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Is it safe to offer an out-of-hours primary total knee arthroplastyservice to our patients? (0003)

With an aging UK population, there is increasing 
demand to utilise out-of-hours operating theatre 
time to reduce waiting lists. Such out-of-hours 
surgery must meet the same standards expected 
during normal working hours.

Introduction

Amit Thakrar, LambrosAthanatos, ParminderJeer
William Harvey Hospital, Ashford, Kent

The authors set out to investigate the incidence 
of symptomatic Venous Thromboembolic Events 
(VTE) in out-of-hours (OOH) knee replacement 
surgery and compare it to our routine practice 
undertaken during normal working hours (NWH).

Aims

We retrospectively collected data of patients 
undergoing Total Knee Replacements (TKR) 
during normal working hours (8:00 ς17:00) and 
compared them to those during out-of-hours 
(evening: 17:00 ς20:00 and weekend: 08:00 ς
17:00). 

All patients were operated by a single surgeon 
(senior author). Data collection took place over 
an eight-month period including April to 
December 2014, with follow-up at 6 weeks. 
Patients undergoing revision TKR were excluded.

Methods

One hundred and forty consecutive patients 
satisfied our inclusion criteria. Of these cases, 
fifty were during NWHs and ninety were during 
OOHs. Of those taking place during OOHs, twenty 
cases were during evening hours and 70 during 
weekend hours. The mean age in these groups 
were 70 years in the NWH group (SD 11.49) and 
67 in the OOH group (SD 8.98), which was not a 
statistically significant difference (P = 0.0654). 

There were seven patients who presented with 
symptoms of VTE, two in the NWH group and five 
in the OOH group. These cases were investigated 
with a Doppler ultrasound study. 

Of the seven cases, only one patient from the 
OOH group had a confirmed VTE. This patient 
presented at four weeks post operatively and was 
subsequently diagnosed with pulmonary embolus 
for which she received appropriate treatment. 

The incidence of confirmed symptomatic VTE was 
therefore 0% in the NWH group and 1.1% in the 
OOH group (overall incidence 0.7%).

Results

The authors conclude that performing out-of-hours primary total knee arthroplastyin our institution by the senior author was safe and 
according to national standards. The utilisation of out-of-hours theatre time for primary knee arthroplastycan be an effective way to reduce 
waiting times without increasing incidence of VTE.

Conclusions

Demographics: Normal working hours vs out-of-hours

Incidence of VTE in normal working hours vs out-of-hours

P = 0.065

Total number of 
patients 
presenting with 
symptoms of VTE 
and going on to 
have a confirmed 
diagnosis in the 
OOHs and NWHs 
groups. 
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RISUS: Rugby Injury Surveillance in Ulster Schools

Knee Injuries 2014 -2015

Background

ÅRugby is most popular contact 

sport in UK and Ireland schools, 

and is played by over 6.6 million 

people worldwide1. 

ÅHowever, concerns have been 

raised with injury rates in 

adolescent rugby2.

ÅThis study utilises the Rugby 

Injury Surveillance in Ulster 

Schools initiative to identify 

modifiable risk factors in schools 

rugby

Milligan DJ, Heyes GJ, Archbold HAP, Nicholas R, Wilson RK, Eames NW, Rankin AT, Webb M, Henderson LA, Bleakley CM.  

Correspondence to: davidmilligan@doctors.org.uk

Methods

Conclusions

ÁAdolescent rugby players 

become increasingly at risk of 

significant knee injury with 

increasing age, weight training 

and bodyweight.

ÁThis risk is likely to increase 

with the modern trend towards 

more widespread weight 

training and supplement use.

Risk factors for knee injury

Increased age

Regular weight training

High bodyweight

The above risk factors 

demonstrated strongly positive 

correlation with injury risk 

(P<0.05)
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Text

ÅProspective injury surveillance 

in 28 schools from 1st

September 2014 to 31st March 

2015 (inclusive)

Å825 schoolboys enrolled in 

study

ÅBaseline player demographics 

including; height, weight, 

strength profile and injury history 

were recorded 

ÅInjuries uploaded remotely to 

online database in real time by 

appointed member of staff.

ÅInjuries encountered were 

categorised according to the 

2007 International Rugby Board 

(IRB) consensus statement3

ÅData analysed at season end to 

quantify injury frequency, 

secondary follow-up and 

necessity for surgical 

intervention.

Å426 injuries were reported 

during the season

Results
Knee injuries accounted for 

13.1% of overall injuries 

(n=56)

Third most commonly injured 

site behind head/face 

(23.9%)  and 

shoulder/clavicle (15.3%).

Vast majority of injuries 

occurred during tackle 

situation (64%)

10

Sub-classification Frequency (n)

Referral to Emergency 

Department
9/56

Requiring surgical 

intervention
5/56

Of these injuries;

1 x bucket handle tear medial 

meniscus 

3 x full thickness ACL rupture

1 x ACL footplate avulsion and grade 

II MCL tear, meniscal injury

Average time out of game = 33.3 days

References
1. http://www.worldrugby.org/welcome-

to-rugby (Accessed 28/10/2015)

2. Bleakley C, Tully M, O'Connor S. 

Epidemiology of adolescent rugby 

injuries: a systematic review. J Athl

Train 2011;46:555-65 

3. Fuller CW, Molloy MG, Bagate C, et 

al. Consensus statement on injury 

definitions and data collection 

procedures for studies of injuries in 

rugby union. Clin J Sport Med 

2007;17:177-81. 
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Extensor Mechanism Injuries ςTo USS or 
MRI that is the question.

Abstract No. 0009

E Martin, A Fishlock, J Newman
Ellen.martin@doctors.org.ukIntroduction
Ultrasoundis a quick and readily accessibleinvestigationthat is routinely used for the
diagnosisof extensormechanisminjuriesof the knee. Anecdotally,within the orthopaedic
communityit is felt that there is a poor correlationbetweenultrasoundreportsand intra-
operativefindingsfor both patellatendonandquadricepstendoninjuries.

Methods
Datafrom 2013-2015wasretrospectivelyreviewed. All patientswho hadan ultrasoundexaminationof
their extensormechanismprior to surgicalexplorationwere included. Ultrasoundreports and intra-
operativefindingswerecompared.

Results 37 patients included in cohort

- 11 Patella tendon injuries  (Age range 13-68 yrsςMean 38.5)
- 26 quadriceps injuries  (Age range 25-96 yrsςMean 55)

USS vsIntra-op Findings

Quads
Complete Muscle No	Injury Partial Small	Tear Grand	Total

Complete 8 3 11

Muscle 1 1USS	

Finding

Operative	Finding

Partial 3 2 7 1 13

Unclear 1 1

12 0 3 10 1 26

USS	

Finding

Grand	Total

Patella
Complete Both No	Injury Partial Small	Tear Grand	Total

Complete 10 10

Both 1 1

Operative	Finding

USS	

Finding

11 0 0 0 0 11Grand	Total

Accuracy

Complete 73%

Muscle 0%

Partial 54%

Unclear 0%

Total 57.7%

Accuracy

Complete 100%

Both 0%

Total 90.9%

Results ςAccuracy of Reporting

Quads False True Grand Total %

Doctor 4 6 10 60%

Radiographer 7 9 16 56%

Patella 

Doctor 1 2 3 67%

Radiographer 0 8 8 100%

Total

Doctor 5 8 13 62%

Radiographer 7 17 24 71%

Quadriceps Tendon
Sensitivity ς66.7%
Specificity ς78.6%

Patella Tendon
Sensitivity ς100%
Specificity ςNo false negative so 
unable to calculate

Conclusions
Ultrasound is an accurate method of diagnosing patella tendon injuries. However, it is 
not an accurate method of diagnosing quadriceps tendon injuries. Hence, this could lead 
to either exposure of patients to undue surgical risk, or undertreating a potentially very 
serious injury. Therefore, we suggest MRI as a first line investigation for quadriceps 
injury.



Numbness around the total knee arthroplasty surgical scar: prevalence and effect 
on functional outcome (No.0012)

Manish Kiran, AvinashParthasarathy, Linda Johnston , Arpit Jariwala

Department of Orthopaedic & Trauma Surgery, IMAR, NinewellsHospital & Medical School, University of Dundee, UK 

Å To study the prevalence of numbness in TKA

Å Find contributing factors

Å Assess its effect on the outcome of the 
procedure.

O B J E C T I V EHODS AND MATERIALS

ωProspectivePROMstudy on 258 patients who
underwentTKAat NHSTayside.

ωPatientswere askedto mark the surgicalscar
andthe numbareaon an imageof the knee.

ωIncision length and the numb area were
calculatedfrom scannedimagesusingsoftware

ωA Dundee Knee NumbnessClassificationwas
developed for assessmentand localisation of
numbness

D I S C U S

ÅHighprevalanceof numbness

ÅNumbnesswas more common in
the subvastusobliqueincision.

ÅThe incision length and area of
numbness positively correlated-
Restrictincisionto <20cm

ÅTheKSSand its componentsdid not
correlate with the prevalence or
areaof numbness.

ÅNumbness does not affect the
functionaloutcome

ÅDiscomfort due to numbnesswas
noted in only a smallpercentageof
patientsςMostly Females

REFERENCES

HassaballaM, ArtzN, WealeA,PorteousA (2012).
Alteration in skin sensation following knee
arthroplastyand its impact on kneelingability: a
comparisonof three common surgical incisions.
Knee Surg Sports Traumatol Arthrosc; 20(10):
1983-1987

Dundee Knee Numbness Classification

Location of numbness
Area of 
numbness

I Inferolateral

A (< 50 cm2)

B (50-100 
cm2)

C (> 100 cm2)

II Superolateral

III Superomedial

IV Inferomedial

V Overlapping (2 and 3 quadrants)

VI  Global (All 4  quadrants)

Figure 1: Cutaneous innervation of anterior knee

Fig 2. Incision length and area calculation

AIM

MATERIALS AND METHOD

Fig 1. Nerves around the knee

ÅPrevalenceof numbnessat 1 year - 53%
ÅFemales comprised 63.5% of cases with

numbness

ÅA mean incision length of 18.3 cm caused
<50 cm2 of numb area, 20.4 cm caused50-
100 cm2 and 21.2 cm caused >100cm2 of
numbarea.

ÅDiscomfortdue to numbnesswas reported

by 8.7% of cases, of which 75% were

females.

RESULTS

DISCUSSION AND CONCLUSION 



The MRI Appearance of the Anterolateral Ligament of the 

Knee (0013)

Jonathan Kosy, Rahul Anaspure, Vipul Mandalia

Detection and Dimensions

Femoral Origin

Meniscal Attachment

Tibial Insertion

Key Discoveries

Retrospective Study of 100 Consecutive Knee MRIs
Exclusions: ACL Deficiency, Lateral Compartment Injury, Age < 16yrs

Visualised in 94% of MRIs
Å Femoral Origin 57%

Å Meniscal Portion 94%

Å Tibial Insertion 94%

Thickness (at Joint-Level)= 1.75 ± 0.57mm

When seen
Å Attachment at Lateral Epicondyle 98.2%

Å Attachment Antero-distal to LE 1.8%

When not seen
Å Broad expansion toward LCL or ITB

7.64 ± 1.26mm below joint line

Clear attachment in all cases where ALL visualised

4 discreet subtypes identified:

Complete 29%               Bipolar 28%

Central 4%               Inferior-Only 29%

1. ALL is visible in almost every MRI

2. Femoral insertion is least well seen 

and subject to anatomical variation

3. Anatomy and Dimensions similar to 

cadaveric dissection studies

4. Meniscal Attachment always present 

when ALL seen

Å Subclassified for 1st time

Á Effect of injury on the ALL

Á Clinical significance of meniscal 

attachment sub-classification

Á Potential indications for selective ALL 

reconstruction / Lateral tenodesis



Knee osteoarthritis functional classification scheme ςvalidation of time dependent treatment effect. One 
year follow-up of 518 patients [poster #0015]

Herman Aa, Mor Ab, Segal Gb, ShazarNa, Beer Yc, HalperinNc, Debi Rd, Elbaz Ab
a Department of OrthopaedicSurgery, Tel-Hashomer; b AposTherapy Research Group, Herzliya; c Department of OrthopaedicSurgery, AssafHaRofehMedical Center, Zerifin,d

Department of OrthopaedicSurgery BarzilayMedical Center, Ashkelon, Israel. 

The purpose of the current study was to validate 
time dependent changes of a recently published 
novel functional classification for patients with 
knee osteoarthritis (KOA), following a home-
based biomechanical treatment (HBBT). 

Introduction

A retrospective analysis of 518 patients with 
KOA was conducted. Patients were graded using 
a novel knee osteoarthritis functional grade 
(KOFG) classification for KOA, based on spatio-
temporal gait analysis. Patients were re-
classified after 3 months and 1 year of HBBT 
(Fig. 1). The time dependent changes in the 
classification were compared to gold-standard 
self-assessment questionnaires, WOMAC and 
short form 36 (SF-36). 

Materials and Methods

Change in KOFG were demonstrated over time. Most 
changes were observed after 3 months of treatment with 
consolidation of the effect at 12 months. For example, of 427 
patients that were KOFG 2-4 at baseline 44.9% and 51.5% 
had lower (better) KOFG at 3 and 12 months of treatment, 
respectively (Table1). 

Results

The KOFG classification scheme offers an objective measurement tool for the assessment of function in 
KOA population and is also a valid tool to assess time-dependent treatment effect. 

Conclusions

Grade 1 Grade 2 Grade 3 Grade 4

Baseline 91 (17.60%) 191 (36.94%) 168 (32.50%) 68 (13.15%)

3 months 138 (26.69%) 235 (45.45%) 118 (22.82%) 27 (5.22%)

12 months 170 (32.88%) 224 (43.33%) 98 (18.96%) 26 (5.03%)

Table 1: Functional gait classification

Overall P value<0.0001; p value <0.0001 for comparing baseline to 3 
months and comparing baseline to 12 months for both; p value = 0.141 for 
comparing 3 months and 12 months follow-up. 

BL 3m 12m
P value

BL-3m

P value

BL-12m

Total SF-

36 score

51.6 

(±0.73)

59.4 

(±0.74)

59.8 

(±0.82)
<0.0001 <0.0001

WOMAC -

pain

46.1 

(±1.00)

30.6  

(±0.95)

27.1 

(±1.00)

<0.0001 <0.0001

WOMAC -

function

42.7 

(±1.02)

30.6 

(±0.96)

27.7 

(±1.05)

<0.0001 <0.0001

. 

The changes in KOFG were validated with WOMAC and 
SF-36 questionnaires that showed similar trends. SF-36 
pain sub-scale showed an improvement of 33.0% and 
38.0% following 3 months and 12 months of treatment, 
respectively (p values <0.0001) (Table 2). 

Table 2 presents the mean (± standard error) of SF-36 and 

WOMAC clinical questionnaires. BL=Baseline, 3m=3 months, 

12m= 12 months

Table 2. Clinical questionnaires outcomes at pre-treatment and 

following 3 and 12 months of treatment.

Contact: researchdept10@gmail.com 



Early results of medial unicompartmental knee replacement with a cemented all polyethylene tibial 016 
component. 

Background

ωToevaluatethe earlyresultsof a fixed bearingmedialUKRperformedusinga
cementedall polyethylene(UHMWPE)tibial component.

Methodology

Results

Conclusion

Aims

ωUnicompartmentalkneereplacement(UKR)canbemobileor fixedbearing.

ωFixedbearingUKRis traditionally performed usinga metal-backedmodular
tibial component.

ÅAll consecutive patients undergoing UKR between Sep 2009-Dec 2014 were 
eligible.

Contact address, M Hossain: munier.hossain@nhs.net

Å 5 year survival (98.3%) comparable to NJR results
Å Patient satisfaction (87%) comparable to published results 
Å 8-10% may have unexplained pain following surgery

M Hossain, K Howard, R Parkinson, Wirral University Teaching Hospitals, Wirral      

Å 181 consecutive UKR performed between September 2009 and December 2014 
were retrospectively reviewed. 

Å All cases were performed by the senior author.
Å We analysed medical records and radiographs.

Å 181 consecutive patients with UKR
Å 2 died
Å 1 relocated overseas and 1 to a different health locality
Å 14 (7.73%) were lost to follow up

Å 163 patients were reviewed

ÅFollow up:  mean 20 months (12-72)
ÅM: F= 90: 74
ÅMean age: 65 (40-87)
ÅMean BMI: 30 (21-49) 
ÅPre-operative varusdeformity ranged from 0-100

ÅThe pre-operative ROM was 1300.
ÅThe post-operative ROM was 1200 (p>0.05). 
ÅMean LOS: 2.8 days (range 1-9)
ÅDVT: 0
ÅMajor wound complications:0
ÅDeep infections:0
ÅRe-operation: 1 
ÅMUA for postoperative pain syndrome and stiffness 

ÅRevisions: 3 (1.66%)
ÅAll revisions were for unexplained pain that persisted after revision
ÅNone of the revisions were performed by the original surgeon
ÅRevision data were  validated  from NJR surgeon feedback

ÅRadiolucency: 4
ÅPatient satisfaction: n=138
Å 121 (87%) were highly satisfied or satisfied with surgery. 
Å 17 (12.31%) were not satisfied following surgery
Å 10 of the 17 unsatisfied patients  (7.24%) had unexplained painKaplan-Meier analysis: 

Cummulativepercentage 
probability of  1st revision at 5 
years is 2.1



Clinical Outcomes Of Tibial Tubercle Transfer For Anterior Knee 

Pain And Patello-femoral Instability 018

S.Gul, P. Lee, A.Davies

Morriston Hospital, Swansea, SA6 6NL

Introduction
Anterior knee pain and patellofemoral instability have

a multi-factorial aetiology and are therefore difficult to

treat. A variety of surgical treatment options have

been proposed for such patients. Tibial tubercle

transfer is one such option and has been described

using different surgical techniques. There is however

a paucity of literature regarding the procedure itself

and its clinical outcomes.

This study describes the clinical efficacy and outcome

of a Tibial Tubercle Transfer (TTT).

Results
94% of patients were satisfied with their decision to 

undergo the operation at the latest follow up. The 

mean Kujala score pre-operatively was 46 points with 

a Standard deviation (SD) of 14.35. At 6 months the 

mean Kujala score had improved to 70 points with a 

standard deviation of 20.25. Patients with patella-

femoral instability alone showed greater improvement 

of Kujala scores compared to patients with anterior 

knee pain alone or pain plus instability.

Methods
86 consecutive patients who underwent TTT for

anterior knee pain and/or patellofemoral instability

were studied prospectively. All patients received the

same rehabilitation protocol postoperatively. Clinical

outcome was measured using the Kujala knee score

pre-operatively and at follow-up. Patients were also

asked to rate their satisfaction with the procedure.

Mean duration of follow up was 1.7 years (6 months

to 3 years).

Conclusions
Our experience suggests that rotational tibial tubercle 

transfer provides a safe and effective surgical 

treatment option for patients with anterior knee pain 

and patellofemoral instability. Patients with 

patellofemoral instability pre-operatively derived the 

most benefit.

UKNLR Database
Post-operative Rehabilitation:
0-2 Weeks: Braced in extension. Full weight bearing

2-6 Weeks: Braced when mobile. Brace off for SLR 

and knee curl quads exercises when seated.
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MAGNETIC RESONANCE IMAGING (MRI) EVALUATION 

OF RECURRENT PATELLAR INSTABILITY ( 0020)

Muhammad Adeel Akhtar, B Ascherl, I Curzon, S Fitzgerald, A Hui

Orthopaedic & Radiology Departments, James Cook University Hospital, Middlesbrough.
Introduction

MRI scan is used to evaluate the status of MPFL and trochlear dysplasia following recurrent patellar instability. Our aim wasto study the MRI findings 

in patients undergoing MPFL reconstruction.

Results

The meanagefor 10 female(53%) and9 male(47%) patientswas21 years(range13-33). MPFL wasidentifiedin all patientsby all threeobservers.

MPFLwasfoundto beintactin 12patients(63%), laxin 1 patient(5%) andtorn in 6 patients(32%). Thekappavaluefor MPFLstatuswas0.57. MPFL

rupturesitewaspatellain 5 patients(83%) andbothpatellaandfemurin 1 patient(17%) with akappavalueof 0.66. Trochleardysplasiawasnotedin 16

patients(84%) with a kappavalueof 0.26. 6 patients(32%) hadpatellartilt on MRI scanwith a kappavalueof 0.57 for inter-observervariability. The

meanInsall-Salvatiratiowas1.3 (range1.1-1.6). Thepatellaaltawasnotedin 12/ 18patients(67%) with akappavalueof 0.93.

Conclusions

Trochleardysplasiawaspresentin 84% patientsandpatellaaltawasnotedin 67% cases. Therewaspoor inter-observeragreementfor MRI findingsfor

MPFLstatus(kappa0.57), trochleardysplasia(kappa0.26) andpatellartilt (kappa0.57). Thehighestinter-observeragreementwasfor patellaaltawith a

kappavalueof 0.93. WebelievethatMRI findingsalonecannotbeusedasthedefinitivediagnostictestfor patellarinstability.

Material and Methods
TheMRI scansof 19patientsundergoingMPFLreconstructionwerereviewedby3 consultantradiologistto assesstheMedialpatellofemoralligament

(MPFL),trochleardysplasia,patellartilt andpatellaalta. The inter-observeragreementfor differentfindingson the MRI scanwasassessedby using

Kappatest.



MAGNETIC RESONANCE IMAGING (MRI) AND OUTCOMES IN ADOLESCENTS 

UNDERGOING PATELLAR STABILIZATION FOR RECURRENT PATELLAR 

INSTABILITY (0021)
Muhammad Adeel Akhtar, F Yaish, A Hui

Orthopaedic Department, James Cook University Hospital, Middlesbrough.
Introduction

Our aim was to study the MRI findings and outcomes following surgery for patellar instability in adolescents.

Results

The meanagefor 6 femalesand 4 maleswas16 years(range13-18). 1 patienthad bilateralpatellarstabilization. There were 8 (72%) Medial

patellofemoralligament(MPFL) reconstructionand3 patients(28%) hadMPFL reconstructionandTrochleoplasty. The growthplatewasopenin 2

patients(20%) andclosedin 8 (80%) on preoperativex-rays. 7 patientshadpreoperativeMRI scanswhichshowedanintactMPFL in 4 (57%), torn in 2

(29%) andlaxin 1 patient(14%). MPFL wastorn from patellaandfrom both patellaandfemoralsitesin 1 patienteach. 6 patients(86%) hadtrochlear

dysplasia,1 patient(14%) hadpatellatilt and1 patient(14%) hadpatellaaltaon MRI scanevaluation. ThemeanInsall-Salvatiratiowas1.24(range1.1-

1.6). Themeanfollow up was21months(range5-42). At the lastfollow up therewereno furtherepisodesof patellarinstability,leglengthdiscrepancy

or patellarmalalignment.

Conclusions

We studiedthe MRI findingsandoutcomesfollowingpatellarstabilizationin adolescentswith patellarinstability. Trochleardysplasiawasa common

finding in 86% patients. 3 patients(28%) requiredTrochleoplastyalongwith MPFL reconstructionfor patellarstabilization. Therewereno further

episodesof patellarinstability. WerecommendMPFLreconstruction+/-Trochleoplastyin symptomaticadolescentswith patellarinstabilityaswebelieve

it issafeto breachtheepiphysealplateduringMPFLreconstructionandthisdidnot leadto growtharrest.

Material and Methods
10patientsundergoingpatellarstabilizationundertheageof 18yearswereidentified. Demographicdetails,MRI findings,typeof stabilization,length

of follow up,leglengthdiscrepancy,malalignmentandfurtherinstabilitywerestudied.



OBJECTIVE

METHOD

RESULTS

DISCUSSION

BACKGROUND

Up to 20% of patients have lessthan satisfactoryoutcomesfollowing a total knee arthroplasty (TKA),with
many sufferingfrom unexplainedpain. Thereis a theoretical possibilitythat suchongoingsymptomsmaybe
attributed to metal hypersensitivity. Cutaneousmetal hypersensitivity to nickel, palladium, cobalt, and
chromiumis seenin 10-17%of the population. Patientsreportingseverecutaneoussensitivityto metals,may
benefit from hypersensitivityάŦǊƛŜƴŘƭȅέTKAimplants1,2.

Toassessthe marketavailabilityof metalhypersensitivityάŦǊƛŜƴŘƭȅέTKAimplants.

TKAimplantsutilisedin the UKandSwedenwere identified from their 2013nationaljoint registries. Companies
manufacturing/marketingthese implantswere questionedregarding their implant characteristicsparticularly
implantdesignandmaterialthat it wasmanufacturedfrom.

Informationabout 24 TKAimplantswasobtained. 15 of thesesystemshad a hypersensitivityάŦǊƛŜƴŘƭȅέoption
for both tibial and femoralcomponentswhichwasidentical in designand instrumentationto the conventional
system.
Therewas variation in the types of hypersensitivityάŦǊƛŜƴŘƭȅέimplantsavailablecurrently, which fell broadly
into two categories2:

1. Coatedimplants - madeof cobalt chromeand coatedwith a superficialmetal hypersensitivityάŦǊƛŜƴŘƭȅέ
layer(suchastitanium nitride or zirconianitride).

2. Implantsexclusivelymadeof materialsother thancobaltchrome(suchas titanium or zirconiumalloys).

MosthypersensitivityάŦǊƛŜƴŘƭȅέimplantswereavailableoff the shelf.

SeveralTKAimplantshaveidentical hypersensitivityάŦǊƛŜƴŘƭȅέoptions. SuchhypersensitivityάŦǊƛŜƴŘƭȅέimplants
vary in their design which could influence their properties. CoatedTKAsystemsallow for the tribological
propertiesof cobalt-chrometo be retainedbut thesearesusceptibleto asperities. In contrast,TKAsystemsmade
wholly of hypersensitivityfriendly materials, such as titanium, are not sensitiveto asperitiesbut may have
inferior biomechanicalpropertiesincludingreducedstrength.

!Ǿŀƛƭŀōƛƭƛǘȅ ƻŦ ƘȅǇŜǊǎŜƴǎƛǘƛǾƛǘȅ άŦǊƛŜƴŘƭȅέ ¢Y! ƛƳǇƭŀƴǘǎ  (0022)

Sanil H. Ajwani1, C.P. Charalambous1,2,3      (sanilajwani@doctors.org.uk)
1. Orthopaedic Department, Blackpool Teaching Hospitals NHS Trust, Blackpool, UK. 2. School of Medicine and Dentistry, University of Central Lancashire, Preston, UK

3. Institute of Inflammation and Repair, School of Medical and Human Sciences, University of Manchester, Manchester, UK.

9

1

5

TYPE OF HYPERSENSITIVITY FRIENDLY PROSTHESIS

N
u

m
b
e

r 
o

f 
im

p
la

n
ts

Complete coating Partial Coating Alternative Alloy

12

3

OFF THE SHELF CUSTOM MADE

N
u

m
b

e
r 

o
f 
p

ro
s
th

e
s
is

AVAILABILITY OF IMPLANTS
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Returning To Work After Journey II Total Knee Replacement (e-poster 0023)
Ann Avery, Joanne Banks, John Davidson, Andrew Phillipson, Jill Pope & Alasdair Santini.

The Lower Limb Arthroplasty Unit, The Royal Liverpool & Broadgreen University Hospitals ïjill.pope@rlbuht.nhs.uk   

Introduction

With increasing numbers TKR implanted in younger patients and a rise in state pension age to 67 years, many may have surgery whilst in employment,

hence information regarding return to work will help in the shared decision making process.

Method

We prospectively assessed 100 patients with a Journey II TKR analysing pre- and post-operative outcome scores, intensity of work and return to

employment.
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Results

Twenty-seven were in employment pre-operatively with 25 returning to the same job post-operatively at a mean time of 13.9 weeks. Those in light work

returned earlier at 12.0 weeks. No patient not working pre-operatively, re-commenced work post-operatively. Both employed and non-employed groups

showed significant improvement in SF-12 (physical), WOMAC and Oxford scores post-operatively but a non-significant drop in SF-12 (mental) score.

Those patients in employment had significantly better pre-operative SF-12 (mental), WOMAC and Oxford scores than those not employed. Whilst both

groups improved, those returning to employment maintained significantly better scores.

Conclusions

1.Almost all patients return to the same employment after a Journey II TKR at an average of 13.9 weeks.

2.Those in light work return earlier.

3.Employed patients have better pre-operative scores.

4.Both groups improve but those in employment gain better post-operative scores.

5.This information may help the shared decision making process.

Patients not in employment Employed patients



ALL Injury in Association 

with ACL Rupture on Pre-op 

MRI 
(0024)

What Injury Pattern is Seen?

JD Kosy, PJ Schranz, 

R Anaspure, VI Mandalia

Is the ALL Visible? 

Is ALL Injury Associated with

Meniscal Injury ?

Is Timing of the MRI Important?

Take Home Messages

1

2

3

4

Largest MRI Study of ALL in the ACL Deficient 

Knee
Å280 consecutive patients 

ÅFrom prospective ACL Reconstruction database

Yes
Å Seen in 93.9% of cases

Å Similar anatomy demonstrated to study in 

uninjured knee

Rupture
(Discontinuity)

Oedema
(But Continuity)

Full- Thickness

2.50 %

Partial-Thickness

6.79 %
Avulsion

0.71 %

No
Å No association found with lateral or 

medial meniscal tears

Yes
Å Incidence

Å < 3 months from Knee Injury = 14.6% 

Å > 3 months from knee Injury = 5.15%

ÇThe ALL can be evaluated on pre-op MRI

Ç Injury only seen in 10% of cases of ACL Rupture

ÇThere is a 3-fold increase in injuries seen if MRI performed 

within 3 months of knee injury

No Injury to ALL seen in 90%of MRIs

Avulsion
(Segond)
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Does Pre-operative Anxiety and Depression Affect Patient Outcome after 
Primary Knee Replacement Arthroplasty? 0025
Jones AR, James ETR, Davies AP          MorristonHospital, Swansea

INTRODUCTION
Å Patients experiencing chronic pain are at increased risk of psychological distress, 

commonly manifesting as anxiety and depression
Å Pain is the predominant clinical symptom of patients requiring knee 

arthroplasty surgery
Å Therefore, patients requiring arthroplasty are at risk of psychological distress
Å Multiple factors affect outcome after knee arthroplasty
Å A recent study has shown both pain and psychological distress to improve after 

surgery, but no long term data is available

AIM
Å To ascertain if outcome after knee replacement arthroplasty is affected by pre-

operative anxiety and/or depression

PROMs
Å Multiple Patient Reported Outcome Measures have been reported for both pain 

in arthroplasty patients and psychological status. Three have been extensively 
validated:

Å OKS ςOxford Knee Score
Å AKSS ςAmerican Knee Society Scores
Å HADS ςHospital Anxiety and Depression Score

METHODS
Å 104 patients undergoing 107 knee arthroplasty procedures were included
Å OKS / AKSS / HADS scores were recorded pre-operatively, 6 weeks, 1 year and 7 

years post operatively 

RESULTS
44% - abnormal PRE-operative HADS

BLUEline ςabnormal HADS pre-op
REDline   ςnormal HADS pre-op
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DISCUSSION
Å Psychological distress is common in arthroplasty patients
Å Improving knee pain and function correlates with improved levels of 

psychological distress
Å Knee replacement arthroplasty positively influences all of the outcome 

measures
Å Improvements in pain and function remain for many years

Anxiety Depression OKS

AKSS - Pain AKSS - Function





Is there any difference in unplanned admission for 
daycase ACL reconstruction with femoral vs. saphenous 

nerve blocks? (0030)
Angel CK, Rodger M, Cattell AE, Isaac D & Hockings M.

Department of Trauma and Orthopaedics, Torbay Hospital, Torquay, Devon, UK

e-mail contact: charlotteangel@nhs.net

INTRODUCTION

Á Over the last 2 decades there has been a huge increase in the amount of surgery 

being performed as daycase procedures1. This is due, in part, to the advances in 

regional anaesthesia.

Á Single injection peripheral nerve blocks and continuous peripheral nerve blocks 

have been shown to reduce hospital stay when compared to traditional pain 

management techniques2.  

Á Arthroscopic ACL reconstruction has being undertaken in the UK since 19983. In 

2005, our institution introduced a standardized daycase protocol for ACL 

reconstruction. This included a general anaesthetic (GA) with femoral nerve block 

along with local anaesthetic wound infiltration as standard4. 

Á A small but significant number of patients were found to be requiring admission 

due to their inability to safely mobilise secondary to their femoral nerve block. 

Á In response to this finding, Torbay Hospital changed from using a femoral nerve 

block to using a saphenous nerve block as routine in 2012, to enable patients to 

fully weight bear immediately post-op.  

METHODS

Á This is a retrospective study of 98 eligible patients who underwent ACL 

reconstruction under GA + regional block from January 2012 to May 2015.  

Á 23 patients had a femoral block and 47 had a saphenous block performed, all under 

ultrasound guidance by a qualified anaesthetist. There was an equal distribution 

across both groups of the type of graft (hamstrings and bone-tendon-bone used.

Á Data was analysed statistically using Fishers exact test. 

CONCLUSIONS
ACL reconstruction can be done satisfactorily as a daycase procedure using a regional block for 
post-operative pain management. There is no significant difference between using a femoral or 
saphenous nerve block for this procedure. 

Our study shows a significantly increased rate of re- admission due to failed safe mobilization 
with a femoral block compared to a saphenous block (p=0.0294). We found no significant 
evidence that saphenous nerve block provides insufficient analgesia for a hamstrings graft ACL 
reconstruction.

References

1. Wilson SH, Rest C, Pearce-Smith B, Hudson ME, Chelly JE. Regional Anaesthesia for Ambulatory Surgery: The Ideal Technique for a Growing Practice. Anaesthesiology News 2013; April 2013:1-11

2. Lenart MJ, Wong K, Gupta RK, Mercaldo ND, Schildcrout JS, Michaels D, Malchow RJ. The impact of peripheral nerve techniques on hospital stay following major orthopedic surgery. Pain Medicine 2012;13(6):828-
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RESULTS

Figures 1&2: Eighteen patients (18.3%) were admitted to hospital following their surgery. 11 

were planned daycase that failed discharge on day of surgery. ACL reconstructions done as part 

of a multiligamentous reconstructions were excluded from this study.

Figure 3: No patients rated the procedure 

unsatisfactory. 

89%	

11%	

Planned	daycase	ACL	Reconstruc on	

Successful	

Unplanned	
admission	

Statistically
significant? 

P-value 

Does BTB lead to a difference in unplanned admissions, 
compared to Hamstring irrespective of technique? 

No 0.0738

Does BTB lead to a difference in unplanned admissions 
compared to Hamstring when using a saphenous block 
technique? 

No 0.181

Does BTB lead to a difference in unplanned admissions 
compared to Hamstring when using a femoral block 
technique? 

No 0.349

Does a saphenous nerve block lead to less 
unplanned admissions compared to femoral 
nerve block? 

Yes 0.0294

For both hamstring and BTB patients, was there a 
difference in Ȭsatisfactionȭwith either saphenous or 
femoral blocks? 

No 0.311

For hamstring patients, was there a difference in 
Ȭsatisfactionȭwith either saphenous or femoral blocks? 

No 0.311



Identifying Pre-operative Neuropathic Pain As A Marker Of Poor 

Outcome Following Knee Replacement Surgery (E-poster Reference No. 0033).

Anushka Soni1,2, Nick Bottomley3, Will Jackson3, Irene Tracey1, Kassim Javaid2, Andrew Price2,3

(anushka.soni@ndorms.ox.ac.uk)
1. Centre for Functional Magnetic Resonance Imaging of the Brain (FMRIB),Nuffield Division of Anaesthetics, Nuffield Department of Clinical Neurosciences, University of 

Oxford, Oxford, UK  2. Oxford NIHR Musculoskeletal Biomedical Research Unit, Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, University 

of Oxford, Oxford, UK.  3. The Knee Service, Nuffield Orthopaedic Centre, Oxford.

Background
Å Neuropathic pain is present in some patients with knee 

OA
Å This may be associated with a poor outcome following 

arthroplasty

Aim
Å To compare outcome following arthroplasty  between 

patients with and without pre-operative neuropathic pain

Methods
Å Patients with nociceptive, unclear, and neuropathic pain 

were identified pre-operatively
Å The difference in OKS at 2 and 12-months post-

operatively and the presence of persistent post-surgical 
pain were investigated

Å The analyses were replicated in a larger, independent 
validation cohort (COASt).

Results
Å Patients with neuropathic pain had 

significantly worse OKS at baseline 
and at 2 and 12-months post-
operatively, compared to the 
nociceptive group (Figure 1).

Conclusion
ÅNeuropathic pain is associated with 

significantly worse outcome at 2 and 
12-months post-operatively

ÅThis may be improved with targeted 
therapy pre, peri and post-operatively.
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The Effect of Knee Arthroscopy on C-Reactive Protein and Erythrocyte Sedimentation Rate (0035)

Introduction

Aim

Methods

References
1) Reigstad, O., & Grimsgaard, C. 2006. Complications in knee arthroscopy. Knee Surg Sports Traumatol Arthrosc. 14(5):473-7. 
2) Salzler, M,J., Lin, A., Miller, C,D., Herold, S., Irrgang, J,J., & Harner, C,D. 2014. Complications after arthroscopic knee surgery. Am J Sports Med;42(2):292-6. 
3) Yeranosian, M.G., Petrigliano, F.A., Terrell, R.D., Wang, J.C., & McAllister, D.R. 2013. Incidence of postoperative infections requiring reoperation after arthroscopic knee surgery. Arthroscopy. ;29(8):1355-61
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Simon Middleton,BenIvory,MichaelHockings 
Torbay District General Hospital. South Devon. Simon.middleton@nhs.net

Analysis of 90 day mortality in TKR at Torbay Hospital (0036)

Introduction: Higher than expected 90 day mortality over 10 years highlighted by the NJR (15/7/05 ς17/2/15). 
Retrospective review of notes, cause of death and independent anaesthetic review

Conclusions: Historically high mortality now reducing yearly. NJR data was accurate. 
Positive impact of increased anaesthetic input pre and post op has reduced mortality. 

BASK 2016. Abstract ref:- 0036
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Results: 
Å NJR vsHospital data was accurate
Å Avgage at death 80 (63-93). 75% were over 75. Yearly 

fall in rate of death, increasing age at death
Å Yearly fall in death rate
Å Yearly increase in time to death (10 days prior to 

2010, 37 days after 2010)
Å 1 PM performed on death after 2010

Discussion: A change in 2010 has a profoundly positive impact on 90 day mortality. 
Å Stratification of individual risk of death via cardiopulmonary exercise testing
Å 2 ring fenced elective orthopaedic HDU looked after by ITU for predicted 30 day mortality >1%
Å Reduced Predicted mortality from 2.7%  to actual mortality 0.3%, less cancellations, cost saving for trust



1. Cardiff and Vale Orthopaedic Centre, University Hospital Llandough,  Cardiff,  United Kingdom

2.   Department of Trauma & Orthopaedics,  Wishaw General Hospital,  Wishaw,  United Kingdom

Arthrodesis is a salvage alternative to permanent resection arthroplasty 

or above-knee amputation (AKA). Fixation options include internal 

compression plating, external fixation, and intramedullary (IM) nailing.

The aim of this study was to evaluate the outcomes of arthrodesis with a 

long IM nail as limb salvage for complex periprosthetic knee infections.

Introduction

12 consecutive cases, performed between 2003 ï2014.

Primary TKA :  3 patients

Revision or re-revision TKA :  5 patients

Failed previous arthrodesis :  4 patients

Mean follow up: 38 months.   No patients lost to follow up.

Desired outcomes : (1)  mobilize without pain

(2)  solid radiographic fusion

(3)  eradication of infection

Patients and Methods

The decision to perform arthrodesis is not simple, 

especially as revision techniques are developing.  

Numerous previous attempts at revision 

arthroplasty, co-morbidities, and infections 

with highly resistant organisms are related to 

poorer outcomes.  An earlier study also found 

that successful union was less likely with an 

increasing number of previous knee operations.

Although technically challenging, knee 

arthrodesis with a long IM nail can alleviate 

pain, allow early mobilization, and restore 

quality of life in selected patients with 

complex periprosthetic infections. 

Immediate post-op 

knee x-ray following 

long IM nail fixation 

Progression to 

radiographic fusion

at 8 months post-op

At most recent follow up:

Å11 patients (92%) demonstrated stable fusion

8 patients achieved union primarily.  3 patients (who 

underwent the highest number of previous operations, and 

were infected with MRSA / VRE) required repeat 

procedures, but all of these went on to achieve union.

1 patient required AKA due to peripheral vascular disease.

Å10 patients (83%) were ambulatory without pain

2 patients required the use of a wheelchair.

Å10 patients (83%) remained without infection

2 patients managed with suppressive antibiotic therapy.

Results Discussion
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Absolute Oxford Knee Scores are influenced by levels of psychological distress 
Jones AR, James ETR, Davies AP

MorristonHospital, Swansea

INTRODUCTION
Å The Oxford Knee Score is established as the benchmark self assessment tool 

for knee pain and function in osteoarthritis
Å Pain, the predominant symptom of osteoarthritis is known to be associated 

with psychological distress
Å tǎȅŎƘƻƭƻƎƛŎŀƭ ǎȅƳǇǘƻƳǎΣ ǎǳŎƘ ŀǎ ŀƴȄƛŜǘȅ ŀƴŘ ŘƛǎǘǊŜǎǎΣ Ŏŀƴ ŀƭǘŜǊ ƻƴŜΩǎ 

perception of pain

AIM
Å We aimed to investigate the relationship between anxiety and/or 

depression and the Oxford Knee Score

PROMS
Å HADS ςHospital Anxiety and Depression Score; an established tool to 

measure levels of psychological distress
Å OKSςOxford Knee Score; a validated tool to assess pain and function

METHOD
Å A prospective study of 104 patients undergoing 107 knee arthroplasty 

procedures
Å HADS and OKS recorded pre-operatively, 6 weeks, 1 year and 7 years post-

operatively
Å HADS:  >7 = abnormal ; >11 severely abnormal
Å OKS: 0 = Best possible score ; 48 = worst possible score

DISCUSSION
Å An increased HADS is associated with a worse OKS at all time points
Å As severity of anxiety and/or depression increases, so does the OKS 

suggesting worse pain and function
Å Knee arthroplasty improves all scores, irrespective of starting point
Å The use of threshold scores for management decisions is inappropriate as 

functional scores are affected by psychological status of the patient

RESULTS
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DIY Database vs UKKOR 

for Patient Reported Outcome Scores after Osteotomy (0049)

W. Al-Azzani (Al-AzzaniW@cardiff.ac.uk), A. Riddell, A. Davies

Morriston Hospital, Swansea

Introduction

Peri-articular osteotomy for correction of mechanical

axis mal-alignment at the knee has become

increasingly popular with the advent of better pre-

operative planning radiology and improved surgical

instrumentation and fixation. Patient reported outcome

scores (PROMS) are part of good surgical practice.

The UK Knee Osteotomy Registry (UKKOR) was

established to offer a standardised electronic platform

for gathering PROMS data for osteotomy patients

nationally. The success of UKKOR is dependent on

compliance with data input from both patients and

surgeons.

Results

A total of 30 patients had surgery between January

2011 and November 2014 and 10 patients since

November 2014. The rate of pre-operative PROMS

data capture was 97% (29/30) for the DIY database

and 70% (7/10) for the UKKOR database.

Capture of post-operative data at 6 months was 63%

(19/30) for the DIY database at any time point and 0%

for the five UKKOR patients who have follow-up

scores due.

Methods

The senior author has maintained his own PROMS

database for osteotomy patients since 2011. In this

óDIYôdatabase pre-operative and 6 months post-

operative Oxford Knee Scores (OKS) and American

Knee Society Scores (AKSS) were gathered

prospectively.

We report the rate of data capture using the DIY

database (2011-2014) and compare this to the rate

using the UKKOR which was adopted by the senior

author in November 2014.

Conclusions

The UKKOR is an important new tool that should

assist with the national capture of PROMS data in a

relatively young and active patient cohort undergoing

joint preserving surgery. It could become a useful

source of data on which to base management

decisions if rates of data capture are adequate.

Our experience is that data capture rates may be low

unless patients are followed up personally and urged

to engage with the process. E-mail prompts alone

seem to be insufficient and this may need to be

addressed if the registry is to succeed to answer the

questions it was designed to answer.
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Outcomes of Debridement, Antibiotics and Implant Retention 

(DAIR) procedure in Acute Periprosthetic Joint Infection (PJI)  

[0051]

Sieh Yen Heng & Sanjeev Agarwal                 

Cardiff and Vale University Health Board

Email address: HengSY2@cardiff.ac.uk

Introduction

Periprosthetic joint infection (PJI) is one of the most serious 

complications of joint arthroplasty. One treatment option is 

debridement, antibiotics and implant retention (DAIR) 

procedure. (1) Our study aims to investigate the efficacy of 

DAIR in total hip (THA) and total knee (TKA) arthroplasties 

and the factors that might contribute to its success.

Materials and method

We conducted a retrospective study on 14 patients who 

underwent DAIR at Llandough Hospital. All patients were 

reviewed for at least 12 months. Patient demographics, 

symptom duration, type of pathogen, medical co-morbidities 

and the presence of a history of previous PJI were recorded. 

Variable Success

(n=5)

Failure

(n=9)

Mean age 74.6 71.2

Gender (Female) 2 3

BMI 1 (kg/m2) 32.8 33.8

THA:

Primary 1 -

Revision - 3

TKA:

Primary 2 3

Revision 2 3

Medical comorbidities:    

Chronic renal failure (n=2) - 2

Diabetes mellitus (n=6) 2 4

Rheumatoid arthritis (n=1) 1 -

History of previous PJI  

Duration of symptoms 2:

- 5

Ò 5 days 2 3

> 5 days 2 5

Microbiology:

S. aureus (n=5) 2 3

Streptococcus (n=3) 1 2

E. coli (n=2) - 2

Enterococcus (n=1) - 1

CNS (n=4) 2 2

Negative culture (n=1) 1 -

PE exchange 3 (n=7) 3 4

1 1 patientôs data was 

unavailable from 

success group. 

2 2 patientsô data 

were unavailable. 1 

from success group, 

1 from failure group.

3 1 patientôs data was 

unavailable from 

failure group.

S. aureus = 

Staphylococcus 

aureus; E. coli= 

Escherichia coli; 

CNS= coagulase 

negative

Staphylococcus; PE= 

Polyethylene

Table of results:

Results

We recorded an overall success rate of 

37.5%. Failures were associated with 

history of previous PJI, chronic infection, 

longer duration of symptoms, diabetes 

mellitus and chronic renal failure. Type of 

pathogen was not associated with failure. 

Conclusion

Our data demonstrated a low success rate 

of DAIR. It is however a worthwhile 

procedure to help avoid expensive and 

complicated revision surgery in this group 

of patients. 
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Cardiff and Vale Orthopaedic Centre, University Hospital Llandough,  Cardiff,  United Kingdom

Antibiotic loaded cement spacers are used 

in two-stage revision protocols for infected 

total knee arthroplasty (TKA).  Additional 

antibiotics can be added to cement, giving 

higher therapeutic doses for the treatment 

of periprosthetic joint infection, and 

allowing tailoring to specific organism(s).

We describe a technique for producing 

an on-table, static, reinforced cement 

spacer for massive bone defects ïthe 

óApple Coreô spacer ïto provide joint 

stability in cases of multiply revised 

knees in the presence of significant 

bone loss and/or ligamentous 

instability.

Introduction

The óApple Coreô spacer is made of three components:  (1) a ócentral barô,  

(2) a bone cement óapple coreô,  and (3) a covering óskinô of antibiotic 

loaded bone cement. 

A radical debridement is considered imperative in the first instance. Following this, 

the defect is measured in extension and with the limb held with gentle traction.  

1. External fixator connecting rods are used in combination to internally splint the defect 

(theócentral barô). Overlapping rods can be combined using circlage wires as needed.  

2. The central bar is covered in standard PMMA cement (the óapple coreô) which 

stabilises the bone interfaces and soft tissues.

3. The óapple coreôis covered with high-dose antibiotic loaded cement óskinô. As the

bone cement óskinô sets, its surface area is increased by stippling the outer layer 

with a MacDonald dissector, thus increasing potential antibiotic elution.

Post-operative weight bearing status is judged on the stability of the bone interface and 

soft tissue tension. Weight bearing is generally supported by an external brace or splint. 

Surgical Technique

Patients with multi-revised TKA, 

presenting with massive bone 

loss, are particularly challenging.  

Many of the available articulating 

or static spacers do not provide 

sufficient stability for this group of 

patients.

To date, we have performed 

this technique in 9 patients 

with complex, recurrent 

infected TKA at our institution.

All 9 patients went on to 2nd 

stage revision procedures and 

retained their limbs.

Discussion

1. Insall JN, Thompson FM, Brause BD. Two-stage 

reimplantation for the salvage of infected total knee 

arthroplasty. J Bone Joint Surg Am. 1983; 65(8):1087-

98. 

1. Buchholz HW, Engelbrecht H. [Depot effects of various 

antibiotics mixed with Palacos resins]. Chirurg. 1970; 

41(11):511ï515. [Article in German]

1. Salih S, Paskins A, Nichol T, et al. The cement spacer 

with multiple indentations. Increasing antibiotic elution 

using a cement spacer The cement spacer with multiple 

indentations: increasing antibiotic elution using a cement 

spacer 'teabag'. Bone Joint J 2015; 97-B(11):1519-24.

2. Dunne N, Hill J, McAfee P, et al. In vitro study of the 

efficacy of acrylic bone cement loaded with 

supplementary amounts of gentamicin: effect on 

mechanical properties, antibiotic release, and biofilm 

formation. Acta Orthop. 2007; 78(6):774-85.

3. Emerson RH Jr, Muncie M, Tarbox TR, Higgins LL. 

Comparison of a static with a mobile spacer in total knee 

infection. Clin Orthop Relat Res. 2002; (404):132-8. 

ReferencesCentral bar comprised of Hoffman external 

fixator rods, covered with standard cement 

óApple Coreô.

rahul.kakar276@googlemail.com

óApple Coreô and application of high-dose 

antibiotic loaded cement óskinô.

End result with stippled surface of the 

cement óskinô to enhance local antibiotic 

elution.

Post-operative 

radiograph showing the 

óApple Coreô cement 

spacer in situ.



Outcome of the first 500 cases of a new 
Total Knee Replacement prosthesis (0057)
Bloch BV, James PJ. Nottingham University Hospitals NHS Trust

benjamin.bloch@nuh.nhs.uk

Background:

We report the outcome of the first 500 Attune 
(DePuy, Warsaw, Indiana) TKRs, performed by or 
under the supervision of the senior author

Patients:
Age 67 (range 47-83)
Follow-up 1.8y (range 6m-4y)
BMI 31 (range 14-59)
Male : Female 44% : 56%
CR : PS design 49% : 51%
Patella resurfacing 62%
Mobile : Fixed poly 95% : 5%

Results:
0 revisions to date
2 secondary patellar resurfacings 

(both in PS designs)
1 infection (successfully treated with DAIR)
1 mobile bearing spin-out (treated with MUA)
7 MUAs for stiffness

Conclusion:
Attune has excellent early survivorship
Survivorship using revision/secondary resurfacing 
as endpoint = 99.6% at 1.8y
Reoperation for any cause = 97.8%
Further work underway to examine clinical 
outcomes



Is Bi-cruciate Retaining Total Knee Arthroplasty the Answer? Functional Outcome Results of a Non-design Centre Pilot Study (Poster 0059)

Abtin Alvand, Hannah Wilson, Reza Mafi, David Beard, Nick Bottomley, William Jackson, Andrew Price  

Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, University of Oxford, UK
abtin.alvand@ndorms.ox.ac.uk

Å 24 BRTKAs(VanguardXP,ZimmerBiomet) performedfor treatment of end-stageknee
osteoarthritisusinga standardisedtechnique

Å Timeperiod: January2014andApril 2015

Å Patients had intact cruciate ligaments but their disease 
pattern meant they were unsuitable for unicompartmental knee                                                          

arthroplasty (UKA)

Outcomemeasures:

Å Earlypost-operativecomplications
Å One-yearfunctionaloutcome(OxfordKneeScores,OKS)

Å Alteration of our surgicaltechniquehasnow addressedthe problem of post-operative
stiffnessobservedwith earliercases

Å One-year functionaloutcomeof BRTKAscomparesfavourablywith cohort of TKAsand
approachesthat of UKAsperformedat our institution

Å BRTKAis an interestingconceptand requiresfurther evaluationin order to determine
its future role in managingend-stage knee arthritis based on the diseasepattern
pathoanatomy

Introduction

Aims

Å Contemporary total knee arthroplasty (TKA) implants                                          

have excellent long-term survivorship

Å 10-20% of patients remain unsatisfied with the                                                 

functional outcome of their surgery 

Å Bi-cruciate retaining TKA (BRTKA) aims to address this                                               

problem by preserving cruciate ligaments 

Å To determine safety profile and functional outcome following BRTKAs performed in a 
non-design centre

Methods

Conclusions

Results
Demographics:
Å Meanage: 69 (range52-89)
Å MeanBMI29.8 (21-37)

Outcome measures:
Å No early implant revisions 
Å No intra-ƻǇŜǊŀǘƛǾŜ ŎǊǳŎƛŀǘŜ ΨƛǎƭŀƴŘ ŦǊŀŎǘǳǊŜǎΩ                         

(a recognised complication observed in the design-ŎŜƴǘǊŜΩǎ ƛƴƛǘƛŀƭ ǎŜǊƛŜǎύ
Å One pulmonary embolus 
Å One suture abscess (requiring antibiotics)
Å Two patients underwent manipulation under anaesthetic for stiffness 

Mean Pre-op OKS (range) Mean Post-op OKS (range)

Bicruciateretaining TKA 19 (8-34) 39 (24-47)

StandardTKA 
(Average cohort at our unit)

19 37

UKA                                   
(Average cohort at our unit)

20 43
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Cementless Oxford UnicompratmentalKnee Arthroplasty ς
Is Incomplete Seating Of The Tibial Component At 

Implantation A Problem?

Key Results:
Å 90/420 (21.4҈ύ ŎŀǎŜǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ΨƭƛŦǘ-ƻŦŦΩ ƻŦ ǘƘŜ ǘƛōƛŀƭ ŎƻƳǇƻƴŜƴǘΦ 
Å¢ƘŜ ΨƭƛŦǘ-ƻŦŦΩ ƎǊƻǳǇ ŀƴŘ ŎƻƴǘǊƻƭ ƎǊƻǳǇ  ǿŜǊŜ ǿŜƭƭ ƳŀǘŎƘŜŘ ŦƻǊ ŀƎŜ 70 (47-88) vs 67 (44-

81), and gender (1:2; M:F). 
Å 100% of the lift off group had settled to a stable position on radiographs at one year. 
Å There was no significant difference in the mean improvement in OKS between the two 

groups (p=0.274). 

Discussion:
ÅΨ[ƛŦǘ-ƻŦŦΩ ƛǎ ŜȄǇŜŎǘŜŘ ƛƴ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 20% Oxford cementlessUKA post-operative radiographs
Å The radiolucency resolved without any intervention by a maximum of one year and had no effect on clinical outcome. 
Å There are several operative steps and errors that may lead to the tibial component remaining elevated on the lateral edge.
Å9ȄŎŜǎǎƛǾŜ ƛƳǇŀŎǘƛƻƴ ǘƻ ǇǊŜǾŜƴǘ ǘƘƛǎ ΨƭƛŦǘ-ƻŦŦΩ ǎƘƻǳƭŘ ōŜ ŀǾƻƛŘŜŘΣ ōǳǘ ŎŀǊŜŦǳƭ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘŜ ǘƛōƛŀ ŀƴŘ ƛƳǇƭŀƴǘŀǘƛƻƴ ǎƘƻǳƭŘ ōe advocated.

Aim and Introduction:
To determine if incomplete seating of tibial components effects functional outcome or re-
operation rates at 1 year post implantation of Oxford medial cementlessUKAs 
Å Prospective matched cohort study to one year of 180 Oxford UKAs, comparing 

functional outcomes (OKS) and revision and reoperation rates at one year post-
operation

Hannah Wilson, Abtin Alvand, Reza Mafi, David Beard, Nick Bottomley, William Jackson, Andrew Price

Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, Nuffield Orthopaedic Centre, Oxford 

BASK 2016 (Poster 0061)



Results
Mild Learning curve
ÅMean surgical time reduced by 6 minutes after 10 cases 

& was on par with surgical time for current TKA

No Apparent Learning Curve
ÅNo difference in the Incidence of intraoperative Knee 

Complications, p= 0.230

ÅNo difference in PROMS:  1st 10 vs. later ATTUNE TKAs

ÅPooled data:  Trend favoring ATTUNE TKA (KOOS-
ADL/Symptoms/Sports&Rec) vs current products, p<0.05

Learning Curve with a New Primary TKA Implant: A Worldwide Perspective with more than 2000 Patients
I Brenkel1, C Chang2, W Hamilton3, J Howard4, V Huey5, S Kantor6, J Lesko5, R Nunley7, P Verdonk8, JP Whittaker9

1) Queen Margaret Hospital, UK  2ύ {Ŝƻǳƭ bŀǘΩƭ Univ, Korea, 3.) AORI, USA, 4.) U. W Ontario, Canada , 5) DePuy Synthes Companies, USA; 6)  New London Hospital, USA, 7) Washington Univ, USA,; 8) Monica CamputsO.L.V. Middelares, Belgium,  9) RJAH Trust, UK

Background: Learning curve is rarely studied 
in the orthopaedic literature and may be 
important to surgeons considering adoption 
of new products

Purpose: to evaluate the learning curve  
associated with a new TKA design (implant & 
instruments) and compare patient reported 
outcome measures (PROMs) 

Materials & Methods
ÅLearning Curve Comparison (surgical time, 

complications): 1st 10 cases vs. later cases
ÅCombined subjects from 2  prospective 

worldwide studies (2369 ATTUNE TKAs, 
48 sites)

ÅAll surgeons attended cadaveric & 
didactic training prior to enrolment

ÅClinical Outcomes Comparison (PROMs)
ÅPooled ATTUNE TKA data & compared 

to 845 Current Products
(NCT # 01746524 & NCT# 01754363 vs NCT# 01497730) 
Data extracted: January  2016
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p <0.001

Acknowledgements:  The Study 
Investigators and Sponsor wish to express a 
sincere thank you to all Investigators, their 
staff and most importantly their study 
subjects.

BASK 2016 - Liverpool, UK, [Poster # 0062],  Contact email: jpwhittaker1@gmail.com

CONCLUSIONS
ÅSurgeons 

experienced a mild 
surgical time  
learning curve that 
was completed after 
10 cases
ÅNo apparent 

learning curve with 
PROMS or 
complications 
ÅLonger term follow-

up is ongoing

0062



Surgical Training: What factors account for lost training in theatre? (0063)
S Parker, T Key, G Roberts, A John, S White

thomaskey88@gmail.com

The JCST outlines a set minimum number of indicative 
procedures a trainee must perform for CCT1.

The European Working Time Directive coupled with service 
commitments has increased the challenge to meet these 
criteria.

Slow anaesthetists are often blamed.

The aims of the study were:
1. To ascertain the number of indicative procedures completed 
by two trainees over a 6  month  attachment
2.Explore the reasons for lost training cases

Two Trainees attached to two arthroplasty surgeons at a high 
volume centre logged, over a 6 month period:

1. Number of lists and procedures undertaken
2. Procedures logged as STS/STU
3. Reasons for list cancellations
4. Reasons for cases lost to training 

Two joints or one TKR plus scope expected per 1/2 day list
A revision case = 2 primary joints

Case Trainee1 Trainee 2 Indicative 
cases

THR 21 cases 22 cases 50%

TKR 14 cases 15 cases 35%

Knee Arthroscopy 24 cases 16 cases 50%

With 8  sub-specialties to cover within a  5 year rotation there is 
little room  for inefficiency.

Given the results of this study a trainee would require 3 
arthroplasty jobs to complete indicative numbers of 
procedures.
This is not possible if you wish to develop a sub-specialty 
interest.

This could be reduced to 2 jobs with small improvements in 
efficiency.

This study suggests there is not a single cause for lost cases but 
small gains are available across a wide range of areas within a 
departments control.

Trainees still seem to tie in holidays with consultant leave to 
meet compulsory criteria.

Slow Anaesthetists are not to blame for lost training

Reduction in lost cases needs the input of the orthopaedic MDT 
including consultants, managers, secretaries, rota co-ordinators 
and nurses.References: 

1- http://www.jcst.org/quality-assurance/documents/certification-
guidelines/certification-guidelines-t-o-2015  (Accessed 11/2/2016)

Declaration: No anaesthetist was involved in this study



Theatre Door Opening As A Marker Of Theatre Discipline And Infection Control: 
Are Standards Slipping?(0064)

L Davies, L Sanders-Crook, T Key, S Parker, G Roberts, H. Hughes, S White
thomaskey88@gmail.com

Introduction 

Conclusion 

Discussion Results

Method 

¢ƘŜŀǘǊŜ ŘƛǎŎƛǇƭƛƴŜ Ƙŀǎ ƛƴŦŜŎǘƛƻƴ ǇǊŜǾŜƴǘƛƻƴ ŀǘ ƛǘΩǎ ŎƻǊŜ 
with previous studies showing a positive correlation 
between door opening and rates of joint infection

Supporters of minimal theatre traffic include; 
The Philadelphia Consensus , WHO and NICE.

The Dutch Health Inspectorate considers >5 door 
openings per procedure excessive

Design

ωProspective Data Collection over one month

ωPre- and post- intervention

ωSingle Centre / Lower Limb Arthroplasty

Data 
Collection

ωTotal number and rates of door opening

ωΨ{ƪƛƴ ǘƻ ǎƪƛƴ ΨǘƛƳŜ ŦƻǊ ŜŀŎƘ ǇǊƻŎŜŘǳǊŜ

ωData collected by students attending case

Action

ωStaff education - leaflets, posters and signs

ωTheatre door notices

ωLink between PJI and door opening highlighted

Door opening rates fell after intervention but 
remain above those described in literature.

Essential door opening accounted for < 6/10 cases 
and could still be reduced through improved pre-

operative planning and set-up.

Reasons for increased door opening may include:
ÅReduced staffing levels 

ÅCross cover between theatres for breaks
ÅIndividually packaged implants and screws

ÅPoor theatre layout/storage
ÅStaff training and awareness

ÅPersonal mobile phone use during work

Door opening remained excessive after staff 
education and reminder notices. 

Staffing levels and individually wrapped 
components may have played some role in 

ΨƭŜƎƛǘƛƳƛȊƛƴƎΩ ŘƻƻǊ ƻǇŜƴƛƴƎΦ

Reversing this behavioural trend will be 
challenging but must be achieved. 

Door 
opening
(No. )

Rate door 
opening

(no./min)

Essential 
door 

opening

Pre-intervention
(32 cases)

67.4
(25-130)

1.004 55.9%

Post-intervention
(27 cases)

70.1
(34-158)

0.902
(P=0.053)

57.2%

JOINT 
REPLACEMENT 
IN PROGRESS.

PLEASE DO 
NOT ENTER.

Recommendations:

ÅEncourage phone use
ÅDoor signs
ÅStaff education
ÅAdequate staffing
ÅTemplate joints 
ÅGet implants pre-case
ÅLock doors

Door opening rates in literature ~0.6/min



iMBE

Purpose

Todeterminewearofanall-polymerPEEK

OptimaonUHMWPEkneeexperimentally

andcompareto a conventionalmetal-on-

polyethylenekneein a kneesimulatorin

25%serumatroomtemperature(5 million

cycles(MC))and elevatedtemperature

(33ÁC)(10millioncycles),n=3

Experimental Wear Simulation of an All-Polymer Knee Implant Under Different Environmental Conditions (#0067) r.cowie@leeds.ac.uk

Raelene M. Cowie*, Adam Briscoe, John Fisher, Louise M. Jennings* *Institute of Medical and Biological Engineering, University of Leeds
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Results

Å Lowrateof wearof tibials(<5mm3/MC)againstbothmaterialsat both

temperatures

Å Nosignificantdifference(p>0.05) inwearofUHMWPEagainstthedifferent

femoralmaterialsatroomorelevatedtemperature

Å Testingat elevatedtemperaturereducedthewearrateof theUHMWPE

againstbothmaterials

Å Linearscratchingwas visibleon the surfaceof the PEEKfemoral

componentsConclusions

Å PEEKOptimashows promiseas an alternative

bearingmaterialto cobaltchromein the femoral

componentof TKR

Å Scratchingonthesurfaceof thePEEKfemoralsdid

notinfluencethewearrateof theimplantsoverthe

testdurations

Å Environmentalconditions such as lubricant

temperatureinfluencewearperformance



iMBE

Aim:

Todeterminetheinfluenceof thirdbodydamagecausedbycalciumsulfate
bonevoidfillersonthewearoftotalkneereplacements.

The Influence of Calcium Sulfate Bone Void Fillers on the Wear of Total Knee Replacements (#0068)  r.cowie@leeds.ac.uk
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Figure 3: Wear of UHMWPE tibials

Raelene M Cowie*, Sean Aiken, John J Cooper, Louise M Jennings* *Institute of Medical and Biological Engineering, University of Leeds

Conclusion: Wearof UHMWPEtibialswassignificantlyincreasedagainst

positivecontrols(3µmlipheight), trappingthirdbodyparticlesof calcium

sulfatebonevoidfillerdidnot influencethewearof UHMPWEtibials.

Figure 2: Surface of cobalt chrome femorals damaged with BVF

Figure 1: TKR in 

a simulator

Results:

Å Scratchesobservedon thesurfaceof thecobaltchromefemorals; no
significantdifferencein surfaceroughnessbetweennegativecontrolsand
implantsdamagedwithBVF,Figure2.

Å No significantdifferencein wear rate of UHMWPEtibials against
negativecontrolsandimplantsdamagedwithBVF,Figure3.

Methods:

Å Damagesimulatedby trappingbeadsof the Calcium
SulfateBoneVoidFiller(BVF),Stimulan(Biocomposites,
Ltd.) betweenarticulatingsurfacesof a TKRin a knee
simulator(Figure1) andrunningfor60cycles.

Å 3millioncycles(MC)ofexperimentalwearsimulationof
UHMWPEtibialsagainstimplantsdamagedwithBVFwith
comparisontonegative(unscratched)controlsandpositive
controlsdamagedwithadiamondstylus(3µmlipheight).



Outcomes and evidence of a learning effect with the Oxford phase 3 

unicompartmental knee replacement: A single surgeon series. (0069)
Mr J Berwin, Mr S Newman, Mr J Butt, Mr C Gibbons. The Chelsea & Westminster Hospital. (snewman1@imperial.ac.uk)

Background:

Unicompartmental knee replacement (UKR) is a valid surgical option for the management of

unicompartmental knee osteoarthritis. The Oxford phase 3 UKR is the most popular UKR prosthesis in the

United Kingdom and is available in both cemented, and more recently, cementless formats (fig 1).

Objective:

To review the outcomes of a single surgeon series of cemented phase 3 Oxford UKR for unicompartmental

knee arthrosis.

Method:

During the period 2002-2014 the senior

author, or a trainee under his direct

instruction, undertook 186 medial phase 3

Oxford UKR in 163 patients.

All cases were performed using an Oxford

knee support via a minimally invasive incision

with fixation achieved using a standard

cementation technique.

All patients not known to have died or to have

undergone revision surgery by the senior

surgeon were contacted by letter to determine

if they had undergone further surgery and

asked to complete an Oxford Knee Score

(OKS) questionnaire. Those who underwent

bilateral procedures were asked to complete

an OKS for each knee.

To determine whether a learning effect was evident in the series, the difference between pre and post

operative OKS for scores from the first and last 93 patients was analysed. Statistical analysis was

performed using SPSS version 22, paired and unpaired Student t-tests were used as appropriate with

significance set at p<0.05.

Post-operative radiographs of a typical 

cemented Oxford unicompartmental knee 

replacement 

Results:

Å The questionnaire yielded responses from 74 patients including 7 who had undergone bilateral

procedures.

Å The 74 patients for whom an OKS was obtained had a mean age of 65 (range 46-85). Mean

follow up was 43 months (range 4-139).

Å 6 patients were known to have died and 5 UKRs had been revised by the senior surgeon.

Indications for revision were bearing dislocation in 1 case, lateral compartment degeneration in 3

cases and meniscal bearing failure in 1 case. In 1 further case re-operation was required for

removal of loose cement.

Å Mean pre-operative OKS was 16.5 and post-operative OKS 35.5 (p<0.001) (fig 2).

Å The difference between OKS scores from the first half of the cohort (34 knees) was 15.3, for

scores from the second half of the cohort (47 knees) was 21.2 (fig 3).

Å The difference between the groups was statistically significant (p=0.023) suggesting the

presence of a learning effect.
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Fig 2: Mean pre and post operative Oxford 

Knee Scores (OKS)

Fig 3: Mean difference between post-

operative Oxford Knee Scores for patients in 

the first and second cohorts

Conclusion: 

This study confirms that the cemented phase 3 Oxford UKR is a successful operation for the 

management of medial unicompartmental osteoarthritis. 

This series is consistent with other independent series in terms of the improvement in function seen 

with this prosthesis. Furthermore, it demonstrates the significant learning curve associated with the 

procedure.
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The Challenge of Multiple Knee revision surgery (0070)
Z Shaikh J Davidson E Schutgens A Haldar R Pollock R Carrington J Miles J Skinner W Aston TWR Briggs

Joint Reconstruction Unit, Royal National Orthopaedic Hospital, Stanmore, London

zohra.shaikh@rnoh.nhs.uk

ÅSince 2003 the National Joint 
Registry estimate greater than 
17,000 revision knee replacements 
were performed. With GIRFT report 
suggesting that this may also be 
underreported by up to 30%.

ÅA rise in primary and revision knee 
arthroplasty increases the burden on 
re-revision surgery; with little known 
about this cohort of patients

Background

ÅWhat are the indications for multiple 
revision hip arthroplasties? 

ÅDo these indications change as the 
number of revision procedures 
increase?

ÅHow long do multiply revised 
implants tend to last before they 
need further revision?

ÅWhat implants are used?

Questions to be 
answered

ÅRetrospective study reviewing 150 
multiple revision knee replacements 
(Ó2 completed revision cycles)

ÅFinal procedure was performed at 
our institution (Tertiary centre); 
between 2003-2014. 

Method

Results

Conclusions
Å increasing infection burden, with the need for complex implants in multiple 

revisions. 

ÅWe would advocate treatment of this difficult group to take place in units with 

access to infection MDTs and complex on shelf and custom-made inventory for 

joint reconstruction.

Total of 151 patients in study; 11 excluded due to incomplete data. Earliest primary surgery was performed in 

1987 and the most recent 2012

101 had a total of only 2 revisions, 30 had a total of 3 revisions, 15 had a total of 4 revisions, 4 had 5 

revisions and 1 had a total of 6 revisions. 
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Is there a clinical advantage in routine bandaging post TKR? 
D Gamble, AH Deakin, NEOhly. Golden Jubilee National Hospital, Clydebank, G81 4DY. nick.ohly@gjnh.scot.nhs.uk

Methods

ÁRetrospectiveaudit

ÁMarch- May2015

ÁFourconsultants
ωtwo bandagedall patients
ωtwo no bandagingused

ÁIn patient data
ωlengthof stay(LoS)
ωhaemoglobindrop
ωmobilisedon dayof op

ÁSixweekoutcomes
ωOxfordkneescore(OKS)
ωwoundproblems
ωrangeof motion (RoM) <6°-84°

Bandage
No 

bandage

Mean LoS(days) 3.2 3.5

Mean Hbdrop (g/l) 16.6 16.0

Mobilised dayof op 59% 53%

Six week OKS 31 30

Wound problems 8% 7%

Poor  RoM 20% 19%

(Poster No. 0071)

Aim

Determine whether routine bandaging
with wool & crepe has any benefit
following TKR

Conclusions

ÁNo clinical advantage in
routinely using wool & crepe
followingTKR

ÁPotential for cost savings
without clinicalriskto patients

Results

ÁNoclinicaldifferences

Groups Bandage
No 

bandag
e

n 63 55

Mean age 67 65

% female 62% 66%

Mean BMI 32.7 30.9
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iMBE Biotribologyof Osteochondral Grafts in the Knee0072

P Bowland*, LM Jennings*, J Fisher*& E Ingham* *Institute of Medical and Biological Engineering, University of Leeds  (pre5p2b@leeds.ac.uk)
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Å Aim: Toquantify the friction andwearof osteochondralgraftsusinga simple
geometry reciprocatingpin-on-platesimulator.

Å Bovine osteochondralplates were reciprocatedagainst 12 mm diameter
porcine osteochondralpins in the negativecontrol; positivecontrol groups
consistedof stainlesssteelpinsinsertedcentrallyin the plateseither flushor
1mm proudof the cartilagesurface.

Å Experimentalgroups consistedof 6 mm diameter porcine osteochondral
grafts (xenografts) and cartilage defects inserted centrally in the bovine
osteochondralplates.

Å No visible wear was seen in negative controls (no grafts).

Å Higher levels of friction did not correlate with increased wear in the majority 
of test groups.

Å Wear analysis indicated that the local biotribologywas altered, possibly due 

to differences in contact areas and edge effects.
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Patient Reported Outcomes in Primary Total Knee Arthroplasty (TKA) Among Currently Available 
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PURPOSE
Operative times, clinical outcomes, and a series of patient 
reported outcomes (PROMs) were collected from subjects 
implanted with currently available products from a variety 
of manufacturers to establish a contemporary reference 
dataset of outcomes and change from pre-op baseline 
(CFB). 

MATERIALS & METHODS
¶Worldwide, Prospective, Multi-Center, 

Non-Randomized Study - (NCT# 01497730)
¶PROMS: KOOS (includes WOMAC), PKIP, OKS, & EQ5D
¶ Interim results: Data through January 2016

Implants

Sigma® - DePuy Synthes(89%)
NexGen® - Zimmer (3%)
Triathlon® - Stryker (7%)
Other (1%)

Number of Sites 22 sites across US, UK, AUS, and NZ

Study Participants 845 Knees

Enrollment Period October 2011 - March 2015

Configurations Balanced across: CR FB, CR RP, PS FB, PS RP

Study Visits
Pre-Op, Post-op to 10 months, 1-year, 2-years

Demographics

(% or Mean ± SD)
Gender:                       58% women 
Diagnosis:                   98% OA
Age: 65.6 ± 8.2
BMI:                            31.9 ± 6.4
Skin-Skin OR Time:    72.0 ± 21.7

Min 1-year PROMs Scale Mean ± SD
CFB

Mean ± SD

KOOS

Activities of Daily Living 0-100 85.3 ± 15.7 34.9 ± 20.2

Pain 0-100 84.9 ± 16.5 38.6 ± 20.7

Symptoms 0-100 78.4 ± 17.0 30.0 ± 23.0

Function in Sport & 
Recreation 0-100 55.3 ± 30.4 37.0 ± 31.8

Quality of Life 0-100 70.2 ± 23.2 44.9 ± 26.0

OKS 0-48 40.3 ± 7.3 17.1± 8.9

PKIP 

Overall 0-100 71.6 ± 19.0 43.8 ± 22.1

Confidence 0-10 8.0 ± 1.9 4.3 ± 2.4

Stability 0-10 8.2 ± 2.0 4.8± 2.5

Satisfaction 0-10 7.9 ± 2.1 5.8 ± 2.5

Modifying Activities 0-10 6.2 ± 3.3 2.5 ± 4.3

EQ5D-3L -1-1 0.85 ± 0.19 0.26 ± 0.26

RESULTS

CONCLUSIONS
ÅThese results provide a large, 

multi-center, reference 
dataset of early outcomes for 
TKA subjects, which can help 
elucidate factors (functional 
outcomes, pain, implant 
configuration) associated with 
patient dissatisfaction in 
current TKAs.

ÅThis dataset may be useful for 
future comparisons.

Acknowledgments:  
The Study Investigators and Sponsor wish 
to express a sincere thank you to all 
Investigators, their staff and most 
importantly their study subjects.

KOOS ADL (R2 = 48%)

KOOS-Pain(R2 = 50%)

OKS(R2 =52%)

PKIP Satisfaction 
Correlated with 

Overall PKIP & PKIP Satisfaction varies:  with configuration 
(CR FB, CR RP PS FB PS RP)



Background
In 2010 DePuy Synthes introduced a

version of the PFC Sigma knee

implant (the CR150), with modified

posterior femoral condylar geometry.

Postulated to permit greater knee

flexion.

Aim
To compare the in-vivo function of

the standard PFC sigma cruciate

retaining implant with the óhigh

flexionôCR150 12 months post-

operatively

Methods
Randomised 

controlled trial.

36 patients ïallocated 

1:1 to PFC Sigma or 

CR-150

Primary outcome -

maximum active knee 

flexion at 12 months 

post-operation, 

measured using 

electromagnetic 

motion tracking. 

Secondary outcomes 

included gait velocity 

measured with a 

GaitRite walkway and 

EQ5D questionnaire. 

A double blind, randomised, controlled comparative study of the 

DePuy PFC Sigma and CR150 total knee replacements 
Anthony Redmond1,2, Graham Chapman1,2, Richard Wilkins1,2, Todd Stewart1,3, Derrick White1,2, Elizabeth Hensor1,2, 

Ramakrishnan Venkatesh2,4 (ram.venkatesh@nhs.net)

Conclusions

×Non-weightbearing maximum 

mean flexion at 12 months was 

not improved in the CR150 group.

×For the functional variables, 

the CR150 performed slightly 

better over a range of measures:

×Faster walking

×EQ5D VAS better  

×Although the CR150 did not 

increase maximum allowable non-

weightbearing flexion there was a 

trend towards better function in 

the CR150 group. 
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Results
Thirty-six participants were randomised and 34 completed 

the study to 12 month follow up.
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PURPOSE
To evaluate whether a new TKA (NEW-TKA) improved 
patient reported outcomes (PROMs) vs. currently 
available products (CA-TKA).

MATERIALS & METHODS
¶ 2 Worldwide, Prospective, Multi-Center, Non-

Randomized Studies: same surgeons
¶PROMS: KOOS (includes WOMAC), PKIP, OKS, & 

EQ5D

Data throughJan 2016 CA-TKA NEW-TKA

Implants used: Sigma®- DePuy Synthes (89%)
NexGen® - Zimmer (3%)
Triathlon® - Stryker (7%)
Other (1%)

ATTUNE® -
DePuy Synthes

Number of Sites
Participating:

22sites 23 sites (19 sites 
same as CA-TKA)

Number of 
Participants:

845 Knees 1137 Knees

Learning Curve:  1st

10 cases/site
excluded 

Configurations: CR FB, CR RP, 
PS FB, PS RP

Same as CA-TKA

Study Visits: Pre-Op, Post-op to 10 
months, 1-year, 2-years

Same as CA-TKA

Enrollment Period: October 2011 -
March 2015

November 2012 -
May 2015

Demographics Similar in 2 cohorts:  58% women, Ave age= 65,  
98%OA, Ave BMI= 31.9

ClinicalTrials.gov 
NCT#

NCT# 01497730 NCT# 01746524

Min 1-year PROMs
(Unadjusted) Mean ± SD

Change from Pre-op Baseline Covariate 
adjusted

Scale CA-TKA NEW-TKA p-value

KOOS

Activities of Daily Living 0-100 85.3 ± 15.7
34.9 ± 20.2

88.1 ± 13.3
37.4 ± 19.2

0.001

Pain 0-100 84.9 ± 16.5
38.6 ± 20.7

87.2 ± 14.6
42.3 ± 19.3

0.003

Symptoms 0-100 78.4 ± 17.0
30.0 ± 23.0

80.9 ± 14.7
32.8 ± 21.0

0.005

Function in Sport & Recreation0-100 55.3 ± 30.4
37.0 ± 31.8

59.9 ± 27.9
42.1 ± 29.0

0.002

Quality of Life 0-100 70.2 ± 23.2
44.9 ± 26.0

72.8 ± 22.1
48.0 ± 25.8

0.039*

OKS 0-48 40.3 ± 7.3
17.1± 8.9

41.5 ± 6.4
17.9 ± 8.5

0.002

PKIP 

Overall 0-100 71.6 ± 19.0
43.8 ± 22.1

74.2 ± 18.1
45.3 ± 21.6

0.026*

Confidence 0-10 8.0 ± 1.9
4.3 ± 2.4

8.3 ± 1.8
4.4 ± 2.2

0.010

Stability 0-10 8.2 ± 2.0
4.8±2.5

8.5 ± 1.8
4.9 ± 2.4

0.057*

Satisfaction 0-10 7.9 ± 2.1
5.8 ± 2.5

8.1 ± 2.0
6.0 ± 2.5

0.132*

Modifying Activities 0-10 6.2 ± 3.3
2.5 ± 4.3

6.5 ± 3.4
2.6 ± 4.3

0.229*

EQ5D-3L -1-1 0.85 ± 0.19
0.26 ± 0.26

0.86 ± 0.18
0.28 ± 0.25

0.136*

ÅAt a p-value threshold of 0.01, Min 1-year comparisonsof covariate adjusted PROMS  
were statistically significantfavoring the  NEW-TKA, except where noted (*); covariates 
were: pre-op evaluation, demographics, site,configuration & time post-op.  
ÅAt  <1-year PKIP Satisfaction favored NEW-TKA (p<0.001).

RESULTS

CONCLUSIONS
NEW-TKA exhibited a trend toward 
improved outcomes across a broad 
range of PROMs compared to 
currently available TKA implant 
designs. 

Longer follow-up is ongoing.
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