratis Varitimidis, Nikolaos Stephanou, loanna
Papathanasiou, Eleni Ntoumou, Lydia Anastasopou-
lou, Aspasia Tsezou

Ernesto Mufioz-Mahamud, Luis Lozano, Laura

Morata, Andrés Combalia, Jordi Bosch, Alex Soriano,
Guillem Bori

Sophie Nguyen, Lauréne Deconinck, Beltrand Eric,
Blondiaux Nicolas, Henri Migaud, Eric Senneville

Nadia Pakroo, Mamalee Mahendra, Carolyn Hemsley,
Diane Back, Sandiford Nemandra

Hitendra Patil, Manit Gundavda, Vikas Agashe, Vivek
Shetty, Rajeev Soman, Camilla Rodrigues, Aditya
Menon

Leon Han Pay, Jonathan Jiong Hao Tan, Gavin
0'Neill, Veerasingam Prem Kumar

Piotr Pedzisz, Ireneusz Babiak, Jakub Janowicz,
Mateusz Kulig, Marta Kierzkowska

Piotr Pedzisz , Ireneusz Babiak , Marta Kierzkowska ,
Jakub Janowicz, Mateusz Kulig

Sabine Petersdorf, Christoph Zilkens, Amei Ludwig,
Ridiger Krauspe

Joris Ploegmakers

Stephan Puchner, Kevin Déring, Kevin Staats, Chris-
toph Bohler, Alexander Hirschl, Elisabeth Presterl,
Reinhard Windhager, Johannes Holinka

Deepak Raina, Peter Frederik Horstmann, Hanna
Isaksson, Werner Hettwer, Lars Lidgren, Michael
Moerk Petersen?, Magnus Tégli

Nima Razii, Ammar Abbas, Rahul Kakar, Sanjeev
Agarwal, Rhidian Morgan-Jones

Ramsay Refaie, Martin Marsh, Andrea Nicolas, Alan
Mariott, Mike Reed

Johannes Riemann
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P127

P128

P129
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DIAGNOSTIC VALUE OF MICROBIOLOGICAL CULTURES
FOR THE PROSTHETIC JOINT INFECTION

NEW ANTIBIOTICS ACTIVE ON STAPHYLOCOCCAL
PERSISTERS

PROSTHETIC JOINT INFECTION DUE TO S. EPIDERMID-
IS AND S. AUREUS. A COMPARISON OF TREATMENT
RESULTS

HOW HAS VARIED OSTEOMYELITIS IN CHILDREN
THROUGH FIVE DECADES IN CONCEPCION, CHILE?

CHRONIC OSTEOMYELITIS OF THE TIBIA WITH A LARGE
SINUS TRACT TWENTY YEARS AFTER INITIAL TRAUMA:
A CASE REPORT

SILVER COATED PLATES - MULTIRESISTANT MICROBES

DECREASING INCIDENCE OF HYPOTHERMIA IN MAJOR
ARTHROPLASTIC SURGERY AND ITS CORRELATION
WITH PROSTHETIC JOINT INFECTIONS

PAEDIATRIC OSTEOMYELITIS: A REVIEW OF 35 CASES
201270 2015

PAEDIATRIC SEPTIC ARTHRITIS IN A TEACHING
HOSPITAL COHORT: CLINICAL AND MICROBIOLOGICAL
CHARACTERISTICS, MANAGEMENT AND OUTCOMES

MOLECULAR DIAGNOSIS OF PROSTHETIC JOINT INFEC-
TIONS BY NEXT-GENERATION SEQUENCING

ADAPTATION OF THE CAPACITY TO FORM BIOFILM
IN STAPHYLOCOCCUS AUREUS ISOLATES DURING
THE COURSE OF HUMAN CHRONIC BONE AND JOINT
INFECTIONS

USE OF NEXT GENERATION SEQUENCING TO DETECT
BIOFILM BACTERIA IN A PATIENT WITH PEDICLE SCREW
LOOSENING AFTER SPINE SURGERY: A CASE REPORT

HIGH ACTIVITY OF BACTERIOPHAGES AGAINST PLANK-
TONIC AND BIOFILM ESCHERICHIA COLI BY MICROCAL-
ORIMETRY

SWABS FOR PJIS DIAGNOSIS: STILL USED, STILL
UNNECESSARY

DIAGNOSIS, TREATMENT AND COMORBIDITY OF PYO-
GENIC SPINAL INFECTIONS, ANALYSIS OF 36 PATIENTS

Anna Rukina, Valentina Tishina, Olga Shneider

Jean-Francois Sabuco, Sylvie Lefort

Erik Thorvaldsen Sandbakken, Tina Strgmdal Wik,
Jomar Klaksvik, Otto Schnell Husby, Tarjei Egeberg,
Per Olav @stbyhaug, Eivind Witso

Pablo Schaufele, Andres Ibieta, Carlos Cerna, Daniel
Pineda, Camila Bustos, Paulina Schaufele

Christin Schindler, Andreas Schirm

Reinhard Schnettler, Bussmeyer Uta, Gasqueres
Cyrille

Ruben Scholten, Keetie Kreemers, Borg Leijtens,
Sander Koéter

Owen Seddon, Clare Carpenter, Harriet Hughes

Sarah Stokes, Clare Carpenter, Harriet Hughes

Teresa Street, Nicholas Sanderson, Bridget Atkins,
Andrew Brent, Martin McNally, Sarah Oakley, Adrian
Taylor, Ann Sarah Walker, Derrick Crook

Jason Tasse, Stephanie Badel, Claire Marques,
Sophie Trouillet-Assant, Régis Villet, Christiane
Forestier, Frédéric Laurent

Trine Rolighed Thomsen, Yijuan Xu, Jan Lorenzen,
Kathrin Chamaon, Per Trobis, Steffen Drange

Tamta Tkhilaishvili, Mariagrazia Di Luca, Monika
Reuter, Andrej Trampuz, Elena Maiolo

Marco Toscano, Roberta De Grandi, Elena De Vecchi,
Giorgio Maria Calori, Paola Navone, Lorenzo Drago

Simon Trach, Nikolai Spranger, Thomas Liebscher,
Dirk Stengel, Axel Ekkernkamp
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Yi-Fang Tsai, Szu-Yuan Chen, Chi-Hsiang Chang,
THE MICROBIOLOGY PROFILE OF PROSTHETIC JOINT Chun-Chieh Chen, Chi-Chien Hu, Pang-Hsin Hsieh,

P33 |NFECTIONS IN TAIWAN Wen-Yi Yang, Hsin-Nung Shih, Steve Wen-Neng
Ueng, Yuhan Chang
P134 ERYSIPELOTHRIX RHUSIOPATHIAE OSTEOMYELITIS OF  Sofia Tsiplakou, Elena Koiliari, Vassilis Prevezanos,

THE FOOT loannis Apostolopoulos

STAPHYLOCOCCUS AUREUS SOFT TISSUE INFECTION , o
P135  MAY INCREASE THE RISK OF SUBSEQUENT ORTHOPAE- gke; Uoka 5 ‘i'.”dyk Bouvet, Benjamin Kressmann,
DIC INFECTIONS enjamin A. Lipsky

VERY EARLY RESULTS OF THE BONE GRAFT ELUTING
GENTAMICIN* AND THE BONE GRAFT ELUTING VANCO-  Onni-Pekka Vainio, Harri Pakarinen, Jaakko Ronty,

Information

P36 MYGIN®* IN SEPTIC AND CONTAMINATED INDICATIONS  likka Lanto, Noora Noponen, Pekka Hyvonen
AT LIMB SURGERY
LAYER-BY-LAYER TECHNIQUE TO FILL A BONE DEFECT
AFTER DEBRIDEMENT IN THE TREATMENT OF 0S- o )

P137" TEOMYELITIS USING ALLOGRAFT AND A GENTAMICIN  SImon Vikstrom, Anders Jonsson °
ELUTING BONE GRAFT SUBSTITUTE =
BACTERIAL SPECTRUM AND MULTI DRUG RESISTANCE E
IN WAR WOUNDS FROM SYRIA, LIBYA, UKRAINE AND . o S

P138 IRAQ - EFFECTS ON THE RECONSTRUCTION OF SEG- Dennis Vogt, Marcus Stichling, Christian Willy =
MENTAL BONE DEFECTS ACCORDING TO MASQUELET &

bag  COST ASSESSMENT OF THE TREATMENT OF OSTEO-  Timothy Vrarken, Jan Geurts, Chris At Foor
MYELITIS IN A DEVELOPING COUNTRY Gabriels
INFECTION CONTROL WITH SPACER VERSUS RE- . . . .

P140  SECTION ARTHROPLASTY IN INFECTED TOTAL HIP 7'5”;23'3”2‘?\’/'?:25'fﬁ;{iidﬁgwgﬁgz'fwzsﬁ{ze'eCk"
REPLACEMENT '

P11 NOCARDIA NOVA OSTEOMYELITIS AND ABSCESSES - Helena White, Linda Mashonganyika, Nicola Kucziw,

TREATMENT IN A BRAVE NEW WORLD lain Stephenson

EFFICACY OF LONG-TERM ANTIBIOTIC SUPPRESSIVE Marjan Wouthuyzen, Jasperina Nijman, Greetje
P142  THERAPY IN PATIENTS WITH A PROSTHETIC JOINT Kampinga, Caroline Hoenders, Sander van Assen,
INFECTION Paul Jutte

CIERNY-MADER TYPE IV CHRONIC OSTEOMYELITIS: THE
P143  RESULTS OF PATIENTS TREATED WITH AGGRESSIVE Hong Ri Wu, Zhao Xie
DEBRIDEMENT AND INDUCED MEMBRANE TECHNIQUE

Yijuan Xu, Jan Lorenzen, Trine Rolighed Thomsen,
DETECTION OF PERIPROSTHETIC JOINT INFECTIONS IN X ; )
PRESUMED ASEPTIC PATIENTS Kathrin Kluba, Kathrin Chamaon, Christoph H.

Lohmann
EVALUATION REGARDING LONG-TERM OUTCOME OF
P145 A SPECIAL TREATMENT ALGORITHM FOR IMPLANTAT
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