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Welcome!
As I write this, it is almost eight weeks since 
the Annual Scientific Meeting (ASM) of the 
British Hip Society in Newport. And doesn’t 
it seem longer? The world around us has 
changed beyond all recognition and, 
perhaps in some ways, will be changed 
forever. At the meeting, some members 
jovially fist-bumped or toe tapped rather 
than shaking hands as rumours of social 
distancing started to develop. The Newport 
meeting was one of the last large 
gatherings of people at an academic 
meeting in the UK and we feel extremely 
lucky to have been able to host the 
meeting.

It was, on many levels, an extremely 
successful scientific meeting. Feedback 
from members has been positive. The 
topics in focus, outlined in this newsletter, 
were well received and, for the first time, we 
were pleased to welcome applications from 
groups to present their own topic. The 
session on day-case arthroplasty, run by 
the team from Northumbria, was a triumph 
and set a standard for future guest topics. 
The quality of posters and podium sessions 
was outstanding and the addition of an 
educational symposium for trainees, 
coordinated by Vikas Khanduja and Andrew 
Hamer, supported by an expert faculty of 
BHS members, was a huge success and a 
platform on which to build a rolling 
programme of education and revalidation.

The meeting also saw a successful AGM 
attended by a good number of members. 
We had updates from all members of the 
Executive. Changes to the constitution were 
ratified and we welcomed Vikas to the role 
of Vice President and Ajay Malviya as a 
new member, taking over from Vikas as the 
Registry Representative, leading the Non-

Arthroplasty Hip Registry. A new position, 
Research Representative, was added to the 
Executive Committee and nominations for 
that position will be accepted for voting at 
BHS 2021. Nic Wardle updated us on 
exciting developments for the new BHS 
website, slightly delayed by the COVID-19 

crisis but making steady progress. Perhaps 
the highlight for members was the report 
from Anil Gambhir, our Treasurer, who, 
together with the Executive, has worked 
tirelessly to ensure the financial viability of 
the Society. It is only three years since the 
scale of the financial problems, inflicted by 
a serious fraud, was revealed to members. 
The main change, at the ASM, has been the 
inclusion of industry on selected days and 
without their support it is highly unlikely the 
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Society would have survived. We are 
grateful to the members for embracing this 
change. The industry-led educational 
symposium at the ASM were well attended 
and well received by members. The 
financial security we now have will allow the 
BHS to develop in more areas and the 
revision networks are just one area to which 
we are committing resources. The costs 
around developing a priority setting 
partnership with the James Lind Alliance 
are significant and Tim Board is leading the 
Executive in this project, which will inform 
and guide research around networks and 
revisions for years to come. In addition, we 
hope to develop the travelling fellowships 
we offer and look forward to hearing how 
members use this resource. 

As ever, there were members who could not 
be present at the ASM and many who 
appreciate a reminder of the content or 
simply a record of the meeting for 
revalidation and appraisal. I am pleased to 
present a summary of many of the lectures 
and symposia from that meeting. I am 
eternally grateful to all of the speakers and 
authors who have contributed articles to this 
newsletter. Many of us are working to 
strange timetables or in unfamiliar 
environments yet, in spite of this, you have 
found time to put your thoughts to paper. I 
am also indebted to Jonathan Howell and 
Martyn Wilson for their editorial attention to 
detail. We included summaries of the topics 
in focus, the hot topics session as well as 
summaries of the award winning posters 
and podium presentations. I am also 
pleased to include summaries from the 
various travelling fellows - the Rothman 
Ranawat and European Hip Society 
Fellows. Mike Whitehouse and the team 
from Bristol kindly ran a session on the 
INFORM RCT of one v two-stage revision 
for infected hip arthroplasty and I’m grateful 

to Mike for putting together a 
comprehensive overview of the project for 
inclusion below. Steve Jones has written a 
review of his year as President and 
Jonathan Howell, our new President, has 
outlined his plans for taking the BHS 
forward and he is reassured that he has the 
support of the members and the Executive 
in doing so. As well as hosting one of the 
last large academic meetings before the 
COVID-19 crisis, we hope that the BHS 
2021 meeting in Torquay will be one of the 
first once the lockdown starts to lift. We 
envisage certain changes in view of 
continued recommendations over social 
distancing but we stand ready to deliver 
what we are confident will be another 
excellent meeting.

I hope you enjoy reading this newsletter 
and that it proves to be a brief diversion 
during what are challenging times for us all. 
I wish you and your families good health 
and, on behalf of Jonathan and the rest of 
the Executive, we wish you a peaceful and 
productive Summer. 

Mr Matt Wilson
Hon. Secretary
British Hip Society 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Presidential Review of 
the Year
Mr Stephen Jones, Cardiff 
Past President - BHS 

Whilst, for this article, my remit is to 
summarise a year in office as President of 
the British Hip Society it would be remiss of 
me at the outset not to emphasise the major 
contribution of the Executive Committee 
over the past twelve months. Their hard-
work and dedication has been superb and 
as you will be able to read in the short 
summary below, I believe we have had an 
extremely productive year achieved by a 
huge collective effort.

In March 2019, when I started my term as 
President, I emphasised the shared 
ambition to drive forward the BHS and the 
blueprint for this was established at the first 
ever BHS Executive “Away Day” in April 
2019. During this we discussed and 
formulated a strategy and vision document 
across a whole spectrum of activities. 

One of the significant developments 
decided upon was the expansion of the 
BHS sub-committee format. The already 
formed Professional Affairs committee has 
been viewed as a valuable addition and this 
concept was further expanded to form both 
Education and Research committees. We 
thereafter rapidly established the 
membership of both these groups. 
Furthermore, I’m pleased to report that the 
terms of reference of all three of these sub-
committees were accepted and 
incorporated into the BHS Constitution at 
the AGM in March 2020. The benefit of 
these more focused sub-committees has 
already paid dividends and the significant 
outputs are clear to see, ranging from the 
Inaugural Trainee Instructional Course on 
the education front to preparation for a 
priority setting exercise in research. 

Internally, within the BHS a number of 
house-keeping activities have served to 
improve our processes and governance 
including: 

•Standardised Operating Procedure 
(SOP) for financial reporting to BOA
•Transition of membership subscriptions 
to direct debit
•Membership database validation
•Fellowship re-organisation
•Increased number of Executive 
Committee conference calls

In addition, a major redesign of the BHS 
website has been undertaken and will be 
formally launched in 2020 with a 
significantly refreshed look and feel, 
together with improved functionality.

A key ambition for my term in office was to 
improve communication with the 
membership and during the year each 
month a news update was circulated by 
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email to all members aimed at providing 
concise, focused information. In addition, 
the annual newsletter was re-introduced 
together with a further autumn newsletter 
that focussed on the revalidation activity 
provided at the BOA Annual Meeting in 
Liverpool. 
Regarding the BOA meeting in Liverpool, in 
September 2019 it was a privilege that Prof. 
Henrik Malchau accepted our invitation to 
deliver the Sir John Charnley Lecture titled 
“Forty years’ experience of a National 
Registry – Clinical improvement and 
research potential”. We remain extremely 
grateful to the Charnley Trust for its ongoing 
support of this annual lecture. In addition, 
our revalidation sessions concentrated on 
“Early Revision following THA” with a range 
of expert opinion on various themes aiming 
to avoid early complications and deal with 
post-operative problems. This was followed 
by a Case Based Learning session on Non-
Arthroplasty Hip Surgery. 
On the subject of non-arthroplasty hip 
surgery, the past twelve months has been 
another successful year for the NAHR 
culminating with the publication of the 5th 
Annual Report – huge congratulations and 
thanks to the NAHR Committee for all their 
hard work and dedication.
Activities of the BHS President also include 
representing the Society at a number of 
meetings and committees, working 
alongside other specialist societies to 
contribute to BOA, NJR and NHSE 
discussions regarding the provision of 
orthopaedic care in the UK. During my year 
there were a number of political projects in 
which we were involved summarised in 
Figure 1.

My year as President culminated with the 
BHS Annual Scientific Meeting at the ICC 
Wales which was attended in total across 
the three days by over 500 delegates! It 

was a huge privilege to host the meeting in 
Wales, for the very first time, at a brand-
new conference venue.

The traditional combination of academic 
presentations and Topics in Focus formed 
the framework of the meeting together with 
a different twist on case presentations by 
senior clinicians. There were additional 
“breakout” industry sponsored symposia 
that formed part of a busy programme. Our 
guest speaker, Dr Doug Padgett from 
Hospital for Special Surgery in New York 
shared his experience and specific 
expertise in his lecture on dislocation titled 
“Instability after Hip Arthroplasty: A 
Pluralistic Approach”. At the end of a busy 
year, I handed on to Jonathan Howell who 
has been a long serving member of the 
BHS Executive and an exceptionally 
supportive President elect. 

During my year as President it has been a 
huge privilege to represent the BHS 
membership and a great opportunity to 
contribute to the development and success 
of the Society. As highlighted at the outset 
of this article, it would not have been 
possible without the support of an excellent 
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Executive and I am hugely grateful for all of 
their commitment. Thanks also to the many 
individuals who have contributed throughout 
the year to the success of the Society as 
speakers or sub-committee members and 
of course to all members of the BHS for 
your continued support. 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Travelling Fellow 
Reports
Rothman-Ranawat Fellowship 
Mr Ben Burston, Oswestry 

In March 2019, I was fortunate enough to 
be the BHS representative on the 
prestigious Hip Society Rothman-Ranawat 
fellowship. Established by the Hip Society 
and very generously supported by eminent 
North American hip surgeons, this 
fellowship has been operating since 2013. 
Each year four fellows from around the 
globe are selected for this 4-5 week-long 
venture and, to date, 28 have successfully 
completed it.

We are extremely fortunate that one of 
these four fellows have been allocated to 
the BHS. Without doubt this is an 
outstanding opportunity for any young 
consultant not only to grow and advance 
their understanding of the profession but 
also to make and cement friendships and 

collaborations for future work and 
visitations.

Beginning on the Specialty day of the 
AAOS meeting in Las Vegas, our trip took 
us to the Mayo clinic in Rochester, HSS in 
New York, Duke Orthopaedics in North 
Carolina, Ottawa, the Rothman Institute in 
Philadelphia, the Anderson clinic in 
Washington, Joint Implant Surgeons in 
Ohio, Rush in Chicago and finally to 
OrthoCarolina. Our introduction at the Hip 
Society dinner was in true Vegas fashion, 
with entertainment and vocals from 
someone attesting to be Elvis himself, 
flanked by feather-strewn cabaret girls.

And off we set. Any sense of jet lag was 
partly mitigated by the fact that most 
centres tended to commence operating 
before the sun rose, with 4.30am wake up 
calls becoming the norm.

I was amazed just how much planning by 
the hosting sites was put into our visits. 
Most had set up specific complex cases 
across multiple theatres, covering many of 
the differing facets of hip surgery. We were 
welcome to come and go between theatres, 
maximising our exposure to complex cases. 
Some centres even had surgeons 
specifically rostered off to take us round 
and capture the learning opportunities most 
relevant to each of us. In an environment 
where time is money, this commitment to 
the fellowship was overwhelmingly 
generous. 

The surgery itself was, as you may expect, 
very similar to that in other Westernised 
countries, with one or two exceptions. The 
emphasis on uncemented fixation was 
stark, with only one case in the whole 
fellowship involving the use of cement. 
There was also a trend towards increasing 
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usage of dual mobility constructs, in both 
the primary and revision setting. With this 
came its own specific complications with 
frequent examples of inter-prosthetic 
dislocations and, in some designs, mal-
seating of the metal liners.

The popularity of the direct anterior 
approach also amazed me. Much of this 
was undoubtedly driven by market forces 
but, to be fair, the ability of patients to 
consistently mobilise within a few hours of 
DAA surgery and head home spoke 
volumes. Revision approaches varied from 
centre to centre, seemingly influenced by 
the eminent design surgeons within their 
institution. David Lewallen’s influence at the 
Mayo Clinic with cup-cage constructs was 
very apparent, Wayne Paprosky’s use of 
trabecular metal dominated in Rush and the 
use of customised cups in Ohio was 
commonplace. In HSS and in Ottawa, 
resurfacing arthroplasty featured highly and 
ceramic resurfacing was in its early 
adoption phase.

The efficiency of practice was evident 
throughout the fellowship. Of course, it 
helps when the hospital or ambulatory care 
centre is owned, or part owned by the 
surgeons. The buy-in that you get from staff 
when you hire them is immense. We saw 
no anaesthetic staff turn up late, nor any 
delay while the porters were on their 
breaks. In this respect the NHS seemed 
back in the dark ages. Theatre teams were 
consistent, day in day out, with at least two 
assistants per case, indeed often three. 
Most units ran two theatres per surgeon, 
with a fellow or physician’s assistant in 
each, allowing each surgeon to get through 
eight to ten primary equivalents per day. It 
was unusual to get knife to skin after 
6.30am, with most days finishing by 
3.00pm.

The majority of hosting sites had facilities to 
accommodate day-case surgery. Processes 
which seemed to complement this included 
high dose dexamethasone, low dose 
lignocaine spinal anaesthesia, adductor 
canal blocks and catheters, and the 
copious usage of tranexamic acid.

Research facilities were fascinating to visit 
and see some of the work advancing our 
profession. These included Next 
Generation Sequencing for the detection of 
periprosthetic joint infection (PJI), phage 
therapy for the treatment of PJI and the use 
of probiotics as an immune enhancer to 
alter a patient’s microbiome.

For me the most invaluable part of the 
fellowship, was that opportunity to sit down 
with giants of the profession and just glean 
snippets of wisdom, to try and answer 
those many challenging problems I had 
encountered over the preceding six years 
as a consultant. Much earlier in my career 
and I am not sure I would have benefited 
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from the fellowship experience quite as 
much as I did, as then I had not crystallised 
those pertinent questions to pose.

Hosting sites also spent much time and 
effort in entertaining us. There was almost a 
sense of competition between sites as to 
who could provide the most memorable 
extracurricular activities. From an ice 
hockey game in Canada and golf and axe 
throwing in North Carolina, to spectacular 
VIP tours of the Pentagon and the Capitol 
Building in Washington. My fear of heights 
was exposed to the extreme as we climbed 
the internal structure of the dome of the 
Capitol to the duomo fresco and beyond to 
the Statue of Freedom adorning the roof 
space above the dome. That white-knuckle 
ride, clinging to the internal steel framework 
was however worth it for the unrivalled 
views over the reflecting pool, the National 
Mall and monuments, the Supreme Court 
building and the city of Washington itself. In 
the Pentagon we were taken to offices of 
the Joint Chiefs of Staff, before a sobering 
reminder of the devastation caused and 
loss of life sustained in the 9/11 attack on 
the periphery of the building.

In Columbus, Ohio we were treated to an 
automotive extravaganza by Dr Lombardi, a 
true car enthusiast and major supporter of 
the fellowship. Being transported to the 
hospitals in his Rolls Royce Phantom, was 
undoubtedly a once in a lifetime experience 
(certainly for a surgeon from rural 
Shropshire). Yet this was eclipsed by an 
afternoon spent driving some of his vast 
array of high-performance sports cars 
around the highways of Ohio. 

I remain eternally grateful to the American 
Hip Society for the funding of this 
fellowship; to the BHS for its support in 
selecting me; to my employer, RJAH, who 

saw - as I did - the opportunity and potential 
of this programme to develop and grow one 
of their surgeons; to my colleagues for 
covering my trauma, elective and private 
practices in my absence and above all else 
to my lovely wife and family, without whose 
total support, I could not have contemplated 
such an amazing venture.

To all consultants early on in their careers, I 
would say don’t miss this opportunity to 
apply for such an invaluable experience 
which does way more for personal and 
professional development than I ever 
anticipated.  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American-European / British 
Hip Society Travelling 
Fellowship 
Dr Brian Fuller, Texas 
Dr Wim Rijnen, Nijmegen 

“The more that you read, the more things 
you will know. 
The more that you learn, the more places 
you’ll go.” Dr. Suess

Brian Fuller - My journey to the United 
Kingdom really started as a chance 
encounter at breakfast. I had the good 
fortune of sitting next to Mr. Stephen Jones 
prior to the morning’s proceedings at a 
conference and expressed my interest in 
observing surgery in the United Kingdom. 
He enlightened me about what would end 
up being one of the most enriching three-
week experiences of my adult life. 

Although total hip arthroplasty has been 
touted as “the operation of the century,” it 
isn't a perfect science. The best surgical 
approach, bearing surface and fixation 
strategy are not uniformly agreed upon. 
Regional differences in how these decisions 
are made exist within the United States, but 
the Atlantic Divide serves as a partition for 
distinct paradigms. In the National Health 
Service cemented fixation, and one-stage 
exchange for infection are default options in 
many parts of the United Kingdom. Visiting 
subject matter experts in England, Wales 
and Scotland, helped me gain a worldly 
perspective on healthcare, polymethyl 
methacrylate, and the management of 
periprosthetic joint infection. Furthermore, I 
made a lifelong friend in co-fellow Dr Wim 
Rijnen, from Nijmegen in the Netherlands, 
who was elected as the European Hip 
Society’s inaugural representative.

I would like to thank my mentors at Rush for 
endorsing my application, the British Hip 
Society for choosing me for this remarkable 
experience, and my wife for her unwavering 
support. I would encourage anyone 
interested in expanding their knowledge of 
hip arthroplasty to apply.

Wim Rijnen - In September 2019, I had the 
privilege to attend the British Hip Society 
(BHS) travelling fellowship in the United 
Kingdom. This was the first time that a 
fellow from the European Hip Society (EHS) 
could apply for this travelling fellowship. I 
was together with Brian Fuller, a fellow from 
the American Hip Society. In 2.5 weeks we 
travelled from London all the way to 
Glasgow. It was a fantastic experience, we 
had the opportunity to meet the most 
prominent hip surgeons in the UK, share 
experiences and discuss cases. I would like 
to thank the board of the EHS for selecting 
me for this fellowship, the BHS for 
organising the fellowship and a special 
thanks to Professor Fares Haddad for 
giving an EHS fellow the opportunity to 
attend this fellowship and taking care of us 
during our travels in the UK. This travelling 
fellowship was inspiring, intense and a 
great experience. We had interesting 
conversations with different orthopaedic 
surgeons throughout the country. Many new 
friendships were made with colleague hip 
surgeons. Having time to talk about hip 
surgery with people that do things 
differently or sometimes the same is very 
beneficial. It makes you think about the way 
you are dealing with surgical difficulties and 
can be very reflective. We had the 
opportunity to see many different people 
working in theatre, outpatients and 
meetings. I took lots of new ideas and 
thoughts with me back home to explore in 
my daily practice. 
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The man I travelled with, Brian Fuller, 
became a new and very respected good 
friend. Together we had great fun, good 
laughs and interesting discussions about 
our orthopaedic work. My cementing 
practice and his American cementless one 
were very controversial and we managed to 
come together in that quite a bit. We will 
stay in touch for sure.

Brian and Wim - We started our expedition 
in London. Visiting four hospitals in three 
days, we were hosted by Prof. Fares 
Haddad, Mr Sujith Konan, Mr Pramod 
Achan, Prof. Alister Hart and Dr Babar 
Kayani. Hip arthroplasty in London is 
comparable to the United States in a 
number of ways. Cementless femoral 

fixation is widespread and robotic-assisted 
surgery is growing in popularity. 

Things we encountered that immediately 
struck Brian as different were the laminar 
flow set-up, lack of surgical hoods, scrub 
sink location within the operating room, and 
an anaesthesia room adjacent to the 
operating room. Additionally, patients 
routinely wait for greater than one year for 
primary arthroplasty. Highlights from the 
academic itinerary included observation of 
a robotic-assisted hip replacement, internal 

proximal femoral replacement using a 
custom prosthesis, participation in complex 
case conference with registrars and fellows, 
witnessing a regional multi-disciplinary 
infection meeting, and touring the London 
implant retrieval centre. 

From London, we travelled to the Princess 
Elizabeth Orthopaedic Centre, in Exeter, 
where we were greeted by Mr Matt Wilson, 
Mr Matthew Hubble, Mr John Charity, and 
Professor John Timperley. Famous for the 
implant bearing its name, the Exeter Hip 
Team is rich in tradition and embodies the 
paradigm shift I anticipated when crossing 
the Atlantic. The indications for a polished, 
double-tapered cemented stem in Exeter 
include all patients indicated for total hip 
arthroplasty. We observed a robotic-
assisted hybrid hip, an all cemented 
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primary THA for femoral neck fracture, and 
a cement-in-cement revision. In addition to 
picking up tips and and tricks on cement 
technique, we were introduced to the 
SPAIRE (Spare Piriformis And Internus, 
Repair Externus) approach and saw 
femoral impaction bone grafting performed 
by a master surgeon.

Beyond the liberal use of PMMA, notable 
deviations from typical American practice 
included wards separated by gender, 
standard use of 0.02% chlorhexidine 
lavage, on-site bone bank, and industry-
funded fellows. After a morning workshop 
reviewing the Exeter philosophy and a 
sawbones lab to reinforce practical aspects 
of cementation and impaction bone grafting, 
we were off to Cardiff. 

Mr Stephen Jones was our host at the 
Cardiff and Vale Orthopaedic Centre. In this 
large, tertiary referral centre in Wales with 
over 30 Trauma and Orthopaedic 
consultants on staff, Mr Jones has a 
speciality practice with a focus on revision 
hip surgery. He was able to organise a 
Saturday morning revision surgery followed 
by a short presentation emphasising salient 
points from the case. The ensuing informal 
discussion included a contemporary 
algorithm for approaching the unstable total 
hip and lessons learned from a vast metal-
on-metal revision experience. This was the 
first of several institutions in which we 
logged the use of Teicoplanin peri-
operatively and noted pre-op testing for 
both MRSA and MSSA. We were also able 
to learn much about Welsh history and 
culture via tour of the Cardiff castle and 
attendance at a local professional rugby 
game. 

Next, we made our way to Nottingham on 
Sunday afternoon. Mr Andrew Manktelow 

was our host and guided us to the oldest 
pub in the United Kingdom, purportedly 
established in 1189. On Monday morning 
we were able to attend a regional 
conference for revisions presented by 
consultants at various hospitals by video 
tele-conference to faculty at the University 
on a weekly basis. This was followed by a 
multi-disciplinary team meeting for infection. 
The microbiologist in attendance described 
recent changes in medical practice 
following publication of the OVIVA trial in 
NEJM and reported a 75-80% DAIR 
success rate locally. After morning didactics 
and a brief stop in clinic, we made our way 
to the operating room. Apart from the 
clinical pearls Mr Manktelow imparted 
during cases, I couldn’t help but notice the 
handwritten operative report completed 
afterward, the presence of ceramic liners on 
the shelf, and the positioning and draping of 

patients in an adjacent anaesthesia room 
similar to that noted previously. All of this 
made for dynamic conversation between 
cases and en route to Liverpool for the 
British Orthopaedic Association annual 
congress.

Highlights from the BOA meeting included a 
symposium on periprosthetic joint infection 
emphasising the importance of referral 
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networks and multi-disciplinary teams, 
research papers promoting the potential 
benefits of virtual clinic, the Robert Jones 
Lecture by Professor John Skinner, and the 
Charnley Lecture by Professor Henrik 
Malchau. In addition, we were invited 
guests of the British Hip Society board to a 
formal dinner outing and were presented 
with a thoughtful gift.

After the meeting concluded, Mr Anil 
Gambhir and Mr Bodo Purbach hosted us 
in Wrightington, where modern total hip 
arthroplasty originated. We toured Sir John 
Charnley’s original theatre and lab, which 
more closely resembled operating rooms 
familiar to me than the novel barn theatre 
currently utilised at Wrightington Hospital. 
We assisted Mr Gambhir with hybrid and 
fully cemented THAs before joining the Low 
Friction Society (LFS) for dinner. Friday 
morning didactics with the LFS preceded a 
return to theatre the following day with Mr 
Purbach, who performed a low friction 
arthroplasty (LFA) as Charnley described it. 
The history, barn theatre, and LFA 
demonstration made this an essential stop.

Saturday was a short reprieve from the 
rigorous academic schedule. We trekked to 
Manchester to see a proper football match, 
Manchester United vs. Leicester City. 
Professor Haddad organised incredible 
seats at Old Trafford FC. Unlike anything in 
American sports, the atmosphere is better 
experienced than explained. Mr Gambhir 
then met us in Manchester and took us out 
for some exceptional local Indian cuisine. 
Riding the momentum of a terrific Saturday, 
we travelled to Sheffield on Sunday to 
continue our academic journey. 

Mr Andy Hamer was our host in Sheffield 
and took us to meet with colleagues from 
Northern General Hospital (NGH) at a 

characteristic pub in the Peak District on 
Sunday evening. Sheffield is known for 
steel production and Monday morning we 
toured two separate manufacturing plants. 
It is improbably fascinating to learn how 
implants are forged or cast and finished. 
Just as interesting was our meeting with 
microbiologist Dr Robert Townsend that 
afternoon. He was excited about a newer 
glycopeptide antibiotic (dalbavancin) that 
could be dosed once per week post-
operatively, supported the used of 
Teicoplanin and Gentomycin pre-

operatively, and recommended no systemic 
antibiotics between staged exchange for 
infection. Tuesday morning, we followed Mr 
Robert Kerry to the operating room to see 
an all cement THA through a direct lateral 
approach. The NGH operating theatre had 
a laminar flow tent that draped around the 
sterile field and true exhaust system. 
Suffice it to say, this was unlike anything 
Brian had seen training in the United 
States. In the afternoon, we travelled to 
Glasgow. 

Mr Dominic Meek and Mr Sanjeev Patil 
were our hosts at Queen Elizabeth 
University Hospital. Mr Patil reviewed 
several complex cases in young adults on 
Wednesday morning and that afternoon we 
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joined Mr Meek in theatre for a revision total 
hip replacement. The revised hip was a 
Charnley prosthesis performed 20 years 
previously with massive osteolysis. An 
extended
trochanteric osteotomy was necessary for 
stem removal and the revision construct 
included a superior acetabular augment, 
cemented all-poly cup, and modular 
cementless stem. My affinity for cemented 
fixation was suddenly turned upside-down!

The next day, we toured the Golden Jubilee 
National Hospital with Mr Joe Baines and 
the University of Glasgow Cell Biology Lab 
with Matt Dalby, PhD, before returning for 
an academic conference with the registrars. 
That evening we enjoyed an extraordinary 
meal with the surgeons in Glasgow and a 
final beer. We flew to our respective homes 
from Edinburgh the next day. 

While this synopsis of the fellowship 
focused on the academic program, there  

was a terrific amount of sightseeing and 
socialisation between cases. We were 
taken to dinner nearly every night by our 
local hosts and visited numerous historic 
sites along the way. Everyone we 
encountered was welcoming and generous 
with their time. The travel itinerary afforded 
little time for reflection, but ample time for 
in-depth discussion. Seeing how excellent 
results can be achieved utilising tactics 
previously unfamiliar to us, and reasoning 
through the clinical decisions made, with 
someone from a completely different 
background, made for a brilliant experience. 
We learned many helpful techniques, met 
multiple gracious colleagues, and left the 
United Kingdom motivated to continue 
learning.

“Better to see something once than to hear 
about it a thousand times” Asian Proverb

BHS Newsletter May 2020 14



British Hip Society Newsletter 1 May 2020

BAJIR (Bone and 
Joint Infection 
Registry) – an Update
Tim Petheram 
Helen Vint 
Mike Reed 
Northumbria Healthcare 
On behalf of the BAJIR Steering 
Committee 

The BAJIR has been up and running for a 
couple of years now. Following the BOA 
meeting in September 2019, we were 
delighted to have secured further industry 
financial support which allowed us to 
continue both running, but also developing 
the database. The remainder of this report 
will offer an update on the areas we have 
been working on and continue to develop.

Multi-disciplinary team (MDT) 
meeting functionality
The Registry already has an MDT area for 
recording MDT meeting outcomes. This is 
currently relatively rudimentary. Given the 
further sponsorship we are now able to 
push ahead with an exciting project we had 
been wishing to pursue, to improve the 
MDT functionality of the Registry. Through 
this project we hope to offer users help in 
running and organising infection MDT 
meetings. Once complete the project 
should allow the creation of MDT patient 
lists, allow recording of discussions and 
outcomes from the meetings, produce 
outputs from those meetings, and allow 
patient lists to be maintained whilst 
management remains active, to act as a 
reminder for teams to keep those 
individuals under MDT discussion.

One area we feel the Registry already 
offers users help in managing the often 
complex paths of these patients, is through 
the timeline feature. Figure 1 shows an 
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example timeline with the functionality this 
offers.

We are aiming, through the new MDT 
feature and existing timeline function, that 
the registry becomes an integral part of 
patient care rather than purely a data 
gathering exercise, which can be 
demanding on time and resource. We hope 
this helps engage units to contribute to the 
BAJIR, and means that it is a useful 
addition to their care rather than an add-on. 
This gives a potential breadth and depth of 
data not offered by any other registry, and 
thus potential for real practice-changing 
outputs.

Improving ease of data entry - 
Paper data entry forms
We have developed paper forms for 
surgeons to complete after surgery for joint 
infection, bone infection, plastic surgery, 
and, recently, added a microbiology form. 
The paper forms have been designed to be 
easily completed with tick boxes, in a 
manner similar to NJR forms. The forms 
have been created to allow surgeon and 

microbiologist to provide clinical data on 
paper for administrative staff to enter at a 
later date into the live Registry. This should 
help clinical staff with the time consuming 
data entry process.

BAJIR Fellow
We are delighted to be offering a fellow 
position. This post will allow development of 
a variety of skills, both the obvious data 
analysis side, but also significant 
improvement opportunities as we continue 
to develop the Registry. As well as a 
dedicated BAJIR fellow we are setting 
aside a page on the BAJIR website for 
fellowships that offer a significant bone and 
joint infection aspect to their educational 
programme. This will help those senior 
trainees with an interest in the area to 
navigate towards fellowships that may help 
develop this sub-speciality interest.
Current data

With nine Trusts now fully cleared from a 
governance perspective, and a further 11 
well into the approval process, we hope to 
see a significant increase in engagement 
over the next year. This will of course be 
helped by strong recommendation from the 
BASK Revision Knee Working Group 
(RKWG) that revision hubs enter data into 
the BAJIR. The Registry will allow those 
centres entering data to easily audit many 
of the criteria set out by the RKWG and 
NHSE as being necessary to qualify as a 
revision centre. With almost 100 confirmed 
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infections (that being a full minimal dataset 
and meeting MSIS criteria for infection, 
(Figure 2) now in the Registry, and over 400 
cases having some data, the Registry is up 
and running and ready to accommodate 
new units as governance approvals are 
obtained.

We thank those units entering data for their 
support, and look forward to welcoming 
many more of you aboard in the coming 
months. We appreciate there are multiple 
data fields to enter, and that using the 
BAJIR is indeed time consuming. This 
reflects the complex nature of orthopaedic 
infection work. 

Hopefully with the new features described 
above, the Registry now offers gains to 
units in organisation of patient pathways 

and management, to compensate the time 
that clearly needs investing in data entry.

As ever we are available to support units in 
joining the registry and gaining appropriate 
governance clearance. Please contact us 
through the website www.bajir.org and at 
the following email address: nhc-
tr.bajir@nhs.net 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Periprosthetic Hip 
Joint Infection: 
INfection ORthopaedic 
Management (INFORM) 
Symposium
Authors of summaries: 
Dr Setor K Kunutsor 
Mr Michael R Whitehouse 
Dr Andrew J Moore 
Mr Simon Strange 
Mr Andrew Beswick 
Dr Erik Lenguerrand 
Prof. Ashley W Blom 
University of Bristol 

Background
Total hip replacement is a very successful 
operation for addressing the pain and limited 
function associated with end-stage 
degenerative conditions of the hip as well as 
restoring mobility to selected patients who 
sustain a hip fracture. Despite its success, 
problems can occur and one of the most 
devastating is prosthetic joint infection (PJI). 
Patients who experience this complication 
and their surgeons face a difficult and 
protracted course of treatment and prolonged 
recovery periods. 

Treatment strategies for treating PJI have 
evolved yet there is sparse data, mostly 
based on small case series to establish who 
is at risk, the impact of the condition and 
what are the best treatment strategies. The 
INFORM programme is a body of research, 

funded by NIHR (RP-PG-1210–12005) put 
together to answer some of these questions. 

A multidisciplinary team was brought together 
to synthesise the current evidence, 
investigate demographics, clinical outcomes, 
treatment strategies, the impact on patients 
and surgeons, patient decision making and 
health economics. The analysis of large and 
generalisable datasets is critical in 
understanding rare but serious events such 
as PJI but equally important is to understand 
the devastating impact of the condition on 
patients and the surgeons who are treating 
them. Collaboration is essential in research 
of this nature and one of the crowning 
achievements of the study was bringing 
together groups from 44 different units across 
four continents for an individual patient data 
meta-analysis. We have also conducted the 
first randomised controlled trial of single 
versus two-stage revision surgery for PJI of 
the hip across three countries (England, 
Wales and Sweden) and look forward to 
presenting the results of this trial in the 
coming months. Thank you to all of the 
INFORM team and our collaborators for 
working with us to deliver this huge and 
important package of work. To whet the 
appetite, a summary of some of the studies 
presented in the INFORM symposium at the 
BHS is presented below.

Increasing Burden of Infection and 
Risk of Early Revision Following 
Hip Replacement: Evidence from 
the National Joint Registry
Reference: Lenguerrand E, Whitehouse 
MR, Beswick AD, Jones SA, Porter ML, 
Blom AW. Revision for prosthetic joint 
infection following hip arthroplasty: 
Evidence from the National Joint 
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Registry. Bone Joint Res. 2017 Jun;6(6):
391–8. 
Prosthetic joint infection (PJI) is a serious 
and devastating complication of hip 
replacement. Reported rates from the 
literature suggest it occurs in between 0.5% 
and 2.2% of cases but contemporary and 
generalisable data from the UK is lacking. 
This study used observational data from the 
National Joint Registry to investigate the 
prevalence of revision for PJI and how these 
rates have changed over time, the cumulative 
incidence of revision for PJI of the hip and to 
estimate the national burden created by hip 
PJI.

A cohort of 623,253 primary hip 
replacements, 63,222 aseptic revision hip 
replacements and 7,585 revision hip 
replacements were performed for PJI, 
conducted between 2003 and 2014 and 
recorded in the National Joint Registry. The 
prevalence (surgeon perspective), cumulative 
incidence functions (patient perspective) and 
total number of procedures were calculated 
and overall linear trends were investigated 
with log-linear regression.

The prevalence of revision for PJI following 
primary hip replacement was 0.4/100 
procedures and 1.6/100 cases following 
revision hip replacement. During the period of 
observation, there was a large increase in the 
prevalence of revision for PJI in the first 3 
months following surgery, 2.3 fold (95%CI 
1.3-4.1) following primary surgery and 3.0 
(95%CI 1.1-8.5) following revision surgery. 
From the patient perspective, the probability 
of undergoing revision for PJI 1 year 
following surgery was 0.15% (95%CI 
0.14-0.16) following primary and 0.69% 
(95%CI 0.63-0.76) following revision hip 
replacement. The probability was 0.44% 
(95%CI 0.42-0.46) at 5 years following 
primary and 1.77% (95%CI 1.66-1.89) 
following revision surgery. At 10 years, the 
respective probabilities were 0.62% (95%CI 
0.59-0.65) and 2.25% (95%CI 2.08-2.43). 
The number of procedures performed to treat 
PJI of the hip rose 2.6 fold, from 384 cases in 
2005 to 1,002 in 2014, during the period of 
observation. The utilisation of single stage 
revision surgery rose from approximately 
15% to 30% over the period.

Although the risk of revision due to PJI 
following hip arthroplasty is low, it is rising 
and, coupled with the established and further 
predicted increased incidence of both primary 
and revision hip arthroplasty, this represents 
a growing and substantial treatment burden. 

Who is Most at Risk of Getting 
Prosthetic Joint Infection? Findings 
From Aggregate Published 
Evidence and a Large Prospective 
Study
Reference: Kunutsor SK, Whitehouse 
MR, Blom AW, Beswick AD, INFORM 
Team. Patient-Related Risk Factors for 
Periprosthetic Joint Infection after Total 
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Joint Arthroplasty: A Systematic Review 
and Meta-Analysis. PLoS ONE. 2016 
Mar 3;11(3):e0150866. 
The risk of developing PJI is likely to be 
influenced by several factors such as 
characteristics of the patients, the surgical 
intervention, and post-operative care, but the 
nature and magnitude of the relationships are 
uncertain. Several individual studies have 
reported on the associations of a range of 
patient-, surgical-, and hospital-related risk 
factors for PJI, but studies were often poorly 
powered to adequately quantify the 
magnitude of the associations. We aimed to 
assess the nature and magnitude of the 
associations of patient-related risk factors 
with the risk of PJI using a systematic review 
and meta-analysis of published longitudinal 
studies.

The study was registered in PROSPERO and 
conducted in accordance with MOOSE and 
PRISMA guidelines. Using MEDLINE, 
Embase, Web of Science, and The Cochrane 
Library, we searched for longitudinal 
observational studies or consecutive series 
reporting on the associations between any 
patient-related factor and PJI following total 
joint replacement (TJR). We included studies 
with at least one year of follow-up. Patient-
related factors evaluated included 
sociodemographic characteristics; body mass 
index (BMI); and medical and surgical 
histories. Relative risks with 95% confidence 
intervals were used as summary measures of 
association.

We identified 5,383 citations and following 
screening and full-text evaluation, 66 unique 
studies comprising 512,508 TJRs were 
included. A total of 8,026 PJIs developed 
during follow-up which ranged from 1-17 
years. The majority of studies were 
conducted in European populations and 62 
out of the 66 studies were based on hip and 
knee replacements. Several studies did not 

differentiate between hip and knee joints. 
Average age ranged from 54-72 years. On 
the role of sociodemographic characteristics, 
males, smokers and living in a rural 
population were each associated with an 
increased risk of PJI. In a subgroup analysis, 
males with a knee replacement were at 
higher PJI risk than males with a hip 
replacement. A BMI of 30 kg/m2 or more was 
associated with an increased PJI risk, with 
the highest risk being attributed to a BMI of 
40 kg/m2 or more. On the role of medical and 
surgical histories, histories of diabetes, 
rheumatoid arthritis, steroid administration, 
cardiovascular disease, revision arthroplasty, 
previous joint surgery, depression and frailty 
were each associated with an increased PJI 
risk.

Apart from some non-modifiable factors, 
several potentially modifiable patient-related 
risk factors are associated with PJI risk. 
Identifying patients with these risk factors and 
modulating them could be useful in reducing 
the incidence of PJI. Limitations of the 
current study included the inability to explore 
time-period specific effects, focus on only 
patient characteristics and including a mix of 
hip and knee joints. Access to large-scale 
individual level data is needed to address 
these limitations.

Large Cohort Data
Reference: Lenguerrand E, Whitehouse 
MR, Beswick AD, Kunutsor SK, Burston 
B, Porter M, Blom AW. Risk factors 
associated with revision for prosthetic 
joint infection after hip replacement: a 
prospective observational cohort study. 
Lancet Infect Dis. 2018 Sep;18(9):1004–
14. 
Using a large prospective observational 
cohort study based on the National Joint 
Registry (NJR), we aimed to assess the 
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overall and post-operative period-specific 
associations of patient, surgical, and health-
care setting factors with the risk of revision 
due to PJI.

We analysed 623,253 primary total hip 
replacements (THRs) performed in the NJR 
between 1st April 2003 and December 31st 
2013. Associations between risk factors and 
risk of revision for PJI across the overall 
follow-up period were investigated. The 
associations by post-operative time periods 
(0–3 months, 3–6 months, 6–12 months, 12–
24 months, and >24 months) were re-
investigated.

A total of 2,705 primary procedures were 
revised for an indication of PJI between 2003 
and 2014, after a median follow-up of 4.6 
years. Factors associated with an increased 
risk of revision for PJI included male sex (rate 
ratio (RR) 1.7, 95%CI 1.6-1.8), elevated BMI 

(≥30 c.f. <25 RR 1.9, 95%CI 1.7-2.2), 
diabetes (RR 1.4, 95%CI 1.2-1.5), previous 
septic arthritis (RR 6.7, 95%CI 4.2-9.8), hip 
fracture (RR 1.8, 95%CI 1.4-2.3) and use of 
the lateral surgical approach compared to 
posterior approach (RR 1.3, 95%CI 1.2-1.4). 
Older age was associated with lower risk 
(age ≥80 RR 0.7, 95%CI 0.6-0.8). 

Investigation of the time-period specific 
effects demonstrated that some risk factors 
had differential effects at different periods of 
follow up: for example, patients with 
dementia were at higher risk in the first three 
months following surgery and patients with 
liver disease at later time points but not 
overall. This highlights the importance of 
large datasets and period-specific analysis 
when determining risks in order to 
appropriately advise patients. Ceramic 
containing bearings had a lower risk of 
revision for PJI than metal containing 
bearings and these effects were generally 
seen from three months onwards.

The risk of revision for prosthetic joint 
infection following primary hip replacement is 
affected by multiple factors and is mainly 
driven by patient and surgical factors. The 
risk of developing an infection after hip 
replacement varies with the time period of 
follow up. The modifiable factors identified 
should be considered by clinicians when 
preparing patients for hip replacement 
surgery. It is equally important for them to 
consider the non-modifiable factors and the 
factors that exhibit time-specific effects on 
the risk of prosthetic joint infection, to counsel 
patients appropriately pre-operatively.
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What is the Best Treatment for 
Prosthetic Joint Infection? An 
Evaluation of Debridement, 
Antibiotics and Implant Retention
Reference: Kunutsor SK, Beswick AD, 
Whitehouse MR, Wylde V, Blom AW. 
Debridement, antibiotics and implant 
retention for periprosthetic joint 
infections: A systematic review and 
meta-analysis of treatment outcomes. J 
Infec. 2018 Dec;77(6):479–88. 
Although debridement, antibiotics and 
implant retention (DAIR) has been 
recommended for the treatment of acute 
prosthetic joint infections (PJIs), its more 
general use in the treatment of PJIs following 
total joint replacement (TJR) remains 
controversial, as its success rates vary 
considerably and factors influencing 
treatment outcomes are still not well 
understood. The results of previous individual 
studies have been divergent and several of 
them were often poorly powered to 
adequately quantify the infection control rates 
and reliably evaluate potential factors that 
influence treatment outcomes of DAIR. In this 
context, using a systematic review and meta-
analysis, we aimed to assess infection 
control after DAIR in patients with PJI 
following TJR and evaluate factors 
associated with infection control.

The study was registered in PROSPERO and 
conducted in accordance with MOOSE and 
PRISMA guidelines. Using MEDLINE, 
Embase and Web of Science, we searched 
for longitudinal observational studies or 
consecutive series reporting infection control 
following the use of DAIR in treating an 
infected joint replacement. Infection control or 
a successful treatment outcome was the 
primary endpoint and was estimated as 
(number of infections successfully treated 
within follow-up period/total no. of PJIs).

We identified 2,557 citations and of these, 
157 were selected for full text evaluation. A 
total of 99 unique studies comprising of 4,897 
PJIs were finally included in the meta-
analysis. The majority of studies were based 
in North America and Europe. Average age 
ranged from 55 to 80 years with a weighted 
mean age of 68 years. The majority of 
studies were based on hip and knee joints 
(94%). Staphylococcus aureus and gram-
negative organisms were the most common 
infecting organisms. Most common infection 
type was acute post-operative infection. 
Open DAIR was commonly used compared 
to arthroscopic DAIR. Infection control 
ranged from 11.1 to 100%. Infection control 
was 61.4% (95% CI: 57.3-65.4) over a mean 
follow-up of 3 years in pooled analysis of 99 
studies. In subgroup analyses, infection 
control was higher in European populations 
compared to North American populations; 
older vs younger age groups; hips than 
knees; acute postoperative infections vs 
haematogenous and late chronic infections; 
shorter duration of antibiotics vs longer 
duration; and DAIRs done beyond year 2000 
vs those than before year 2000.

For an average infection control of 61.4%, 
DAIR seems to be an effective option for the 
treatment of PJIs. DAIR is particularly 
efficacious for acute post-operative infections 
and hip PJIs.
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What is the Best Treatment for 
Prosthetic Joint Infection? One- and 
Two-Stage Revision of Infected Hip 
Replacement: Aggregate Published 
Evidence and Individual Patient 
Data Meta-analysis
Reference: Kunutsor SK, Whitehouse 
MR, Blom AW, Beswick AD, INFORM 
Team. Re-Infection Outcomes following 
One- and Two-Stage Surgical Revision of 
Infected Hip Prosthesis: A Systematic 
Review and Meta-Analysis. Li Z, editor. 
PLoS ONE 2015;10(9):e0139166.  
Though the two-stage revision strategy has 
been claimed as being the “gold standard” for 
treating prosthetic joint infection (PJI), one-
stage revision strategy is becoming an 
increasingly attractive alternative option. The 
effectiveness of one-stage revision in 
comparison to the two-stage strategy 
remains uncertain given the absence of 
randomised controlled trials (RCTs). In this 
context, using a systematic review and meta-
analysis of longitudinal studies, we aimed to 
compare the effectiveness of one- and two-
stage revision strategies in treating prosthetic 
hip infection, using re-infection as an 
outcome.

The study was registered in PROSPERO and 
conducted in accordance with MOOSE and 
PRISMA guidelines. Using MEDLINE, 
Embase, Web of Science, and The Cochrane 
Library, we searched for longitudinal 
observational studies or consecutive series 
conducted in generally unselected patients 
with periprosthetic hip infection treated 
exclusively by one- or two-stage revision and 
with re-infection outcomes reported within 
two years of revision. Re-infection was used 
as the primary outcome and was defined as 
recurrence of infection by the same 

organism(s) and/or re-infection with a new 
organism(s).

We identified 4,343 citations and following 
screening and full-text evaluation, 98 unique 
studies comprising of 5,824 participants and 
596 re-infections were included in the review. 
One-stage revision was reported in 38 
studies (2,536 participants) and 60 studies 
comprising of 3,288 participants reported on 
two-stage revision. Average age of 
participants for both revision strategies was 
similar at approximately 60 years. Majority of 
studies defined PJI based on diagnostic 
criteria proposed by the Musculoskeletal 
Infection Society. The pooled re-infection for 
one-stage revision was 8.2% and that for 
two-stage revision was 7.9%. 

Findings concur with previous reports 
suggesting that one-stage revision may be as 
effective as two-stage revision in terms of 
infection control. Given the limitations of 
using published data, we conducted an 
individual patient data (IPD) meta-analysis of 
the published studies used in this review.

Individual Patient Data Meta-
analysis: Global INFORM 
Collaboration
Reference: Kunutsor SK, Whitehouse 
MR, Blom AW, Board T, Kay P, 
Wroblewski BM, et al. One- and two-
stage surgical revision of periprosthetic 
joint infection of the hip: a pooled 
individual participant data analysis of 44 
cohort studies. Eur J Epidemiol. 2018 
Oct;33(10):933–46. 
The aim of this IPD meta-analysis was to: i) 
compare baseline and clinical characteristics 
of patients undergoing one-stage and two-
stage revision surgery following PJI of the 
hip; ii) compare the risk of re-infection 
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between the two strategies; and iii) examine 
the risk of re-infection according to a range of 
clinically relevant characteristics.

Investigators of published papers were 
invited to contribute their anonymised data to 
establish the consortium: Global INFORM 
Collaboration. Primary outcome was re-
infection. Hazard ratios for re-infection was 
estimated using an extension of the Cox 
proportional hazards model (Cox proportional 
shared frailty models) because the treatment 
strategy only varied between cohorts. 

A total of 44 studies based in 13 countries 
across four continents contributed individual 
level data. These comprised a total of 1856 
patients with PJI of the hip treated by one- or 
two-stage revision. One-stage group were 
older; had a higher proportion of patients with 
previous PJI and previous hip surgery (other 
than the index surgery); had higher average 
levels of circulating C-reactive protein; and 
had higher proportion of patients presenting 
with an abscess, sinus, draining wound, or 
fistula before revision. However, two-stage 
group had higher proportion of patients 
presenting comorbidities. Staphylococcus 
species were the most common causative 
organisms for PJI in both treatment groups 
followed by negative cultures in the two-stage 
group. Osteoarthritis was the most common 
indication for index implantation in both 
treatment groups. During a median follow-up 
of 3·7 years, 222 re-infections were recorded. 
In analyses adjusted for age, sex, previous 
hip surgery, Charlson Comorbidity Index, and 
difficult to treat organism, there was no 
difference in the risk of re-infection between 
the two strategies. The association was not 
modified by characteristics such as age, sex, 
previous hip surgery, difficult to treat 
organism, and period of surgery.

In conclusion, it is possible to conduct 
individual patient data meta-analysis in the 
orthopaedic setting. Patients in the single 

stage group were more likely to have severe 
PJI. Single-stage may be as effective as the 
two-stage in terms of infection control. 

Patient experiences of prosthetic 
hip infection and revision treatment
Reference: Moore AJ, Blom AW, 
Whitehouse MR, Gooberman-Hill R. 
Deep periprosthetic joint infection: a 
qualitative study of the impact on 
patients and their experiences of revision 
surgery. BMJ Open. 2015 Dec 
1;5(12):e009495. 
In this study we aimed to characterise the 
patient experience of periprosthetic hip 
infection and treatment and to understand its 
impact on their lives. This type of evidence 
can complement knowledge about the 
effectiveness of different types of revision 
surgery. We conducted face-to-face 
interviews with 19 patients treated for 
periprosthetic hip infection who were 
between two weeks and 12 months post-
discharge, drawn from 5 NHS orthopaedic 
departments. The sample consisted of 12 
men and seven women, aged between 56–
88 years. All patients provided informed 
consent. The interviews were audio-
recorded, transcribed and subjected to 
thematic analysis. For a more nuanced 
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account of the findings please see Moore et 
al (2015). 

Participants made sense of their experiences 
through reference to three key phases: the 
period of symptom onset, the treatment 
period and a protracted recovery after 
treatment. Overall, patients found the onset 
the infection deeply unsettling and 
distressing, partly due to a lack of knowledge 
about periprosthetic infection, but also 
because some people struggled to get a 
diagnosis. Some patients associated 
infection with superficial wound infection 
rather than with the prosthesis. Others were 
surprised when infection occurred five years 
or more after their operation. Low grade 
infections in some patients were initially 
missed with near fatal consequences. This 
suggests that not only patients, but also 
some healthcare professionals might lack an 
awareness of the symptoms of periprosthetic 
joint infection.

The true impact of periprosthetic infection is 
realised in the treatment period. While the 
onset of infection was unsettling, revision 
surgery had a profound impact on patients 
and affected every aspect of their lives. 
Revision surgery caused a sudden reduction 
in mobility that many patients were not 
prepared for. As many become physically 
disabled, this also impacted on their home 
environment, as houses effectively became 
‘hospitals’, living rooms became bedrooms, 
partners become carers, and the sudden 
changes placed a great strain on some 
patients’ relationships. For those who 
received two-stage revision these changes 
were also long term, in some cases with 14 
months between stages. This also impacted 
patients’ psychological well-being. Many 
reported symptoms of depression and even 
suicidal thoughts, as illustrated in the 
following quote:

“Your life is destroyed, absolutely 
destroyed. There is nothing you 
can do. You lose your privacy. You 
lose your dignity. You lose your 
independence. You have no life. 
For someone like me who lived a 
very physically – and I’m a very 
gregarious person, I would have 
happily – in fact I would have 
happily ended it all … because it 
was that desperate, and I’m a very 
strong person.” (Maggie – 
pseudonym, two-stage revision)

In general, patients who received a two-stage 
revision also had very poor experiences of 
spacers. Four of eight patients who had a 
spacer fitted experienced complications 
including intraoperative fracture during the 
fitting of the spacer, crumbling of the spacer, 
and dislocation.

The protracted recovery period was 
characterised often by life changing events. 
Some patients had to give up manually 
skilled employment, which presented 
financial concerns. Others reconfigured their 
homes or moved into more manageable 
homes or residential care. Some patients 
reported social isolation due to their 
immobility. Participants also reported feeling 
anxious about the future, long after their 
treatment. Concerns about the return of 
infection included the increasing risk of 
further surgery or amputation, as many had 
multiple reinfections.

All participants in the study reported an 
absence of and need for psychological 
support, but this was particularly pronounced 
among those who had received a two-stage 
revision. These are areas in which we’re now 
focussing our research efforts.

BHS Newsletter May 2020 25



British Hip Society Newsletter 1 May 2020

Surgeons’ perspectives on 
managing infection and the 
feasibility of an RCT
Reference: Moore AJ, Blom AW, 
Whitehouse MR, Gooberman-Hill R. 
Managing uncertainty-a qualitative study 
of surgeons’ decision-making for one-
stage and two-stage revision surgery for 
periprosthetic hip joint infection. BMC 
Musculoskelet Disord. 2017 Dec;18(1):
154. 
This study aimed to deliver research that 
would characterise consultant orthopaedic 
surgeons’ decisions about performing either 
one-stage or two-stage exchange 
arthroplasty for patients with PJI after hip 
replacement and to establish the feasibility of 
randomisation to a RCT comparing one-
stage with two-stage revision for 
periprosthetic hip infection.

Semi-structured interviews were conducted 
with 12 consultant orthopaedic surgeons from 
five high-volume NHS orthopaedic 
departments in the UK. Surgeons were 
sampled on the basis that they perform 
revision surgery for PJI after hip arthroplasty. 
Final sample size was justified on the basis 
of thematic saturation. Surgeons were 
interviewed face-to-face (n=2) or via 
telephone (n=10). The study took place 
before the design of the INFORM trial. With 
participants’ consent the interviews were 
audio-recorded, transcribed, anonymised and 
analysed using a thematic approach.

The findings suggest there is no standard 
surgical response to the treatment of PJI and 
surgeons manage a complex balance of 
factors when choosing a surgical strategy. 
These include multiple patient-related factors, 
their own knowledge and expertise, the 
influence of peers and mentors, available 
infrastructure and the infecting organism. 
During discussion about the feasibility of the 
INFORM trial, some surgeons suggested that 
over the years they had become increasingly 
open to considering more one-stage 
revisions. This was often influenced by 
published results of studies of one- and two-
stage revision surgery. They obtained this 
information at conferences and from scientific 
journals. Related to this shift in willingness to 
consider one-stage revisions more often was 
the practice of using loosely cemented 
prostheses. Of the 12 surgeons interviewed, 
six surgeons from three different centres 
used a custom-made articulating spacer 
(CUMARS). One of the effects of using this 
approach was that subsequently some 
surgeons questioned whether they should be 
doing more one-stage revisions as it had 
given them more confidence to do so. It 
seems possible that the use of the loosely 
fixed approach has prompted surgeons to 
rethink the debate about one-stage versus 
two-stage revision surgery, and the study 
suggests that surgeons use CUMARS as a 
way of managing uncertainty in the absence 
of definitive evidence for the superiority of 
one surgical technique over the other. 

All surgeons were supportive of a 
randomised trial to compare one-stage and 
two-stage revision surgery for PJI after hip 
replacement and were willing to randomise 
patients where they were not convinced there 
was a best clear option. Surgeons highlighted 
the need for good evidence to support their 
choice of revision surgery. All surgeons 
supported a randomised controlled trial 
comparing one-stage and two-stage revision 
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treatment and felt that randomisation would 
be feasible.

One-stage or Two-stage Revision 
for Prosthetic Hip Joint Infection – 
the INFORM trial
Reference: Strange S, Whitehouse MR, 
Beswick AD, Board T, Burston A, Ben 
Burston, et al. One-stage or two-stage 
revision surgery for prosthetic hip joint 
infection – the INFORM trial: a study 
protocol for a randomised controlled trial. 
Trials. 2016 Feb 17;17(1):90.  

The design, methods and organisation of the 
study are described in this summary. The 
results are due to be published shortly. This 
open, two-arm, multi-centre, randomised, 
superiority trial compared one-stage with two-
stage revision surgery in patients with 
periprosthetic hip joint infection (PJI). The 
primary outcome was the WOMAC index 
which assesses pain, stiffness and function 
collected by questionnaire at 18 months post 
randomisation. Secondary outcomes 
included cost-effectiveness, complications, 
re-infection rate, objective hip function and 
quality of life.

The required sample size was 128 patients; 
80% power to test superiority of either 
intervention by 10 points on the WOMAC 
Index (0.5 SD difference) with 5% 
significance (two-sided). The expected 
attrition rate was 10%, requiring 142 patients 
to be randomised.

Men and women aged 18 years or over with 
a clinical diagnosis of hip PJI, requiring 
revision surgery in the opinion of their 
consultant orthopaedic surgeon, were eligible 
for the study. Patients were excluded if they 
were unable or unwilling to undergo either 
one-stage or two-stage revision. All patients 

provided written informed consent for 
research.

Patients were recruited from March 2015 to 
September 2018 at 16 hospital sites in 
England, Wales and Sweden. 140 patients 
were randomised (75 two-stage, 65 one-
stage). seven patients withdrew and seven 
patients died during the study follow-up 
period. 126 patients completed the primary 
endpoint. 37 eligible patients refused 
randomisation, but agreed to follow up in an 
observational cohort study. The main reason 
for refusing the RCT was preference for a 
one-stage revision. Trial acceptability was 
high, with 76% of those patients approached 
agreeing to take part in the randomised trial.

Recruitment at the original six sites was 
slower than expected, due to large numbers 
of patients being deemed ineligible on clinical 
grounds or due to lack of equipoise by the 
surgeon or patient. Consequently, more sites 
needed to be opened and the recruitment 
period was extended by 1.5 years. Once 
enrolled into the study, patients appreciated 
being contacted by the research team and 
retention in the trial was excellent.

Summary
The INFORM programme represents a huge 
body of work by a large group of researchers 
and collaborators. The data generated 
means that we are better informed about the 
risks, diagnosis and treatment of this 
devastating condition. We now better 
understand the scope of the impact of PJI on 
the patients affected and the surgeons who 
treat them. We are extremely grateful to the 
patients and collaborators that have joined us 
in conducting this work. For those interested 
in further information, to date the programme 
has produced 27 papers that are listed at the 
following link: https://www.bristol.ac.uk/
translational-health-sciences/research/
musculoskeletal/orthopaedic/research/
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inform.html. This list is kept updated with 
many further outputs in progress including 
the trial results paper. We are planning to 
hold an INFORM Conference in Bristol to 
present the full data from the programme. 
Unfortunately, this has had to be delayed due 
to the COVID-19 pandemic but we hope, 
lockdown depending, to shortly announce a 
new date in October 2020 which will be 
publicised in the near future. We look forward 
to seeing you there, virtually or otherwise!

Funding Statement
This programme of work study is funded by 
the National Institute for Health Research 
(NIHR) Programme Grant for 
Applied Research (Grant Reference Number 
RP-PG-1210-12005). The views expressed 
are those of the author(s) and not necessarily 
those of the NIHR or the Department of 
Health and Social Care. 

INFORM co-applicants
Andrew Beswick, Jason Webb, Prof Rachael 
Gooberman-Hill, Amanda Burston, Erik 
Lenguerrand, Sian Noble, Stephen Jones, 
Prof Alasdair MacGowan, Matt Wilson, Prof 
Andrew Toms, Athene Lane, Prof Paul 
Dieppe, Prof Ashley W Blom 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Emerging Surgeons 
Forum
Prevention is better than cure: 
Periprosthetic Joint Infection 
(PJI) and how to avoid it 
Mr Adrian Taylor, Oxford 
Periprosthetic Joint Infection (PJI) is a 
potentially devastating complication of hip 
replacement surgery. There are currently 
over 100,000 hip replacements per year on 
the NJR, with a national PJI rate of between 
0.3% and >4%, as noted in the GIRFT 
report. This makes PJI is the third most 
common reason for revision surgery in the 
UK, and it has a five-year survival rate of 
about 85%. Not only is this devastating for 
the patient in respect of morbidity and 
mortality, but also the cost of further 
treatment is a burden for the nation. 

This presentation looks at what aspects a 
surgeon may be able to influence to reduce 
the risk of PJI in their practice. These can 
be broken down into three different factors:

Patient
Utilities / environment
Surgical

These factors can be either modifiable or 
non-modifiable, while the time frames can 
be broken down into pre-operative, peri-
operative, intra-operative and post-
operative.

Pre-operative factors are mainly patient-
related, and key influences involve 
optimisation of modifiable factors: 

Key modifiable factors include: BMI of <18 
or >30; smoking; malnutrition; diabetes 
mellitus; pre-operative anaemia; high 

alcohol consumption; chronic pulmonary 
disease; chronic renal disease; chronic liver 
disease; and rheumatoid arthritis. 

Other factors include: a history of cancer; 
history of depression/psychosis; HIV/AIDS; 
use of corticosteroids; previous intra-
articular steroids; cardiovascular disease; 
raised Charlson co-morbidity index; and 
urinary tract infection. These show the 
importance of good pre-operative 
assessment. 

Pre-operative staph aureus decontamin-
ation has also been shown to reduce PJI 
rates. The GIRFT report highlights the use 
of “hot and cold” orthopaedic units and ring-
fenced beds to reduce infection rates. 
Surgical templating is important to ensure 
appropriate implants are available, and to 
plan safe surgery.

Peri-operative factors for the patient 
include: the importance of normothermia; 
timely hair removal using clippers or 
creams; and utilities such as “clean” 
theatres and laminar flow. From a surgical 
perspective, the emphasis is on leadership 
and theatre discipline. The WHO safety 
briefing and check-list guides the use of 
prophylactic antibiotics (dependent on local 
microbiology guidance). Appropriately timed 
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pre-incision antibiotics, spinal anaesthesia 
and tranexamic acid have also been shown 
to reduce infection rates, while correct 
gown and gloving, and the correct use of 
masks by those present in the theatre are 
all important.

When it comes to operative factors, the 
surgeon has a significant role to play in 
attempting to reduce infection rates. This is 
not just about what they do as the person 
performing the procedure. Again, it is about 
leadership during the procedure:

•ensuring that they have a consistent 
and experienced orthopaedic scrub staff 
who are proficient with the equipment 
required;
•reducing the amount of equipment 
needed to a minimum, to reduce the 
time that kit is left open prior to surgery, 
and ensuring that it can be kept under 
the laminar flow in the cleanest area of 
the theatre;
•reducing the number of people in 
theatre to the minimum required;
•keeping the number of theatre-door 
openings to a minimum;
•for the procedure itself using isopropyl 
alcohol plus chlorhexidine or iodine 
prep;
•ensuring that impervious drapes and 
incision drapes are impregnated. 

There is good evidence that the posterior 
and direct anterior approaches have lower 
infection rates than the “Hardinge” type 
approach, although there is no evidence of 
a difference between cemented and 
uncemented primary implants. Length of 
procedure has a direct correlation with 
infection rates.

Taking all these things into consideration, it 
is recommended that a surgeon (unless 
doing high volumes of patients) should use 

one surgical approach and one implant 
choice to improve quality and 
reproducibility. This will reduce the chance 
of an untoward intraoperative event, which 
is a significant independent risk factor for 
PJI. 

There is some controversy about wound 
irrigation. The Philadelphia Consensus 
document and the WHO both recommend 
irrigation with aqueous iodine or 
chlorhexidine. However, the new NICE 
guidelines that are currently out for 
discussion suggest using just normal saline. 
For wound closure, sutures rather than clips 
appear to be beneficial and triclosan 
impregnated sutures should be considered, 
with the use of occlusive dressings. Finally, 
consideration should be given to risk-
stratifying patients, and looking at local or 
national “infection bundles”.

Post-operative risk factors include the use 
of low-molecular-weight heparin or oral anti-
coagulants rather than with aspirin. Again, 
experienced orthopaedic staff and ring-
fenced beds help to reduce PJI rates. 
Surgically, it is important to have a protocol 
for dealing in a timely fashion with those 
patients noted to have an “oozy” wound.

So the key take-home messages are:

Patient: Optimisation of modifiable 
factors

Utilities: GIRFT recommendations on
elective orthopaedic units and 
theatres

Surgical: Leadership and engagement, 
incremental change in 
practice, evaluate change
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Periprosthetic Fractures of the 
Hip and Femur 
Prof. Fares Haddad, London 

Periprosthetic fractures remain a 
challenging issue for hip surgeons and are 
of particular concern to young emerging 
surgeons who have the combined 
arthroplasty and trauma skill-set and are 
often faced with these cases as 
emergencies. 

This presentation highlights some of the key 
issues that young surgeons must think 
about when starting their career and 
considering their approach to periprosthetic 
fractures. I want to cover the importance of 
avoiding periprosthetic fractures, in both 
primary and revision practice, and also to 
stress the importance of learning local 
practice, and getting accustomed to dealing 
with the problems that young surgeons will 
face in their region. 

Other key issues include: 
•creating pathways of care for these 
patients who are extremely vulnerable;
•decision-making using careful 
classification and logical algorithms; and
•ensuring that any intervention for these 
patients is appropriately planned such 
that they can mobilise quickly and fully 
weight-bear 

I am also keen to highlight atypical 
periprosthetic fractures that are complicated 
by co-existent infection, or where there is a 
metabolic component such as 
bisphosphonate related fractures which 
require very specific surgical management 
to bypass the fracture and which may 
require adjunctive medical therapy. 

Periprosthetic fractures most frequently 
occur in elderly patients with multiple co-
morbidities. The complications rates are 
high, and morbidity and mortality are 
extremely high. This is effectively a 
fractured neck of femur population, but 
without the resources that have been put in 
place for that cohort, and with much more 
technical complexity. 

The key is avoidance and recognising the 
hip-arthroplasty patients, anatomy, implants 
and techniques that increase the risk. Note 
that the acetabulum is often forgotten in this 
area: under-reaming can be problematic, as 
can aggressive or over-reaming. It is 
important to consider the bone stock and 
anatomy in each patient. In particular, 
beware those patients who are, for 
example, having a conversion of a previous 
femoral fracture to a total hip arthroplasty, 
where the socket may have been under-
loaded for some time. In the femur, planning 
is really important, and exposure during the 
approach is critical. Fixation should be 
chosen to suit the bone, and there is no 
doubt that a proportion of the population 
requires cemented implants as their bone 
stock is unsuitable for the advantages of 
cementless fixation. Each and every implant 
system has a learning curve, and it is 
important to understand the approaches, the 
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implants and the techniques to be used so as 
to avoid subsequent problems. 

When fractures do occur, rational systems of 
management are needed. The Vancouver 
classification system has now morphed into 
the Unified classification system which can 
be used across all joints and bones. The key 
decision making remains around those 
fractures that occur at the level of the 
implant, the so-called B-fractures. The 
standard technique is still to reduce and fix 
when the stem is solid, to revise and fix when 
the stem is loose, and to undertake complex 
reconstruction when the stem is loose and 
the bone is grossly deficient. The literature 
has many confusing reports, with high failure 
rates and complication rates, and these often 
relate to inappropriate or poor fixation. 

Modern fixation tools are now very useful. 
Double plating should be considered either 
with two plates or a plate and a strut on 
occasion. Be aware that we sometimes have 
to revise B1 fractures. This is particularly the 
case with transverse or oblique fractures at 
the tip of a stem, where the biology can be 
very poor and bypass is straightforward. 

There is special challenge in the fractures 
that are increasingly recognised around 
polished tapered cemented stems. These 
extremely successful stems seem to be 
associated with a higher fracture rate 
compared to more anatomical or composite-
beam stems in multi-registry studies. There 
are multiple potential reasons behind that 
and the key for our community now is to 
establish how to avoid these injuries. When 
they do occur, we need to determine when 
they can be managed non-operatively, when 
they can be managed with fixation, and 
when, in fact, they require revision. 
In our practice, it is difficult to estimate how 
much subsidence there is going to be, even if 

the bone reconstitutes. Therefore we tend to 
undertake a bypass revision which is very 
straightforward using this type of stem, and 
which allows early mobilisation. For any other 
fractures where revision is to be performed, it 
is best to become familiar with a cementless 
system that allows distal fixation and then a 
scaffold reconstruction proximally. These 
systems can be mono block or modular.  

Interlocking stems should play a very small 
role in the management of periprosthetic 
fractures but they nevertheless have their 
uses, particularly when we are faced with the 
combination of infection and periprosthetic 
fracture. The key is still early weight bearing 
mobilisation, and modular oncology 
replacements will play a role. 

In summary, the periprosthetic fracture 
epidemic is going to continue to be a 
troublesome one. This has high morbidity 
and mortality for patients and is expensive for 
the healthcare system. One of our duties is to 
avoid these fractures as much as possible. 
We are inevitably going to see them in our 
practice and therefore getting the right 
combination of techniques for fixation and 
revision and applying the correct technique at 
the correct time is critical. 

If the stem is stable, then internal fixation is 
warranted using optimal biomechanics, but 
there are some cases where revision to 
bypass the fracture is needed. If the stem is 
loose, revision is usually mandated. Attempts 
to undertake a smaller operation with simple 
fixation are usually doomed ultimately to fail. 
In all cases, the intervention should be based 
on careful assessment of the patient, their 
pre-injury function, on fracture classification 
and on the available expertise and 
techniques.  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Hot Topics in Hip 
Surgery
Dual Mobility - Indications, Uses 
and Pitfalls 
Mr Stephen Jones, Cardiff  
The Dual Mobility (DM) bearing that was 
first used over 40 years ago has seen a 
major take-off in global interest over the 
past five years. This has been driven by 
various factors including an evolution of 
design. This “hot topics” update is aimed at 
highlighting some of the key contemporary 
issues around the use of DM implants.

There have been several systematic 
reviews published in the past couple of 
years that demonstrate DM to very clearly 
be a low dislocation rate bearing choice. 
Perhaps the best of these that is also 
PROSPERO registered is by the group from 
HSS in New York1. In their systematic 
review, 59 articles met the strict inclusion 
criteria with data consolidated for a total of 
17,908 hips. The mean reported dislocation 
rate was: 0.9% in the primary THA and 3.0% 
in the revision THA.
 
Regarding the indications for the use of DM 
these can be summarised as:

Primary THA
•Prevention in high risk patients

Revision THA
•Prevention in high risk patients
•Treatment of recurrent dislocation/
instability
•Patients with abductor/soft tissue 
deficiency

Certainly, at the current time, the use of DM 
implants in primary THA should be limited to 
patients at increased risk of instability. Risk 
assessment of patients undergoing primary 
THA should consider the well documented 
factors known to increase the incidence of 
dislocation including neuromuscular 
compromise, failed fixation of hip fracture, 
history of alcoholism and cognitive 
impairment. In addition, the impact of spino-
pelvic segment stiffness and deformity has 
been identified as a highly significant risk 
factor for instability. In a recent database 
study2 of 207,285 THAs between 2012-14, 
history of spinal fusion was the strongest 
independent predictor of dislocation (OR 
2.45; 95% CI 1.97-3.04; P < .0001). 

There are two broad groups of DM design 
implants currently available. The more 
traditional mono-block DM design which 
can be cemented or uncemented. This one-
piece implant has the significant advantage 
of maximising the possible head size as 
there is generally only 6mm difference 
between outer and inner diameter of the 
implant. So, for example a 50mm mono-
block DM cup will utilise a 44mm diameter 
head. The limitation of the uncemented 
mono-block DM is of course limited fixation. 
There are tripod type designs that aim to 
achieve additional fixation but none of this 
group of implants currently used allow 
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conventional dome type screw fixation. 
Uncemented mono-block DM implants are 
therefore most commonly employed in 
primary THA and they are particularly of 
value in patients with a small size 
acetabulum. 

Modular DM designs, which are a relatively 
new addition to the portfolio of most 
manufacturers, represent a heterogenous 
group of implants that with current designs 
are unified by the use of a modular CoCr 
liner inside a titanium shell. The clear 
benefit is the ability to use conventional 
screws for secondary fixation and therefore 
particularly of value in revision THA. 
Designs do vary, but in general as a result 
of the modular interface there is a 10-12mm 
difference between the inner and outer 
diameter of the implant, so the head size 
achieved is reduced compared to the mono-
block design DM implants.

In revision THA, most commonly modular 
DM implants are used for the treatment of 
recurrent dislocation. They can be 
considered as part of the “ladder of 
enhanced stability options” sitting between 
large diameter heads and constrained 
liners. There are several constructs that 
allow the utilisation of a DM bearing in 
revision THA summarised as:

Dual Mobility Implant Constructs used in 
Revision THA:

•Hemispherical Titanium Shell and 
Modular CoCr Dual Mobility Liner
•Impaction Bone Grafting +/- Porous 
Augment with cemented DM implant
•Highly Porous Revision Shell +/- 
Augments with cemented DM implant
•Acetabular Cage/Cup-cage/Re-
enforcement ring with cemented DM 
implant

•Custom-made acetabular implant with 
cemented DM implant
•Dual Mobility implant inserted in 
retained resurfacing cup 

 
In terms of the results of DM in revision 
THA, Abdel et al from the Mayo Clinic, 
Rochester were winners of the Hip Society 
Award Paper in 2017 with their paper “Dual-
Mobility Constructs in Revision THA: 
Reduced Dislocation, Re-Revisions and 
Reoperations Compared to Large femoral 
Heads”. They considered 302 Revision THA 
at mean follow-up of 3.6years in which the 
Large Diameter Head (40mm) had a rate of 
dislocation of 17/176 (10%) and re-revision 
for instability 6%. This compares with DM 
with a rate of dislocation of 4/126 (3%) and 
re-revision for instability 0.8%. Importantly, 
in addition the DM Group contained a much 
higher proportion of patients being treated 
for instability (33% DM vs. 9%) so 
potentially significantly better results 
obtained in a more challenging cohort.

The benefits of a DM bearing are realised 
because of the large diameter head which 
serves to provide an increased primary arc 
of movement and greater jump distance. It 
is this jump diameter in particular that 
imparts stability when levering-out of the 
articulation occurs that has the greatest 
effect. In terms of the pitfalls of DM these 
can be considered in three main areas.

Firstly, whilst there is no doubt that DM 
represents a low dislocation rate bearing, 
we do not have any note-worthy in-vivo 
wear data. Wear can occur at three potential 
interfaces in the DM design articulation. See 
Figure 1. 

The in-vitro published simulator studies 
assume that motion occurs at both the 
alpha and beta interface which might not 
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necessarily be the case in-vivo, for example 
with scarring up and soft tissue constraint of 
the outer plastic head. So, whilst those 
studies that are published demonstrate 
comparable wear data to non-DM bearings 
they do need to be interpreted with some 
caution. Furthermore, RSA studies in this 
bearing design are challenging to perform 
but are underway.

It is note-worthy that the long-term reports 
that originate from France on DM utilised 
standard polyethylene. Many of the newer 
devices available use “enhanced” 
polyethylene which we know can be more 
brittle in their material properties. It remains 
unknown if there are any clinical 
implications as a result of these material 
differences secondary to impingement at 
this 3rd articulation.

Secondly, there is the unique pitfall of Intra-
Prosthetic Dislocation (IPD) with the dis-
association of the smaller inner diameter 
head from the large plastic ball. 
Contemporary thoughts on the main driver 
of IPD are linked to wear at this “3rd 
articulation”. Wear at the impingement point 
of the metal femoral stem against the plastic 
head drives material loss and damage, 
causing loss of congruity and capture 
leading to the ability of the inner head to 
dislocate. One of the largest reviews that 
has considered the incidence of IPD has 
reported rates 0.7% in primary THA and 
1.3% in revision THA3. Surgeons should 
therefore consider the shape, geometry and 
the roughness of the femoral neck 
particularly in revision cases where the 
original stem is retained. In general, it is 
advisable to avoid femoral necks with an 
unpolished surface and ensure that the 
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base of the taper is fully covered by the 
femoral head, so no sharp surfaces are 
exposed.

Thirdly, and exclusive to the modular design 
DM implant is the potential generation of 
metal debris and the adverse effects that 
these particles can have on surrounding 
tissues. This controversy remains 
unresolved with conflicting data in the 
literature. 

Matsen et al4 report minimum two-year 
metal ion data on 100 Stryker MDM cases 
and measured an average Cobalt 0.7 mcg/L 
(range 0.0 to 7.0) and Chromium 0.6 mcg/L 
(range 0.1 to 2.7). They had four cases 
where a MARS MRI was deemed necessary 
and two cases consistent with ARMD. In a 
very recent article Civinini et al5 reported on 
37 patients with an apparently well-
functioning THA at a mean 5.1 years follow-
up using the Lima – Delta TT System. The 
mean values of cobalt 1.99 μg/L (range 
0.07-16.05) and of chromium 2.08 μg/L 
(range, 15  0.02-11.8) were documented. 
Eleven patients (29%) had ions level above 
the normal range and six patients (16%) 
above 5 μg /L. In terms of more re-assuring 
data the Mayo group6 have published their 
experience in 24 patients with the MDM 
Bearing in which importantly all cases 
received a ceramic femoral head. They 
underwent prospective metal ion 
measurement and at a mean follow-up of 
four years (range 2-7 years) had a mean Co 
and Cr levels of 0.30 μg/l and 0.76 μg/l 
respectively and no patient had a Cobalt 
>1ppb. Clearly more information is required 
on this group of DM implants.

In terms of “what’s coming down the track” 
for DM implants this is an area of active 
research and continued implant innovation. 
In terms of research on the 

ClinicalTrials.gov database of current 
studies the following are listed;

• Dual Mobility in “High Risk” Patients
• Dual Mobility in Hip fracture patients
• RCT of Dual Mobility in Primary THA
• Comparison of Dual Mobility and 

Hemiarthroplasty
• Evaluation of Cemented vs 

Cementless Dual Mobility 
• Wear assessment using 3D X-ray 

analysis
• RSA wear assessment of Dual Mobility
• Metal ion studies in modular designs
• DEXA studies combined with RSA

As regards DM implant innovation, then, this 
is apparent for both the mono-block and 
modular designs. A 3D-printed Monoblock 
CoCr DM implant manufactured by Adler 
(DuplexTM) has been introduced in the UK 
via the Beyond Compliance framework. The 
high initial friction and high porosity of this 
implant seeks to potentially address the 
more limited fixation of traditional designs. 
Regarding the modular DM devices in North 
America, Smith and Nephew have launched 
the OR3OTM bearing – Dual Mobility with 
Oxinium technology. The perceived 
advantage is that this design avoids a CoCr 
liner and the potential generation of these 
as corrosion products. 

Summary points:
• Dual Mobility is an established low 

dislocation bearing.
• In Revision THA it is a particularly 

versatile construct.
• Independent clinical data on wear is 

lacking.
• IPD is unique complication driven 

by impingement and wear.
• Modular Designs remain unproven.
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Direct Anterior Approach: 
Another fad or integral to 
training? 
Prof. Fares Haddad, London  
The use of the direct anterior approach in 
total hip arthroplasty has been extensively 
debated recently.

On the one hand, there are proponents who 
regard it as the answer to all hip 
arthroplasty problems. Their principal claim 
is that it allows a more rapid recovery to 
normality after hip arthroplasty than is seen 
with other techniques. Some industry 
partners have jumped on this bandwagon, 
and there is now good data to say that - in 
experienced, high-volume hands – the 
technique can allow for a fast recovery with 
low risk of instability. There is also evidence 
to suggest that it is far superior to the 

previous minimal incision/ two incision 
techniques that bedevilled our practice a 
decade or two ago. 

On the other hand, the big marketing push 
for the direct anterior approach, seen 
particularly in the United States, Australia 
and France, is associated with a difficult 
learning curve. New complications include 
an increased risk of femoral fracture and 
implant malposition, along with a restriction 
on which implants can be used, because of 
the difficulty with femoral visualisation. The 
technique also usually requires fluoroscopy, 
and often a special table. 

Our community therefore needs to consider 
our role in how this approach is taught and 
disseminated. There will be undoubtedly be 
a marketing push for it which will increase, 
and which may need tempering. We 
therefore need to consider carefully 
whether this is something that should be 
taught early in training, where it is more 
likely to become straightforward to execute; 
or whether surgeons should be changing 
mid-career, where there are significant risks 
of learning-curve related problems and of 
complications. 

There are now a number of prospective 
randomised studies on the direct anterior 
approach. There is a clear benefit over the 
anterolateral approaches that strip some of 
the gluteal tendons off the greater 
trochanter. Questions marks remain over 
what advantage the direct anterior 
approach gives us over the direct posterior 
technique. The indications from randomised 
studies and other comparative studies is 
that there may be a temporary faster 
recovery seen on activity data, and by 
milestones of function. There are, however, 
no substantive differences by month two. 
Longer term randomised data to show 

BHS Newsletter May 2020 37



British Hip Society Newsletter 1 May 2020

efficacy in the long term is not really 
available. 

Those transitioning to the direct anterior 
approach need to be aware of the technical 
difficulties involved and of the importance of 
selecting cases carefully, particularly early 
in the learning curve. Patients who are tall, 
young, muscular, obese and/or male are all 
particularly challenging. Surgeons and 
patients need to be aware of the difficulties 
that may be encountered, and the 
complications that may occur.

The direct anterior approach appears to be 
an option that is going to remain part of the 
armamentarium of hip surgeons: it already 
accounts for a significant proportion (>40%) 
of those procedures performed in the 
United States. The pressure to adopt this 
approach in the UK is unlikely to disappear. 
We must therefore take a view as a 
community on how to educate-in this 
approach early and how to ensure that it is 
safe. We must also ensure that surgeons 
avoid falling into the age-old trap of 
changing practice, changing implants, and 
exposing patients to unnecessary 
complications for fear of being left behind

Networking in Complex 
Orthopaedics – Lessons from 
the past as we look to the 
future 
Mr Andrew Manktelow 
Nottingham 
The concept of delivering orthopaedic care 
via networks is not new. Recent 
developments in major trauma have 
formalised arrangements and suggestions 

on the future provision of revision knee 
surgery have provoked discussion. 
However ‘hub and spoke’ models have 
existed for years, with complex cases 
directed to the most appropriate surgical 
teams. 

The East Midlands Specialist Orthopaedic 
Network (EMSON) was set up following 
Nottingham’s successful application for pilot 
funding from NHS England. The network 
involves five surrounding hospitals (Lincoln, 
Kings Mill, Grantham, Boston and the 
Barlborough Independent Treatment 
Centre). As such, EMSON covers a 
population of around 3.5 million people. In a 
weekly meeting, all planned revision hip 
and knee cases are presented by the 
referring surgeon, using Webex facilities 
that allow relevant radiology to be shared 
and reviewed simultaneously. Potential 
plans for management are discussed, with 
suggestions for further imaging and 
investigation, before a more definitive plan 
for revision is agreed. This is ‘signed off’ 
with documentation returned to the referring 
hospital with a suggested management 
plan. The meeting, hosted in Nottingham, is 
chaired by specialist revision arthroplasty 
surgeons, supported by other arthroplasty 
and revision surgeons. In addition to 
orthopaedic surgeons, the meeting is 
attended by a specialist MSK microbiologist 
with input from radiologists, plastics, 
general surgeons, anaesthetists and rehab 
specialists as required. Cases are referred 
in advance, using a specific referral 
proforma sent to the EMSON co-ordinator. 

To date, since the first meeting in January 
2015, twenty-three consultants from six 
different hospitals have presented 1,463 
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cases, (756 hips and 707 knees). Figure 1 
shows how referrals have varied with 
reduced activity during holiday periods and 
when associated with winter bed pressures. 
Typically, 12 -15 cases are discussed per 
week with the meeting lasting around 75-90 
minutes. Cases are submitted well in 
advance of planned surgery to allow 
management changes to be instigated. The 
meeting is chaired to cultivate a civilised 
conversation, with an inclusive, supportive 
and educational approach, which has 
developed as the network has matured. 
This has all made the meetings attractive to 
our trainees. 

Common themes for discussion include 
differential diagnoses and suggested 
investigation. Technical advice has included 
implant identification, surgical exposure, 
implant removal and reconstructive options. 

Advice given is generic and not implant-
specific. Experienced, high volume, 
specialist surgeons can provide ‘tips and 
tricks’ to the wider group. The opportunity 
for direct transfer of patients to the hub 
hospital remains when required. There is 
also a pathway by which acute cases can 
be discussed within EMSON, but away 
from the formal meeting, to ensure that 
emergency patients are not disadvantaged. 
While the number of patients transferred is 
relatively small, we have noted an 
increased number of outpatient referrals to 
the central hub revision clinics. This could 
indicate additional benefits of the increased 
familiarity among surgeons contributing to 
EMSON. 

Potential benefits of delivering complex 
orthopaedics via networks are well 
rehearsed. Links between high surgical 
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volume and improved outcomes, with lower 
rates of revision for dislocation, have been 
shown. The fundamental aim is to improve 
outcomes while ensuring a cost-effective 
approach in the context of increasing 
demands on finite healthcare resource. 
With more complex cases managed 
centrally, loan instrumentation and 
procurement costs can be reduced. 

With EMSON established and working, it is 
important that we look to determine how 
‘success’ can be defined, assessed and 
determined. Options to look at regional 
length of stay, re-admission and re-revision 
rates have been considered. As further 
revision networks are established, a 
methodology to determine outcomes will 
need to be refined. Demonstrating ongoing 
improvements in the quality of care that our 
patients receive will be central. 

The BASK Revision Knee Working Group 
suggestion to direct complex orthopaedics 
towards specialist centres has further 
concentrated discussion. The challenge of 
determining which hospitals should act as 
hubs, which as spokes and which should 
refer on, will require careful review of 
available experience, facilities, clinical 
demands and geography. An appreciation 
that clinical needs might differ is important. 
For example, periprosthetic fractures occur 
with differing prevalence and present 
different challenges in hip and knee 
surgery. As discussions mature, 
understanding the financial significance to 
the referring and receiving units is crucial. 
Revision network processes being 
proposed more recently will, by definition 
lead to a concentration of challenging 
revisions with major bone loss, complex 

reconstructions and infections within the 
hub hospital. This will have major cost and 
resource implications for that centre. If 
complex surgery is to be concentrated in 
certain institutions, funding will need to 
support that if Trusts are not to be 
disadvantaged, negatively influencing their 
ability and perhaps their desire to host 
important hubs.

With EMSON developed using existing 
referral pathways (based on specialist 
services and geography) the process was 
accepted readily by local surgeons in 
specialist and less specialised units. Thus 
EMSON functions to reinforce historic 
relationships. Initially, central pilot funding 
was received to cover costs of set up with 
screens, communication and PACS 
integration facilities as well as to fund the 
network co-ordinator. Practical and logistic 
concerns in establishing EMSON included 
identifying a suitable time and location and 
ensuring reliable integration of PACS 
facilities. The role of a specific coordinator 
in communication should not be 
underestimated. Working efficiently and 
flexibly, allowing colleagues to dial in and 
out, as other clinical priorities and duties 
allow, is important. The process has been 
incorporated into job plans, which has 
required Trust support. All the indirect costs 
will need to be considered as future plans 
are developed and initiated. It has been 
rewarding to receive many physical and 
remote visitors to the EMSON meetings. 
EMSON has been recognised with a poster 
award at AAOS and with invited 
presentations and publication. The present 
challenge that confronts EMSON is to 
identify whether our process is truly 
clinically effective and indeed cost-effective. 
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In order to work, networks must achieve 
adequate local surgical ‘buy-in’ and need 
enthusiasm to be maintained. Clear frames 
of reference should be determined. 
Surgeons must be consulted and stay 
central in the process. In clinical 
discussions all voices must be heard and 
appreciated as a management plan is 
derived. Colleagues with greater specialist 
experience will direct those conversations. 
The true cost and resource implications of 
centralising management of complex cases 
is yet to be determined but will need to be 
investigated as networks become more 
common and if they are to be imposed.
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Report of the 
inaugural BHS 
Instructional Course 
Newport, 2020
Mr Vikas Khanduja, Cambridge 
Mr Andrew Hamer, Sheffield 

As part of the expansion of the British Hip 
Society activity, we were delighted to hold 
the Inaugural Instructional Hip Course at 
British Hip Society 2020 in Newport. The 
strap-line of the British Hip Society is 
“sharing knowledge; improving patient 

care”. With this in mind the BHS 
Educational Committee was formed, led by 
Vikas Khanduja and Andrew Hamer
The educational needs of orthopaedic 
trainees and practicing Orthopaedic 
surgeons are evolving constantly. At the 
same time, evidence-based knowledge in 
orthopaedics is expanding at a very rapid 
rate. Furthermore, all trainees need to take 
exams at some stage in their career to 
demonstrate competency and mark 
completion of training. Also, practicing 
orthopaedic surgeons have to undergo an 

annual appraisal and revalidate every five 
years to demonstrate fitness to practice. In 
both these scenarios, acquiring and 
updating knowledge in a short time-frame is 
essential. The BHS Instructional course 
was conceived with exactly this purpose in 
mind. 

The aim of the day was to provide a 
comprehensive update in Hip Surgery 
based on the FRCS (Orth) syllabus. We 
were delighted to assemble a fantastic 
faculty from all around the country to deliver 
the education during the day. Registration 
exceeded our expectations at almost 100 
and the delegates were exposed to 
educational material of the highest quality.

The day was divided into sections with four 
to six talks in each section with ample 
breaks to allow discussion and networking 
with the Faculty. Different teaching methods 
including didactic lectures, technical videos, 
debates and case based scenarios were 
used throughout the day to ensure 
audience engagement and participation. 

The day commenced with a session on 
anatomy and approaches to the hip joint 
with excellent talks by Callum McBryde, 
Richard Field, Andrew Thomas and Mike 
Whitehouse. Professor Richie Gill from 
Bath delivered an outstanding session on 
basic hip biomechanics, including a crystal 
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clear explanation of one of the major 
bugbears of the examination, the “free body 
diagram”!

There was an excellent debate on bearing 
surfaces, chaired by Fares Haddad, and 
talks by Simon Buckley, Richard Baker, 
Callum McBryde, Andrew Gordon and 
Fares himself. A lively debate on implant 
fixation followed, which was led by Tim 
Board and Andrew Manktelow and a series 
of excellent technical videos presented by 
Kate Gill, Sam Hook, Satish Kutty and 
Dominic Meek. This was supported with a 
very thorough talk on Principles of THR by 
Sebastian Dawson-Bowling, The Difficult 
Primary THR by Callum McBryde and 
Complications of THR by Tim Harrison.

The day ended with our President, Steve 
Jones, entertaining the audience with some 
clinical cases and imparting his wisdom on 
how to tackle the examiners! 

Formal feedback has been overwhelmingly 
positive and the audience remained 
enthusiastic throughout. On the basis of the 
very successful inaugural BHS Instructional 
Course further courses will be planned for 
2021 and 2022, completing the coverage of 
the curriculum in hip surgery. All the 
lectures were recorded and will be made 
available on the newly designed BHS 
Educational portal later this year. Efforts are 
also ongoing to collaborate with a 
University and award a Diploma in Hip 
Surgery for all those who are able to attend 
all the three courses to complete the 
syllabus. We look forward to seeing you all 
next year for more learning and debate.
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Prize Presentations
BHS Prize for Best 
Poster Presentation
Is there a “weekend effect’ in 
elective lower limb arthroplasty? 
Mr Mark Higgins 
Miss Jessica Nightingale 
Mr Khosrow Sehat 
Nottingham 

Introduction
The “weekend effect” has been defined as a 
real or perceived decline in the level of 
patient care provided at weekends compared 
with that offered on weekdays. Within the 
NHS there has been significant debate about 
the existence of such a disparity, following 
publication in 2015 of figures showing that 
hospital admission at the weekend was 
associated with increased mortality 
compared with midweek admission1. 

Within elective orthopaedics, mortality rates 
are extremely low and, as such, they do not 
provide a particularly sensitive measure of 
outcomes2. Length of stay (LOS) is a more 

commonly used quality metric in joint 
arthroplasty3. Streamlining of services and 
patient pathways over recent years has been 
credited with a dramatic reduction of inpatient 
stay for patients receiving either total hip 
(THR) or total knee (TKR) arthroplasty4. LOS 
can therefore be useful as an indicator of 
efficiency. Hospital stay is also a significant 
driver of the total cost of joint arthroplasty 
and can be linked to patient outcomes5.
 
A number of studies in the USA and Denmark 
have shown an association between late-
week (Thursday/Friday) lower limb 
arthroplasty and longer LOS6-9. Reduced 
availability of rehabilitation personnel at 
weekends is one suggested reason10-11. 
However, despite similarly reduced weekend 
staffing levels such a relationship has not 
been shown in UK studies12-13.
 
The primary aim of this study was to 
investigate the association between day of 
surgery and LOS in THR and TKR, in the 
context of a single large UK teaching 
hospital. 

Materials and methods
Data was obtained from a prospectively 
collected audit database of consecutive 
patients undergoing elective primary TKR 
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and THR between January 2014 and 
September 2018. 

All operations were carried out at Nottingham 
City Hospital, an elective teaching hospital 
with 52 ring-fenced elective orthopaedic 
beds. Patients underwent an identical peri-
operative enhanced recovery programme. On 
weekdays there were four physiotherapists 
and three physiotherapy assistants (band-2, 
band-3 and band-4). At weekends there were 
two physiotherapists, and two physiotherapy 
assistants (band-2 and band-4). Day-case 
unit and pre-operative assessment were 
closed at weekends.

The main explanatory variable in this study 
was day of surgery, which was treated as a 
categorical variable. When analysing by day 
of the week, comparisons were made with 
Monday as the day on which patients 
undergoing surgery would have the longest 
undisturbed access to a weekday service. 
Other explanatory variables assessed in the 
model were age, gender, body mass index 
(BMI) and American Society of 
Anaesthesiologists classification (ASA). 

LOS was the outcome variable and was 
retained as a continuous variable. Crude and 
adjusted Beta coefficients and their 
respective confidence intervals were 

obtained for each variable using linear 
regression analysis. All covariates 
significantly associated (95% CI) with both 
LOS and day of surgery were considered 
potential confounders. The assumptions of 
linear regression were tested using standard 
techniques; non-parametric data were 
transformed using log transformation. The 
final multiple linear regression model was 
created using forward selection (Stata 
Statistical Software: Release 16). THR and 
TKR groups were analysed separately.

Results
Complete data for 3544 TKR and 3277 THR 
were available for analysis, which 
represented 98% of the total performed 
during the study period.

There was no significant variation in the age, 
gender ratio and BMI across the days of the 
week, as shown in table 1 and table 2. A 
summary of the beta coefficients and 95% 
confidence intervals from the multiple linear 
regression analysis can be found in table 3 
(THR) and table 4 (TKR). The adjusted R2 is 
0.1903 for THR and 0.1454 for TKR, 
representing a large amount of variation 
within this model, despite adjusting for 
confounders. No association was found 
between LOS and day of surgery for TKR or 
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THR. A significant association (P<0.05) was 
noted between longer LOS and increased 
age, higher ASA and gender. 

Discussion
Overall, LOS decreased across the period of 
this study, which reflects the national trend, 
but no significant variation in LOS was seen 
across the days of the week. This suggests 
that quality of care does not suffer from a 
“weekend effect” within the population of 
lower limb arthroplasty patients in our unit, 
and supports the current allocation of 
resources and weekend staffing.

These findings are in contrast to a number of 
US studies on this phenomenon, which have 
looked at both lower and upper limb elective 
orthopaedics14, and perhaps highlights the 
differences in the two health care 
environments, including the role of insurance 
companies in agreeing on discharge to 
skilled facilities.
 
The results demonstrated a significant 
association between increasing length of 
hospital stay and increasing age, ASA grade 
and female gender, while variation in BMI 
was shown to have no effect. While these 
patient factors are largely non-modifiable, 
they point to a greater risk of protracted 
hospital stay that can be predicted prior to 
surgery. Further research should determine 

whether targeted deployment of additional 
resources, designed to minimise peri-
operative complications and facilitate safe 
early discharge for this patient group, may 
lead to cost-effective reductions in LOS. 
Shared care models that have become 
established UK best practice for the 
management of hip fracture patients may 
point the way towards improving outcomes 
for these elective patients15-16. 

The adjusted R2 of the model implies only a 
modest ability to explain the variation seen in 
length of stay. This is a limitation in using 
registry research where the data collection 
was not designed with a specific research 
question in mind. The arthroplasty group is 
heterogenous both in terms of physical and 
psychosocial factors, as well as surgical 
factors such as operative duration, tourniquet 
use and blood loss. It is likely that this 
heterogeneity is poorly represented by the 
number of confounders we have been able to 
include in this analysis.

Conclusion
This review represents the largest 
investigation into the impact of day of surgery 
on LOS in elective lower limb arthroplasty in 
the UK. No evidence of a “weekend effect” 
was seen in elective orthopaedic care in 
Nottingham University Hospitals. The staffing 
model described in this study has proven to 
be highly successful at providing a cost-
effective “seven-days-a-week” service for 
patients and may act as an example to other 
units.
 
A significant proportion of the variation in 
LOS remains unexplained by our model, but 
increasing age, medical complexity and 
female gender were predictors of longer 
LOS.
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BJJ Prize for Best 
Translational Research
Capsular resection versus 
capsular repair in direct anterior 
approach for total hip 
arthroplasty: A prospective 
randomised control trial 
Dr Kristoff Corten 

Dr Frans-Jozef Vandeputte 
Dr Jens Vanbiervliet 
Dr Cigdem Sarac 
Dr Ronald Driesen 
Belgium 

Introduction
The direct anterior approach (DAA) for 
primary total hip arthroplasty (THA) has 
become increasingly popular because it 
enables early recovery of muscle strength 
with enhanced early walking ability. A 
standardised capsular releasing sequence of 
the femoral capsular insertion sites aims to 
facilitate femoral mobilisation during 
acetabular exposure and femoral elevation. 
As a result, hyper-extension of the leg is no 
longer required, allowing the DAA to be 
performed on a regular operating theatre 
table. 

Release of the anterior capsule is the first 
step in the capsular releasing sequence, 
which can be done by either preserving or 
(partially) resecting the capsule. Ample 
evidence exists that capsular repair is 
beneficial in minimising the dislocation risk 
following posterolateral-approach THA. The 
DAA uses the anterior capsule as the entry 

point to the hip joint. Therefore, resecting the 
anterior capsule might be associated with 
specific problems such as psoas tendinitis, 
groin pain, infection or anterior instability. 
Preserving and restoring the anterior capsule 
creates an extra barrier to the joint but might 
jeopardise optimal implant positioning 
because of limited visibility. 

The aim of this study was to evaluate 
whether capsular resection would be 
associated with different clinical outcomes 
and implant positioning compared with 
preservation of the anterior capsule in DAA 
THA conducted on a regular operating 
theatre table. We hypothesized that there 
would be no difference between the two 
techniques. 

Patients and methods
Between November 2017 and November 
2018, 787 THA procedures in 689 
consecutive patients were scheduled at our 
service, of which 190 patients were included 
in the study. There were 19 patients with 
simultaneous bilateral THA, and all patients 
had end-stage osteoarthritis. The protocol 
was approved by the Medical Ethical Board 
of Ziekenhuis Oost-Limburg (ref. number 
B371201629959).

Randomisation
Participants were blinded and randomised 
into two cohorts. If the patient agreed to 
participate, informed consent was obtained 
and a mobile randomisation application 
(Random®) was used to allocate the patient 
either to the capsular resection (CR) (115 
patients) or capsular sparing (CS) (104 
patients) cohort. A bilateral procedure was 
performed in 16 patients in the CR group and 
13 patients in the CS group. Both hips were 
included in the same cohort. Patient 
demographics were similar in both cohorts.
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Operative technique
All procedures were conducted by the senior 
author (KC) and the same cementless 
implant was used in all cases (Pinnacle®–
Corail®, Dupuy-Synthes, Warsaw). The 
procedure consists of three major steps. 
First, capsular exposure is achieved through 
a groin crease incision. The next step is the 
capsular releasing sequence which starts 
with the release of the anterior capsule. This 
can either be a partial resection of a triangle 
of the antero-superior part of the anterior 
capsule (CR) or preservation of the entire 
anterior capsule (CS). A medial-based 
anterior flap is created, which can be re-
attached to the superior- and antero-superior 
remnants of the capsule at the end of the 
procedure, ensuring restoration of the entire 
capsule (Figure 1). The superior capsulotomy 

is the final part of the capsular release, and is 
done with the leg in neutral position (Figure 
2). The final step is component insertion, 
which starts with the acetabular preparation. 
Next, the femur is elevated and adducted 
underneath the contra-lateral leg without 
hyper-extending. The hip is checked for 
stability through a full range of motion, 
including deep flexion-internal rotation and 
extension-external rotation, to make sure the 
implant positioning was in a ‘functional safe 
zone’. Intra-operative fluoroscopy was not 
used. All patients were fully mobilised day 
one post-operatively, without any restrictions. 
Routine follow-up was organised at six 
weeks, three months and one year 
postoperatively.
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Outcome Measurement 
Pre- and post-operative functionality at one 
year was evaluated using the modified 
Harris Hip Score (HHS), Hip disability and 
Osteoarthritis Outcome Score (HOOS) and 
the Short Form 36 Item Health Survey 
(SF-36). Adverse events were monitored at 
routine clinical follow-up. These data were 
extracted from the electronic medical records 
(EMR) using a validated and automated 
linguistic artificial intelligence algorithm that is 
connected to the EMR (Lynxcare®, Leuven, 
Belgium).

Component positioning was determined 
using pelvis AP radiographs with both legs 
internally rotated 15°. One independent and 
blinded observer-analysed component was 
taken twice at an interval of six weeks, and 

the value used for analysis was the mean of 
the two measurements. 
Statistical analysis
Normality of the data was tested using a 
Shapiro-Wilk test. For normal distributed 
data, we used a two-sided independent t-test; 
otherwise, a Mann-Whitney U test was used. 
For binary data a Chi-Square test was used. 
P-values ≤ 0.05 were considered significant. 

Results
In each group, eight patients did not respond 
to the functional questionnaires for a variety 
of logistic reasons: wrong contact details (two 
patients), unable to login (three), too late 
responding (six), not willing to respond (four). 
One patient died eight months after surgery 
because of pneumonia, not related to the 
surgery. The pre-operative response rate was 
86% and 89% (92 and 85 patients) in the CR 
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and the CS group respectively. Post-
operative response rates were 98% and 97% 
(105 and 93 patients) respectively. After one 
year, there was no difference in improvement 
in any of the (sub-) scores. 

The mean operating time was 48 minutes 
(p=0.7). There were no intra-operative 
complications and no post-operative 
dislocations, readmissions or re-operations. A 
superficial wound problem did occur in one 
CR case (0.9%) and in three CS cases 
(2.9%) (p=0.3). During follow-up, groin pain 
with psoas tendinitis occurred in six CR 
cases (5.2%) and in six CS cases (6.7%) 
(p=0.6). Four patients improved without any 
interaction and seven patients required one 
to three psoas infiltrations. 

The mean socket inclination was 32.5° in the 
CR versus 33.2° in the CS cohort (p=0.3). 
The mean socket anteversion angles were 
16.5° versus 16.8° respectively (p=0.4). The 
mean femoral component alignment was 1.3° 
versus 1.4° respectively (p=0.4). 

Discussion
In contrast to the posterior approach, there is 
little evidence of the importance of restoring 
the entire capsule at the end of the DAA THA 
procedure. This is the first RCT on this 
subject. The strengths of this study are the 
substantial number of participants and the 
prospective, randomised double-blinded 
design, with the investigated parameter as 
the sole variable between the two groups. All 
procedures were conducted by the same 
surgeon who had experience of over 4000 
DAA THA procedures on a regular operating 
theatre table, with the same cementless 
implant. 

However, this study is also prone to a 
number of limitations. We acknowledge a 
substantial non-response rate of preoperative 

PROMs, for a variety of reasons. We did not 
measure the post-operative blood loss.
Partial resection of the anterior capsule is 
often advocated because it facilitates 
acetabular exposure, especially during the 
DAA learning curve. A restored anterior 
capsule, however, can play an important role 
because it recreates an additional ‘natural’ 
barrier that could reduce the risk for post-
operative infection or haematoma. There 
were no re-admissions or re-operations for 
infection or haematoma in either group. 

Restoration of the anterior capsule could 
have a similar impact on joint stability as 
noted in posterior-approach THA. There were 
no dislocations in either group. This allows us 
to conclude that partial resection of the 
anterior capsule can be done without 
compromising the post-operative 
complication rate. 

We also investigated whether a medial-based 
flap would be associated with different 
component positioning due to a potential 
limited visibility. We did not find this to be a 
problem because the flap was retracted in 
the caudal direction by the postero-inferior 
retractor at the level of the ischium. 
Radiographic analysis showed that both 
cohorts had very similar component 
positioning.
 
The anterior capsule is closely related to the 
psoas tendon. Restoration of the 
biomechanics of the hip, along with proper 
restoration of the entire capsule, could 
perhaps reduce the incidence of psoas 
tendinitis. We did not find an impact on 
functional outcome when the anterior capsule 
was partially resected. We noted an overall 
6% incidence of psoas tendinitis with no 
difference between resection or restoration. 
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Only an antero-superior triangle was 
resected. The antero-medial part, which is 
connected to the psoas, was left intact. 
However, restoration of the capsule to the 
antero-superior remnants did not reduce the 
incidence of psoas tendinitis. In 11 of 13 
patients (85%) the tendinitis resolved either 
spontaneously or with one or more steroid 
injections of Depomedrol 160mg. Two 
patients (0.9%) still have refractive groin pain 
for a reason that is unclear and under further 
investigation.

 
Conclusion
In order to optimise the acetabular and 
femoral exposure, it might be advisable to 
partially resect the antero-superior capsule 
without compromising clinical outcomes. This 
might be very helpful during the learning 
curve. We continue to preserve and restore 
the entire capsule at the end of the 
procedure. A restored capsule gives the 
surgeon feedback on the biomechanical 
reconstruction of the hip and adds a natural 
barrier to the hip.

One or more of the authors of this paper (KC, 
RD) have disclosed potential or pertinent 
conflicts of interest, which may include 
receipt of payment, either direct or indirect, 
institutional support, or association with an 
entity in the biomedical field which do not 
have potential conflict of interest with this 
work.
 
The protocol was approved by the Medical 
Ethical Board of Ziekenhuis Oost-Limburg 
(reference number B371201629959). 

McKee Prize for Best 
Podium Presentation
Oral tranexamic acid for an 
additional 24 hours post-
operatively versus a single pre-
operative intravenous dose at 
reducing blood loss for total hip 
arthroplasty - results of a 
randomised controlled trial 
(TRAC-24) 
Mr Paul Magill 
Dr Janet Hill 
Ms Leeann Bryce 

Dr Al Dorman 

Dr Rosie Hogg 

Dr Christina Campbell 
Dr Gary Benson 

Mr David Beverland 
Belfast 

Background
80% of blood loss in total hip arthroplasty 
(THA) occurs in the period between skin 
closure and the first 24 post-operative hours 
[1]. TRAC-24 aimed to identify if an additional 
24-hour post-operative oral regime of 
tranexamic acid (TXA) is superior to a once-
only intravenous dose at surgery. 

Methods
A prospective, phase IV, single centred, open 
label, parallel group, controlled trial on 
patients undergoing primary elective THA[2]. 
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Previous thromboembolic, cardiovascular or 
cerebrovascular disease were not exclusion 
criteria. The primary outcome was indirect 
calculated blood loss at 48 hours (IBL). 
Randomisation was on a 2:2:1 ratio to group 1 
who received a one gram intravenous dose of 
TXA at the time of surgery and an additional 
24-hour post-operative oral regime (additional 
four grams in total), group 2 who only received 
the intra-operative dose and group 3 who did 
not receive any TXA. 

Findings
Between July 2016 and July 2018, 534 
patients were randomised to group 1 (n=233), 
group 2 (n=235) and group 3 (n=66). 3.2% of 
all patients had previous thromboembolism 
and 5.4% had previous cardiac stenting. 
Planned independent interim analysis after 
recruitment of 100 patients observed a mean 
reduction in blood loss of 594mls (95% CI 
396.9 to 652.7), in the intervention groups 
combined when compared to the control 

group, without any safety concerns. On an 
ethical basis, this led to early cessation of 
recruitment to the control group. IBL did not 
differ between the two intervention groups 
(848.4mls [SD 463.8] with group 1 and 
843.7mls [SD 478.7mls] with group 2; mean 
difference -4.7mls, 95% CI -82.9 to 92.3, 
p=0.92), (figure 1). No differences in mortality 
or thromboembolic events were observed in 
any group.

Discussion
The use of a single, intravenous, pre-
operative, 1-gram dose of TXA decreased the 
total blood loss associated with THA beyond 
control by 38%. The addition of another 24-
hours oral TXA did not provide additional 
benefit. TXA appears safe in patients with 
previous thromboembolic, cardiac or 
cerebrovascular disease. 

It is of significance to highlight that TRAC-24 
also studied a group of total knee arthroplasty 
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(TKA) patients (n=522) and the results from this 
arm of the trial were not the same as for THA. 
The use of a single, intravenous, pre-operative, 
1-gram dose of TXA decreased the total blood 
loss associated with TKA beyond control by 
28%, and the addition of another 24-hours oral 
TXA decreased the total blood loss by a further 
10.5%. Group 1 (n=230) IBL was 733.5mls (SD 
384.0) and group 2 (n=233) IBL was 859.2mls 
(SD 363.6); mean difference -139.2 mls 
(95%CI -204.1 to -74.2), p<0.001, (figure 2). 
Again, there were no safety concerns despite 
inclusion of patients with a history of 
thromboembolic, cardiovascular and 
cerebrovascular disease. 


Further work is required to identify the reason 
for the differences between the THA and TKA 
arms of the trial. However, previous work [1] 
from our unit identified that blood loss 
following THA is a quicker event than following 
TKA (95% of total loss occurs within first 24 
hours in THA vs 86% in TKA), so we suspect, 
that there is a wider window of therapeutic 
potential following TKA (figure 3). 

Funding
Belfast Arthroplasty Research Trust 
(www.bartni.org) and the Public Health 
Agency, Research and Development division.

References
1. Magill P, Cunningham EL, Hill JC, Beverland DE. Identifying 

the period of greatest blood loss after lower limb arthroplasty. 
Arthroplasty today 2018; 4: 499–504.

2. Hill JC, Magill P et al. Assessment of the effect of addition of 24 
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Research Topics
What the NIHR has to offer 
researchers 
Prof Siôn Glyn-Jones, Oxford 

The National Institute for Health Research 
(NIHR) is one of the largest integrated 
clinical research systems in the world. It 
funds clinical trials at different stages of 
technology development and ensures that 
these trials are delivered through the 
comprehensive NIHR Clinical Research 
Network (CRN). This network has clinical 
trials staff in over 200 hospitals in the UK. 
Orthopaedics and Rheumatology are 
represented within the Musculoskeletal 
NIHR Theme. During the past five years the 
number of orthopaedic clinical trials has 
expanded by 80% within this network. The 
National Musculoskeletal Group now has an 
Orthopaedic NIHR Champion for each of the 
12 English Regions as well as the devolved 
nations. The group also works closely with 
ODEP/Beyond Compliance to help support 
new device trials in orthopaedics. 

Historically, it has been difficult for busy 
surgeons to fund and setup clinical trials 
outside of major centres. In addition to 
helping with trial delivery, the Musculo-
skeletal Group now assists with funding 
applications (eg through conducting 
feasibility studies), identifying trials units and 
surgeon networks for both commercial and 
non-commercial studies.

More information and contacts can be found 
at: 

https://www.nihr.ac.uk/explore-nihr/
specialties/musculoskeletal-disorders.htm 

Collaboration is the Future of 
Surgical Trials 
Mr Vikas Khanduja 

In the current day and age, virtually all 
successful RCTs are multi-centre which 
requires a significant amount of collaboration. 
The lecture focussed on why we need to 
collaborate and then practical advice on how 
to collaborate. 
Highlights of the lecture included:

• History of RCTs
• How research has changed from single 

centre, single surgeon, retrospective 
case series to multi-centre, multi-
surgeon, methodologically sound, 
prospective and pragmatic RCTs

• How collaboration helps come up with 
the right research question, correct 
methodology, randomisation and 
gaining an adequate sample size, 
recruitment, conduct of trial and 
finally dissemination

• How individual surgeons can become 
involved in RCTs: in setting up, by 
discussing with colleagues/ working 
group, or just by recruiting on to 
portfolio trials

• Mechanism of recruitment to portfolio 
studies and getting involved with 
NIHR

• Funding mechanisms and how 
hospitals receive funding from NIHR 
for recruitment 

• Efforts of research are more influential 
in prospective collaborations than 
small, cohort studies that are the 
thing of the past - “the classic 
registrar paper”

Overall, research in hip surgery is moving 
towards a bright future of collaborative trials 
that will eventually influence policy. 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Equipoise in Surgical Trials 
Mr Jonathan Evans 
Mr Michael Whitehouse 
Bristol 

Equipoise is the concept that underpins all 
surgical trials. All patients in the NHS have 
the right to be involved in clinical trials if they 
wish to and if it is appropriate for their case. 
To be able to consent a patient to take part in 
a surgical trial, a health care professional 
must be in a state of equipoise concerning 
the effect of the interventions being tested on 
the outcome of interest. Equipoise is defined 
as a balance of forces or interests. For us, as 
surgeons, this means that we must hold a 
position of genuine uncertainty about which 
approach or treatment is best for that patient, 
in this situation and for that condition.

To decide whether a patient is eligible for 
enrolment into a study, there will be defined 
screening and eligibility criteria. This is best 
considered using the PICO framework:

•P – patient or population. Does the 
patient in front of you fit into the 
population defined for the study in terms 
of their age, sex and diagnosis. This is 
equally important when considering the 
results of a study - they can only be 
generalised (and therefore applied) to the 
population defined in the study.
•I – intervention. This is the study 
intervention or the particular operation, 
technique or drug that is being tested by 
the study. Is this a reasonable option for 
the patient on the basis of the data 
already available?
•C – comparator. This is the alternative 
treatment. This is often the “standard” 
care that the patient would receive 
outside of the study. It is just as important 
to define the “standard” care as it is the 

intervention to understand what is being 
compared to what. Whilst some decisions 
within this can be pragmatic, it is 
important to define what these are and 
why they are being handled in this way.
•O – outcome. The primary outcome is 
the main outcome measure of the study. 
This is what the power calculation is 
based on and hence what the study will 
be able to draw a firm conclusion on. 
Secondary outcome measures are usually 
included to allow a thorough assessment 
but it is important to remember that the 
study may not be powered to draw 
conclusions on these secondary 
outcomes. A common example is mortality 
in hip fracture studies.

Studies and trials will have undergone an 
extensive process of establishing that there is 
equipoise in order to justify the need to do 
the study and hence gain funding and ethical 
approval. This commonly involves evidence 
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synthesis in order to establish what data is 
already available on the topic. Depending 
upon the evidence that is available, this may 
take the form of meta-analysis, usually 
conducted when there are other randomised 
trials on the topic, or systematic review to 
bring non-randomised evidence together. The 
criteria applied for inclusion need to be just 
as well defined as the PICO format above. 
Establishing if you have equipoise may 
therefore involve some reading! 

We all accumulate knowledge, experience 
and opinions throughout our careers. We are 
trained to analyse clinical scenarios, take the 
information that is available to us and make 
decisions on the basis of that information. 
Contemporary requirements for consent 
already require us to discuss the different 
treatment strategies available with the patient 
in order to gain their fully informed consent. It 
is unusual for us not to have developed a 
preference or hunch that one form of 
treatment may be better, and this may be for 
a variety of reasons. In establishing that we 
have equipoise, we often need to question 
these beliefs and look again at the evidence 
behind them to see if they are justified. This 
is a useful process to go through, even 
outside the context of a clinical study.

Communicating equipoise to patients can be 
a challenge. By the time a patient gets to see 
us, they have often been through multiple 
layers of review and assessment. We are 
often under the impression that they want a 
decision or treatment by the time they get to 
us but it is beholden upon us to convey that 
there may not be a clearly superior option for 
their treatment. Clinical equipoise, sometimes 
referred to as collective or community 
equipoise, refers to the concept that there is 
uncertainty across the clinical community and 
this can be useful in conveying information to 
the patient.

When communicating with patients, it is 
important that we avoid introducing bias to 
the discussion so that we present a truly 
balanced opinion. Useful phrases to 
acknowledge clinical uncertainty are:

•“We do not know which treatment is 
best…”
•“We are trying to find out if one treatment 
is better, or if they are both the same…”
•“We are not sure which treatment is 
better, if any…”

We then go on to explain that there is a 
clinical study being conducted that seeks to 
resolve this uncertainty. It can be reassuring 
for patients to hear that the study has been 
identified as important by external bodies 
such as NIHR and approved by them as well 
as by an ethics committee.

To decide if a patient is eligible for a study, 
we also need to satisfy ourselves that there is 
balance for that individual patient. This 
means that they would neither be 
advantaged nor disadvantaged if they were 
to receive either of the treatments being 
compared in the study. This does not mean 
that everything needs to be the same in both 
arms. There can be potential advantages or 
disadvantages to both, or all, approaches 
being compared in the study. For example, 
we may think that operative management 
may offer quicker recovery but that avoiding 
an operation would have lower risk of wound 
problems or infection and these risks may 
balance each other.

Once we have conveyed the position of 
equipoise and balance, it is important that we 
do not undermine that position through the 
language that we use. In some studies, 
recruitment discussions may be recorded to 
find out if there are problems arising from the 
subtleties of the communication between us 
and the patient. We can override equipoise 
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by recommendation or appearing to favour 
one treatment over another, for example:

•“We do not know which treatment is 
best… but for a patient like you, surgery 
may be better because you are young.”

We can also undermine the position of 
equipoise:

•“I think this treatment may be better, but 
I might be wrong.”

In general, we should avoid referring to one 
treatment as the “gold standard” as this 
implies to a patient that it is the best. 
Referring to having always done things a 
particular way can also put a patient off the 
other treatment if they then consider it to be 
experimental in some way, even though it 
may already be in common use. We should 
also refrain from saying that “we have to 
prove that surgery is better”, as this is not a 
position of equipoise and if that is your 
opinion, it may not be appropriate for you to 
take part in the study. Also take care not to 
focus on secondary outcomes of the study: 
these may be part of the discussion of 
balance but are not what the study is 
powered to draw firm conclusions on. 

In summary, reaching and communicating 
equipoise can be a challenge. As clinicians, 
we all want to deliver the best treatments to 
our patients. Read the study material and see 
if you are satisfied that equipoise exists and 
that you can communicate that to your 
patient. If you are unsure you would be able 
to do this, speak to your study team. Training 
is often available or other strategies may be 
more appropriate, such as handing over the 
patient to another member of the research 
team for the recruitment discussion may be 
appropriate. When you are discussing 
participation in a study with a patient, explain 
the advantages and disadvantages of both 
treatment options as you normally would as 
part of your informed consent process. Think 

balance and remember, that is not quite the 
same as having a chip on both shoulders! 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Non-Arthroplasty Hip 
Registry (NAHR)
Update 2020
Mr Vikas Khanduja, Cambridge 

The NAHR User Group is responsible for 
overseeing the operational and strategic 
workflow of the NAHR and I am delighted to 
have performed the role of Chairman of this 
vibrant Committee over the past three 
years. It is a pleasure to reflect on our work 
over that time, the key developments of 
which are summarised below.

Number of Patient Pathways and 
Surgeons Contributing to the 
Registry
There has been a sustained year-on-year 
increase in the number of surgeons 
participating and the operations entered 
since publication of the first report. Between 
January 2012 and December 2019, a total 
of 12,992 pathways have been entered in 
the registry, and a total of 102 surgeons 
have entered data on the NAHR at some 
point. 

New Consent Form and Minimum 
Dataset (MDS) Version 2
The introduction of the General Data 
Protection Regulation (GDPR) in May 2018 
created challenges well recognised by 
anyone involved with the storage or 
transmission of patient or personal data. A 
new consent form has been created 
following multiple consultations within the 
User Group and the British Orthopaedic 
Association (BOA). Alongside the new 
consent form, an updated Minimum Dataset 
(MDS Version 2.0) has been developed and 
is now available to download from the 

NAHR website. New areas now recorded 
include number and type of labral anchors 
used for labral repair, labral grafting and 
details of the graft length and material, 
further refinement of pelvic osteotomy types 
recorded and the ability to record extra-
articular hip procedures.

NAHR Website
In its 2nd annual report, the NAHR had laid 
out plans for a dedicated website and, in 
January 2018, we launched 
www.nahr.co.uk, the NAHR website with 
patient information, downloadable 
documents as well as the ability to log in 
and register for access to the NAHR. This 
certainly has been a major advance and is a 
step forwards in addressing patient and 
surgeon compliance.

Timing of Release of Annual 
Reports
We have previously released our annual 
report at the BOA annual congress. 
However, the uptake and the interest by the 
general orthopaedic surgeon has been 
limited. It was therefore decided by the User 
Group to release the annual report at the 
BHS annual meeting. This has meant that 
we have produced two reports in quick 
succession, but it has allowed us to analyse 
the data until the end of December 2019 
and the analysis was presented to an 
engaged audience at the BHS annual 
meeting in Newport, March 2020. 

National Musculoskeletal Registry 
(NMR) 
We have engaged and participated actively 
with NJR and BOA towards the feasibility of 
developing a National Musculoskeletal 
Registry. The vision is that this would unify 
all the smaller Registries under Trauma and 
Orthopaedic Registries Unifying Structure 
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(TORUS) and allow collection and analysis 
of high quality data for the benefit of 
patients, surgeons and society under a 
single governance body. The User Group is 
enthusiastic about this project and will 
continue to engage with the BOA, NJR and 
DOH on the development of this ambitious 
and exciting proposal in the coming year.

Funding
The User Group had identified additional 
funding as one of the main targets for 
2018-9 and other industry partners had 
been approached for support. I am pleased 
to report that we now have sponsorship 
agreements set up with Stryker 
Orthopaedics, Smith and Nephew and 
Arthrex. NAHR finances are ring-fenced 
within the BHS accounts to provide clarity 
for accounting reasons. 

Education
The User Group has provided high quality 
educational content in the form of well-
designed symposia at the BOA and BHS 
annual meetings over the past three years. 
We have engaged with the BOA and BHS 
and ensured that non-arthroplasty hip 
pathology and surgery become a part of the 
regular programme in their meetings. We do 
feel privileged and proud that the BHS is 
one of the very few societies in the world 
which has adopted non-arthroplasty Hip 
Surgery under its umbrella and going 
forward we are in the process of developing 
a three year structured educational 
programme for the BOA and BHS annual 
meetings. 

Research
One of the missions of the NAHR is also to 
generate evidence in the field of non-
arthroplasty hip surgery. A research request 
form has been developed and is available 
for download from the NAHR website. Data 

requests so far have resulted in podium and 
poster presentations at the meetings of the 
International Society of Hip Arthroscopy and 
Hip Preservation (ISHA), SICOT, BOA and 
the BHS and the first two manuscripts 
evaluating FAI and PAO have been 
submitted for publication. The Registry data 
has also been presented at various 
meetings by members of the User Group 
and provided scientific guidance to hip 
surgeons both nationally and internationally.

Patient Compliance and Surgeon 
Engagement
Improvement in patient compliance and 
surgeon engagement remain the core 
themes for the NAHR. The User Group is 
exploring the possibility of employing a 
compliance facilitator via Amplitude to 
ensure patients can be followed up and 
post-op scores obtained to improve 
compliance. As far as surgeon engagement 
is concerned, we have had initial talks with 
PMIs and private hospitals which have been 
positive and the NAHR will continue to work 
with them to address this issue. 
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I believe that the Registry has come a long 
way in the past few years, and commitment 
and teamwork have been the secret of its 
success. There are a number of individuals 
to thank who have worked extremely hard to 
ensure that our Registry prospers. I would 
like to thank each member of the User 
Group for their enthusiasm, energy and 
valuable contribution and specifically Mr 
Marcus Bankes for leading on MDS Version 
2 and the consent form, Mr Ajay Malviya, Mr 
Matt Wilson and Prof. Tim Board for taking 
on the mammoth task of preparing the 
annual reports, Mr. Ajay Malviya again for 
designing and launching the website and Mr 
Tony Andrade for engaging with the industry 
to raise finances for the Registry. A special 
mention here goes to Mr. Richard 
Holleyman, an orthopaedic trainee in the 
Northeast who has been the backbone of 
running the statistics for our reports and 
also of immense help in the final production 
of the annual reports.

On a personal level, I have learned a great 
deal from Mr Ananda Nanu, Past President 
of BOA and would like to thank him for his 
availability and valuable advice. I would like 

to thank Mr Steve Jones for his 
considerable support this year in his 
capacity as BHS President, which has been 
of significant value to the NAHR. I would 
also like to extend my thanks to Corri 
Conrad, David Selvey and Susan Williams 
from Amplitude, and Julia Trusler from BOA 
for their excellent support and work 
throughout the year in supporting us deliver 
our objectives. And last but not the least a 
big thanks to our industry sponsors: Smith 
and Nephew, Arthrex and Stryker.

As I reflect on my final term as Chair of the 
Registry, a role that has become so much 
more than just work for me, I can only hope 
that I have contributed in some part to the 
vision of “improving the product” and 
helping to uphold its position as an example 
of a world-class Registry for non-
arthroplasty hip surgery. Finally, it’s been an 
absolute pleasure and an honour to Chair 
the NAHR and I am truly indebted to the 
Membership and the BHS Executive for 
giving me the opportunity to serve in this 
position. 
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Topic in Focus:
Non Arthroplasty Hip 
Surgery
Young Adult Hip Pain: 
Taking a history 
Mr Marcus Bankes, London 

It is not normal to have hip pain. Whilst 
young adults with hip pain are rare, the 
symptoms can be surprisingly intrusive and 
have a significant effect on the day to day 
life of the sufferers. Young people are often 
in education and employment and there 
may be family commitments in the roles of 
either parents or children. Sport is 
increasingly important as the health 
benefits of exercise become established 
and hip pain can have a profound effect on 
this, not only for organised sport but also 
for more casual activities such as dog 
walking or playing outdoors with children. 

Because there is a widespread view in 
society that serious hip disease only occurs 
in the elderly, there may be delays in 
referral and diagnosis not only by health 
care professionals but also by the patient 
themselves. Persistence with ineffective 
non-operative treatment before orthopaedic 
referral is another feature. The fact that 
specialist young adult hip services may be 
some distance away only compounds the 
problem. Young adults are a heterogeneous 
population and in general can be divided 
into three groups: 14 - 25 year olds 
(Generation Z), 26 - 45 year olds 
(Millennials) and over 45 year olds 
(Generation X).

On meeting a patient for the first time it is 
also important to establish their occupation 

and family network. The type and location 
of the pain is critical and the patient should 
be asked to point to sites of pain. There 
may be a history of hypermobility, instability 
and clicks, clunks and snaps. The effect on 
daily activities, including childcare, travel, 
work and athletic activities should be 
explored, as well as identifying previous hip 
disease, family history, and the location and 
timing of previous imaging, treatment and 
injections.

Generation Z (14 - 25 year olds)
In general, it must be established whether 
this is a new pain or whether it has 
developed on a background of previous 
childhood hip disease. New pain may be 
acute, develop gradually usually from 
femoroacetabular impingement (FAI) or hip 
dysplasia (DDH), or be associated with a 
medical or neoplastic condition such as 
avascular necrosis (AVN).

Early imaging of the acutely painful hip is 
essential. Plain radiographs will show 
apophyseal avulsions of the anterior iliac 
spines, lesser trochanter and ischial 
tuberosity as well as fractures and slipped 
upper femoral epiphysis (SUFE). 
Ultrasound and MRI may be helpful to 
diagnose infection and acute muscle 
injuries.

Young women are particularly susceptible 
to snapping hip syndromes, either the 
psoas tendon or iliotibial band (ITB). 
Diagnosis of a snapping ITB can often be 
diagnosed from the history alone; patients 
describe their hip dislocating and can often 
demonstrate the snap. Patients with hip 
dysplasia don’t actually complain that their 
hip is coming out of joint but may describe 
instability or a loss of confidence in the hip 
stepping down. Snapping of the psoas 
tendon is the only cause of an audible click 
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in the hip; the woody resonant click is 
pathognomonic and can be quite 
distressing to both patient and their 
families. The acetabular labrum seldom 
clicks and it is never audible. Painless 
snapping of the psoas is a normal 
phenomenon in athletic women but painful 
clicking clearly may need attention. It is 
also important to make the distinction 
between a painful click (indicating a degree 
of inflammation around the tendon) and a 
painful hip which also clicks. Intra-articular 
hip pain can cause maladaptive muscle 
patterning that can include psoas clicking; 
making this distinction is important.

Millennials (26 - 45 year olds)
In this age group anterior rim pathology due 
to FAI and DDH is the most common cause 
of hip pain. The presentation is very 
characteristic and quite unlike degenerative 
disease in the early stages, although this 
may overlap later on. Patients describe an 
insidious onset of activity related deep groin 
pain with catching, locking, or something 
blocking hip movement. They may describe 
the pain using metaphors involving sharp 
objects (knives, needles) going into the hip. 
Pain is worse with flexion or twisting such 
as getting up from a chair, car access or 
reaching down to the floor or their feet. 
Patients may say that they feel like an old 
woman/man getting up from a chair. 
Prolonged sitting upright or in confined 
spaces can be a particular problem and 
patients may say they have to slouch to get 
comfortable. Pain that is worst when sitting 
is the hallmark of an acetabular labral tear. 
As symptoms develop, standing and 
walking are affected and there is a stepwise 
reduction in ability to exercise. Asking the 
patient to point to the pain is an essential 
component of the assessment. Often 
patients point to the centre of the groin 
crease using a single finger (usually index) 

or pistol fingers (middle and index fingers 
pointing together). Coordinate fingers may 
also be used: the patient uses the 
contralateral index finger to point to the 
groin and the ipsilateral index finger to point 
into the hip from just above the greater 
trochanter. The classic C-sign of ipsilateral 
thumb and index finger clasped round the 
groin and trochanter is also occasionally 
seen.

Presentation of FAI and DDH in athletes 
may be more gradual as athletic activity 
exposes the anatomical abnormalities at an 
earlier stage. Athletes may describe a 
subjective hip stiffness which predates pain, 
with reduced explosive power at start of 
sprint and an inability or lack of confidence 
changing direction when running. There 
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may be a general weakness or lack of 
confidence in the leg. Post-activity aching is 
characteristic and this develops into a pain 
that progressively takes longer to subside 
after each game or session. Rest from 
exercise is generally ineffective and there is 
a gradual deterioration in athletic 
performance. FAI may coexist with 
symptoms of groin and/or adductor 
dysfunction and injections can be very 
helpful in differentiating these.

In general, symptoms of hip dysplasia are 
more severe than FAI. Hip dysplasia is far 
more common in females and there may be 
a past or family history of DDH. Affected 
patients develop progressive difficulty 
standing or walking for long periods in 
addition to anterior rim pain. They may get 
lateral pain from abductor fatigue or 
feelings of instability.

Generation X (over 45yo)
Whilst middle aged adults can still develop 
symptoms of DDH and FAI there must 
always be a greater degree of suspicion 
that degenerative change may also be 
present. These patients could still be 
candidates for hip preservation surgery, 
particularly arthroscopy, and careful 
assessment of the patient and their imaging 
is essential. The presence of a constant 
background ache, night pain, regular 
analgesia use and stiffness may all indicate 
degenerative changes.

Conclusion
The history is often the most useful 
component when assessing a young adult 
with hip pain, particularly when positive 
imaging findings may be subtle or absent. It 
is vital to take time to listen and watch the 
patient describe their pain. Pain whilst 
sitting is the hallmark of labral injury. An 
audible click can only be the psoas tendon. 

The distinction between painful clicking of 
the psoas tendon and a painful hip with 
clicking is important. A description of 
spontaneous hip “dislocation” is almost 
always the ITB.

Further reading
Dick, A. G., Houghton, J. M., & Bankes, M. 
J. K. (2018). An Approach to Hip Pain in a 
Young Adult. BMJ, 361, k1086. doi:10.1136/
bmj.k1086

Cronin, M. D. J., & Bankes, M. J. K. (2014). 
Clinical Diagnosis in Hip Disease. In F. S. 
Haddad (Ed.), The Young Adult Hip in Sport 
(pp. 27-36). London: Springer.

Clinical Examination of the 
Young Adult Hip 
Mr Vikas Khanduja, Cambridge 

The anatomical complexity of the hip joint, 
coupled with the numerous pathologies 
possible in and about the region, make the 
assessment of patients with hip and groin 
pain a challenging problem. 

As with much in medicine, a good history is 
integral to the diagnostic process and should 
be used in conjunction with a systematic and 
methodical evidence-based approach to 
clinical examination in order to make a 
diagnosis. 

Clinical examination of a young adult hip can 
use the layered concept popularised by 
Bryan Kelly. The layered concept ensures 
that the young adult hip is examined using a 
standard and a systematic approach to 
ensure all pain generators in a non-arthritic 
hip are duly assessed. 
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The examination is divided into assessment 
of four layers: Layer I - osseous layer, Layer 
II - the capsuloligamentous layer, Layer III - 
the muscular layer and Layer IV - the 
neurovascular layer.

The patient is then examined in five different 
positions: standing, seated, supine, lateral 
and prone to ensure 21 specific tests can be 
carried out to assess pathology in the four 
layers. 

Diagnostic pathway for young 
adult with hip pain 
Mr Callum McBryde 
Birmingham 
Currently in the UK there is a significant 
delay in young patients with painful hip 
pathology obtaining a diagnosis and 
appropriate treatment. Patients will on 
average have experienced symptoms for 
more than eight years and have seen more 
than two consultants before finally 
achieving a correct diagnosis. This not only 
means that they have suffered symptoms 
and distress for this period of time but 
progression of damage to their hip can 
mean that outcomes of any intervention will 
be less successful or no longer possible. 
This is clearly unacceptable given that 
there are evidence based non-operative 
and operative interventions that can help 
these patients. There is also evidence that 
the earlier these are initiated the better the 
outcomes.

Any patient under the age of 55 years who, 
after confirming with a history and 
examination that their hip is a source of 
pain, should have further investigations. A 
plain pelvic radiograph should be taken as 

the first investigation of choice. If this 
shows any signs of osteoarthritis the patient 
should be managed as would be routine for 
osteoarthritis at any age and does not need 
onward referral to a specialist young adult 
hip service. The radiograph should be 
assessed for any other features that might 
explain the symptoms and in particular an 
assessment of hip dysplasia should be 
performed in all cases. This is done by 
measuring the centre edge angle and the 
acetabular index.

Where there is no osteoarthritis on the 
radiograph then a high resolution non-
contrast 3T MRI of the hip should be 
performed and a diagnostic hip injection 
under separate image guidance (either US 
or XR) also considered. If the MRI reports 
any description consistent with 
osteoarthritis then the patient is probably 
not suitable for hip preservation 
interventions.

If there is no osteoarthritis on clinical or 
radiological investigations and the hip joint 
is thought to be the source of the pain the 
patient should be referred on to a Young 
Adult Hip specialist service or a surgeon 
who is contributing to the NAHR for further 
assessment and treatment. When there is 
doubt then referral should be considered at 
an early phase in the symptom process.

A period of non-operative intervention, 
usually with physiotherapy, is normally 
appropriate but it is very important that if 
these patients have recurrence of 
symptoms after a period of successful 
physiotherapy they should be referred on 
for assessment. Beware the patient who 
has many attendances at physiotherapy as 
this can lead to harmful delays.
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Assessing the Plain Radiograph 
Mr Matt Wilson, Exeter 
The value of plain film radiography should not 
be underestimated when it comes to the 
assessment of young adult hip pain. 
Generation Z and the Millennials, as Marcus 
Bankes has shown us, are high demand and 
may presume that an MRI is essential and the 
first line of investigation. It is common in my 
practice to hear a young patient say ‘Why are 
you doing an x-ray, I’ve had an MRI’. 


The reason plain films are useful is that often, 
when young adult hip pain presents, if there is 
a soft tissue problem - cartilage, tendon or 
ligament - that has typically arisen because of 
a problem with the underlying bony structure 
and bony architecture it is more clearly 
assessed using plain film rather than MRI. In 
fact a CT is probably the gold standard but 
such is the radiation dose that it really cannot 
be considered first line. In addition, you need 
to consider the rates of false positive and 
incidental findings on MRI scans - 56% labral 
tears and 18% osteochondral lesions in 
asymptomatic sportspeople - reported in one 
study by Silvis et al.


However, if we are going to interpret plain 
films, they need to be the correct plain films, 
centred over the midpoint between the 
superior symphysis and the ASIS with a 
standard focal distance, typically 1.2m. A 
standing AP pelvis is most useful. Partly 
because this represents the physiological 
position when most people have symptoms 
but it also gives one some ability to assess 
the spino-pelvic situation. A lateral of some 
sort is also required and there are many ways 
of undertaking a lateral of the affected hip. 
Often, the choice is guided by the indication. 
Frog laterals are useful where a slipped 
femoral epiphysis is considered. False profile 
views are useful for looking at anterior 

coverage in case of dysplasia or posterior 
pelvic tilt. When looking for a cam deformity, 
the Dunn lateral has been shown to be more 
sensitive than a cross table lateral. The Dunn 
view clearly defines the antero-lateral femoral 
neck where cam is most commonly seen. It is 
also performed with the patient standing so, 
logistically, is easier for the radiographers, 
when following on from a standing AP Pelvis.


On the plain film AP, some measurement of 
acetabular depth should be made. An 
acetabular floor medial to Kohler’s line is 
considered coxa profunda whereas any 
femoral head medial to Kohler's line is termed 
protrusio. Whilst coxa profunda is often 
assumed to represent acetabular 
overcoverage, studies have shown it is not a 
good indicator. However in my experience, 
hip pain in the presence of coxa profunda is 
difficult to manage and a poor prognostic 
indicator. Acetabular coverage can be 
measured laterally, using the centre-edge 
angles or anteriorly, using the false profile 
view. The Tönnis angle or acetabular roof 
angle (see Figure 1) is also a good measure of 
containment. 


When assessing pelvic tilt on a plain film, it is 
worth measuring the distance from the 
superior symphysis to the sacrococcygeal 
junction. In a normally tilted pelvis, this 
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should, normally, measure between 3 and 
5cm (see Figure 2), slightly more in women 
than men. Greater than this represents 
increased anterior pelvic tilt and vice versa. 
Spino-pelvic motion will influence this tilt and 
can be a primary or secondary problem.


Femoral head sphericity is measured on the 
cross-table or Dunn lateral using the alpha 
angle - a measure of the angle at which the 
femoral head stops being spherical, with a 
figure of >55° suggesting a cam deformity is 
present. 


Other features that can be seen on plain films 
are synovial herniation pits, os acetabulare 
and acetabular rim fractures. Measurement of 
femoral or acetabular rotation cannot be 
accurately measured using plain films, and if 
clinically suspected, CT scans can be used 
for correlation. In summary, plain films are the 
good stuff and, interpreted correctly, can 
share a wealth of information. 


Use of MRI, CT and Ultrasound 
Scan in the young adult hip 
Mr Ajay Malviya, Northumbria 

CT scans are best performed using a low 
dose scanner (100kVp, 100mA). Thick 
1-1.5mm slices, limiting the area scanned 
to that from the sacroiliac joints to the 
lesser trochanter and obtaining only axial 
slices of the distal femur can reduce the 
radiation dose to around 1mSV. This would 
be a 90% reduction of radiation exposure 
as compared to conventional CT scan.

CT scan, with 3-D reconstruction is very 
helpful for planning surgery for both FAI 
and dysplasia allowing an assessment of 
the relative positions of pathology within the 
hip.
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CT scan is excellent for identifying low 
volume sockets with anterior wall dysplasia 
and also for retroversion. In cases of doubt, 
CT scan can also be used to create a 
motion analysis which may be of benefit in 
assessing the areas of maximal 
impingement and the effects of any bony 
resection which can be pre-operatively 
planned. 

It important to clinically assess femoral 
version and if there is a concern this is 
abnormal or if the plain films suggests an 
acetabular rotational abnormality then CT, 
including sections throughout the knee and 
ankle can be useful in torsional 
assessment1.

The McKibbin index, which is the sum of 
acetabular and femoral anteversion helps in 
decision making - <30° may indicate 
impingement and >60° an instability issue 
which may require femoral or acetabular 
osteotomy depending on where the primary 
pathology is.

MRI scans are useful for identifying 
chondropathy but the role in diagnosis of 
labral tear is limited because of high false 
positive rates, up to 56% in asymptomatic 
sportspeople. Radial slices obtained 
perpendicular to the surfaces of the hip joint 
provide a true cross section of the cartilage 
and labrum, something that conventional 
planes do not. It is superior to conventional 
slices in identifying cam and also chondral 
lesions in the antero-superior zone.

The role of ultrasound scan is primarily for 
the assessment of extra-articular pathology, 
such as gluteal, hamstring and psoas 
pathology. In addition, it is particularly 
useful for guiding injections to all of these 
areas and indeed the hip joint itself.

References
1.Dandachli et al. Analysis of acetabular version in the native hip: 
comparison between 2D axial CT and 3D CT measurements
Skeletal Radiol. 2011 Jul;40(7):877-83

The diagnostic hip injection and 
further investigations 
Mr Jon Conroy, Harrogate 

Diagnostic imaging is used in 
approximately 12% of studies as a criterion 
to operate on symptoms consistent with 
FAI. The increasing rates of young patients 
with FAI syndrome has increased the 
demand on imaging resources.
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The diagnostic injection does still have an 
important role. Diagnostically, in the initial 
assessment of symptoms and as treatment 
in those with minimal impingement and 
those with early articular changes.
Benefits include lost cost, easy availability 
and improvement seen in symptoms for 
many patients. Disadvantages include lack 
of specificity, infection risk and variability in 
response. Overall, ultrasound guided 
injections are beneficial in terms of patient 
satisfaction and pain.

Illustrative Cases 
Mr Tony Andrade, Reading 

Case 1 
This case is a 31 year-old female working 
as an event manager and who was a keen 
runner in her spare time. She presented 
with right hip pain with painful resisted 
straight left raise, positive impingement 
testing, positive FABER test and positive 
McCarthy hip extension test.


She had mild peritrochanteric pain, a 
negative Ober’s test and negative 
Trendelenberg. Clinically her rotational 
profile revealed an apparent external tibial 
torsion, more so on the right than the left. 
Her femoral version, clinically, was in the 
normal range. Plain films are shown in 
figures 1 and 2. MRI scan was arranged 
which suggested a labral tear and CT scan 
was arranged to look at the rotational 
profile. Femoral version was 23° and 20° 
on the left and right respectively and tibial 
torsion was normal. Acetabular version 
was also not significantly abnormal. In this 
case, with normal rotational profile and 
signs and imaging suggested labral 
pathology, a hip arthroscopy was deemed 
appropriate. At surgery a labral repair was 
undertaken with removal of a subtle cam 
lesion.(see Figure 3 and 4)
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Case 2 
A 41 year old mother of two gives a history 
of hip pain since the age of 18 which 
forced her to give up martial arts. She 
mentioned that, at that time, she had been 

diagnosed with dysplasia. At presentation, 
she had difficulty climbing stairs and a 
block to right-sided hip extension and 
flexion. She described pain in both hips. 
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On examination of the left hip, she had 
flexion to 100°, good SLR painful to 
resistance. She had a positive 
impingement test, negative FABER and 
positive McCarthy hip extension test. On 
examination of the right hip, she flexed to 
less than 90° with a weak and painful SLR 
and positive impingement test, negative 
FABER and positive McCarthy hip 
extension test. 

Investigation consisted of plain films shown in 
Figure 1. MRI demonstrated dysplasia with 
labral fraying on the right. On the left, MRI 
suggested labral tearing with a large 
paralabral cyst. CT scans confirmed LCEA on 
the right of 12° and 20° on the left. 

As the right hip was severely dysplastic 
arthroscopic surgery was not considered an 
option. The left hip was only borderline 
dysplastic and therefore arthroscopic surgery 
was considered reasonable to manage the 
labral tear and drain the paralabral cyst. The 
patient chose to undergo a right sided PAO 
and left sided hip arthroscopy with 
debridement and fixation of a degenerate 
labral tear, as suggested on the MRI scan. 
(See Figure 2)

Case 3

A 20 year old female with six years of pain in 
her groin. Clinically, she pointed to her left 
groin as to the location of pain and used the c-
sign to describe distribution. The pain was 
worse with activity and certain movements that 
she avoided due to pain. She also gave a 
history of painful clicking. She was otherwise 
fit and well and worked as an Occupational 
Therapist.
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On examination, she had clinical signs of FAI 
and a labral tear on the left hip. FADIR, 
FABER and Stinchfield test (pain on resisted 
straight leg raise) was positive. She had 
excessive external rotation of both hips in with 
virtually no internal rotation. In flexion, the 
external rotation was excessive to nearly 90° 
with <10° of internal rotation. Tibial torsion was 
in the normal range on both sides. She had a 
pain-free right hip and was not hypermobile 
with a Beighton score of 3/9 

Radiographs are shown in Figure 1 and 2. 
MRI suggested an antero-superior labral tear, 
mild generalised chondral thinning with focal 
subchondral cystic change in the posterior 
acetabulum. There was also mild cranial 
acetabular retroversion. 

CT rotational profile confirmed femoral 
anteversion of -1° on the left hip and 7° on the 
right side. Tibial torsion was within the normal 
range. Acetabular version on the left was -2° 
suggesting only mild acetabular retroversion.
The above findings suggested that a femoral 
derotation osteotomy was indicated (See 
figure 3). Isolated treatment of the labral tear 
would have been unlikely to help. 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Topic-in-Focus:
Day-case Arthroplasty
Is day-case hip and knee 
replacement surgery achievable 
in the NHS? 
Mr Tim Petheram 
Mrs Hilary Young 
Prof Mike Reed 
Mr Paul Partington 
Northumbria 

Introduction
Day-case Total Hip Replacement (THR) and 
Total Knee Replacement (TKR) surgery has 
proven to be safe and effective across 
several different healthcare systems, yet it is 
not commonly performed in the NHS. 
Continuing improvements in enhanced 
recovery protocols have led to significant 
reductions in length of stay, to the point 
where patients can now be safely discharged 
on the day of surgery. Advantages may 
include greater patient satisfaction, reduced 
cost, improved operational efficiency, and 
lower demand on inpatient beds. In 
Northumbria Arthroplasty Unit we have now 
performed over 350 day-case arthroplasties. 
These are patients who go home on the 
same day as their surgery to the comfort and 
safety of their home environment.

The Northumbria journey to day-
case arthroplasty 
Over the past 12 years, we have refined our 
enhanced recovery protocol to allow early 
mobilisation, effective analgesia and same-
day discharge for primary THR and TKR. It is 
important to understand that the journey to 
day-case arthroplasty is a story of gradual 

improvements, rather than a sudden step 
change. The journey started 12 years ago 
with a team visit to Glasgow to hear about 
their enhanced recovery techniques. 
Crucially this visit comprised multiple team 
members, not just surgeons and 
anaesthetists. Medical staff were joined by 
physiotherapy, nursing, pain team, pre-
assessment and management team 
members. 

That visit resulted in new pathways for 
enhanced recovery which saw an immediate 
and dramatic reduction in length of stay 
(Figure 1). From that point onwards, the 
protocols have largely stayed the same, with 
only subtle changes through the years. As 
the team gained confidence in early 
discharge, they were reassured by positive 
data of 4500 joints which suggested reduced 
complications (Malviya et al 2011), followed 
by further data showing falling complications 
other than renal failure (Figure 2). 

Length of stay gradually reduced until cases 
were routinely going home the next day after 
arthroplasty. Paul Partington identified cases 
he had done last on afternoon lists, who were 
discharged early the next day. The logical 
development of this was to look at a patient 
from first on a list who may wish to return 

BHS Newsletter May 2020 74

Figure 1: Length-of-stay leading up to day-case arthroplasty. Note 
step-change with the adoption of enhanced recovery in 2008



British Hip Society Newsletter 1 May 2020

home later the same day. Thus, the first day-
case hip replacement was performed. That 
first patient was, as mirrors our overall 
approach to day-case arthroplasty, far from 
cherry-picked. Aged 57 years, she had 
shown delayed diagnosis with initial pain 
ascribed to lower back pathology. She had a 
severe arthritis, and demonstrated mild co-
morbidities with hypertension and 
hypercholesterolaemia. She had a BMI of 55. 
Surgical approach was entirely routine. She 
found the experience highly positive, and 
repeated this for her second THR a few 
weeks later.

The Northumbria approach
A standardised protocol for all THR and TKR 
patients has been developed with our 
surgical, anaesthetic and rehabilitation 
teams. This is the same protocol for both 
preselected day-case patients and routine 
inpatients, with no difference in anaesthetic 
techniques, surgical approaches, implant 
choice, analgesic regimens, and post-
operative mobilisation. Key features include 
same-day admission, walk to theatre, low 
dose spinal anaesthetic, tranexamic acid, no 
urinary catheters, no drains, more latterly 
pre-op warming and - importantly - routine 
surgical approach (mainly posterior 

approach, some surgeons lateral) and 
techniques.
 
We describe our day-case arthroplasty 
programme as a ’Comprehensive School’ 
approach, versus a ’Grammar School’ 
approach. With this Comprehensive School 
approach, all patients are considered for day-
case joint replacement. Potential day-cases 
are prioritised for a morning list, to facilitate 
same day mobilisation and discharge. They 
arrive as standard for morning lists at 07:30. 
They receive the same pre-operative 
assessment as inpatients. Patients are 
allocated an inpatient bed in all cases, 
allowing an overnight stay if needed. 

The anaesthetic is by protocol, consisting of 
low-dose spinal anaesthesia, 
dexamethasone, and often with patients 
awake listening to music, while some patients 
request light sedation. This does not vary 
between day-case and inpatients. Post-
operative mobilisation is same-day for all joint 
replacements if at all possible. All patients 
(day-case and non) are dressed in normal 
clothes as soon as possible, and undergo 
hourly walking. We do take a pragmatic 
approach to this aspect, mobilising carefully 
even if blood pressure is a little low (this is 
often a pre-op normal) and being guided by 
symptomatic low BP more than figures. A 
post-operative blood test for full blood count 
and renal function is taken as would be for all 
standard patients.

Post-operative radiographs are omitted by 
some of our surgeons (but not all), and if so 
are gathered at six-week post-operative 
follow-up visits. With all cemented femoral 
implants, when the case goes without 
incident and there are no intra-operative 
concerns, we feel that early post-op X-rays 
add little to the management. They do 
however sometimes result in a relatively long 
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departure from the ward, which can be 
uncomfortable for the patient, as well as 
missing time with physiotherapists. 

Discharge summaries and TTOs are 
completed promptly once the patient is 
heading towards a same-day discharge, and 
the analgesia provided mimics that which 
they would receive as inpatients, including a 
small supply of breakthrough oral morphine 
solution. With regard to post-operative pain, 
we feel that early mobilisation is certainly an 
important part of post-operative pain 
management. Alongside the fact that surgery 
has removed the chronic pain-generator for 
these patients, it also means that a stepwise, 
opiate-sparing regime is followed.

Treating all patients with identical protocols 
provides two main benefits. Firstly, it allows 

the opportunity of same-day discharge for all 
patients, at least from morning lists. Some 
pre-operative consideration is needed, in 
particular to ensure a relative will be with the 
discharged patient overnight, but otherwise a 
decision on the day is possible. Secondly, the 
advantages of early mobilisation and the 
culture of sending some patients home on 
day zero hugely impacts the average, and 
importantly median, length of stay. In other 
words, it becomes very much normal culture 
to send most patients home on day one post-
op versus a longer stay. This benefit has the 
biggest length-of-stay effect on those in the 
more elderly age group, as demonstrated 
clearly in Figure 3. A more rapid mobilisation 
and discharge is, we feel, of particular benefit 
to these more elderly patients.
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Post-operatively, patients also have similar 
care. No home visits are performed. 
Physiotherapy regimes are identical on 
discharge for day-case and inpatient cases. 
All patients, both day-case and inpatient, 
leave with a helpline telephone number 
staffed five days a week, which they can call 
with difficulties or questions. Out-of-hours 
they can contact the ward. Importantly, no 
patient is under pressure to leave, and must 
be happy with the process. All patients are 
allocated in an inpatient bed and can thus 
stay if they desire.

This contrasts to a more ’Grammar School’ 
approach adopted by other units. That 
approach focuses resources and introduces 
separate and unique protocols for day-case 
discharges, sometimes in dedicated day-
case units. This benefits those on the day-
case pathway, but through reallocation of 
resources can actually disadvantage the 
remaining (’Secondary Modern School’) 
patients. This approach also denies the 
remainder the significant recovery and health 
benefits of early mobilisation and enhanced 
recovery-anaesthesia and analgesic 
protocols. Significant pressure exists on 

patients and team alike to achieve day-case 
discharge.

Day-case surgery is offered to up to half of 
our patients, but less than half of these 
actually achieve it. Selection criteria for day-
case surgery include satisfactory general 
health and uncomplicated surgery, but mainly 
a desire by the patient to return home on the 
evening of surgery. Stable chronic medical 
conditions are not a barrier to same-day 
discharge. We do not enforce hard criteria for 
selection, allowing stable co-morbidities and 
high BMI. Similarly, severe radiographic 
changes do not exclude the technique as 
seen in one of the early cases performed, 
shown in Figure 4. 

All patients, whether interested or not in day-
case arthroplasty are managed through the 
same pathway for their joint-replacement 
planning. Patients are allowed home if they 
have achieved standardised discharge goals 
which apply for all joint replacement patients. 
The only strict criterion is the presence of a 
family member or friend overnight, as is 
standard for any day-case surgery.

Our key to success? Certainly, our nurse-
practitioner workforce plays an absolutely 
crucial role to the day-case arthroplasty 
service. All our elective wards are staffed by 
nurse practitioners rather than junior doctors. 
Our foundation trainees work only on our 
trauma ward. The nurse-practitioner team, 
alongside the senior ward nursing and 
physiotherapy teams, are enthusiastic about 
the day-case programme, and early 
mobilisation and recovery. This is based 
largely on the positive effects they see of 
moving patients early. The team offers a level 
of consistency that we would not be able to 
achieve with a frequently changing 
foundation doctor cohort. They take 
ownership of the process, and lead and 
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coordinate the rest of the team to allow such 
early discharge. They bring many years’ 
worth of experience in caring for post-
operative arthroplasty patients.

Our experience 
We have moved now to a phase where day-
case arthroplasty is widely considered for our 
patients. With over 350 cases now 
completed, not only has the expectation of 
the hospital teams changed, but so has that 
of patients. They know of friends and 
relatives who have gone through the day-
case arthroplasty process, and come into 
clinic sometimes asking if they may be 
considered. 

Patients in our hospitals come from a large 
geographical area, and we have several day-
case arthroplasty patients from Cumbria who 
travelled for more than an hour and up to 90 
miles following their surgery – geography 
does not have to be a barrier to success. As 
we have all gained confidence in the process, 
we have developed it for simple revision 
cases with even a total hip replacement for 
hip fracture (Figure 5) leaving the hospital on 
day zero.

We have previously reported a series of our 
first hundred cases in a poster at the BHS 
2019 scientific meeting. We found 
complication rates to be lower than a 
comparable ‘standard’ group, with a 30-day 
readmission rate at 3% (one hip dislocation, 
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one PE and one wound leakage) dispelling 
the concern that patients will re-present after 
discharge with pain and problems. Oxford hip 
score improvement in this series was 24.9 
mean, comparing favourably with national 
average improvement, and 21.1 for TKR - 
again a strong result. Patients seem to 
benefit from arthroplasty performed as day-
case.

Our series of day-case THR and TKR now 
extends to over 300 cases. At the time of 
latest review we have performed 349 day-
case arthroplasty cases, with readmissions 
being under 2%. Using the ‘comprehensive 
school approach’, between 10 and 15% of all 
patients go home on the day. Much more 
dramatic is the positive effect on day one 
discharges. The mean length-of-stay for all-
comers in our primary joint replacement 
service is now 1.8 days, with a median of 1.0. 
This places us with the shortest length-of-
stay of any unit in the country.

Conclusion 
Challenges to the wide-scale implementation 
of day-case THR and TKR surgery in the 
NHS largely relate to cultural and 
organisational issues. Our experience of day-
case THR and TKR surgery confirms that it is 
thoroughly feasible within the NHS. 
Appropriate (although not rigid) patient 
selection, standardised enhanced recovery 
protocols, and dedicated rehabilitation teams 
are essential to success. Any unit in the NHS 
can produce this improvement in arthroplasty 
length-of-stay. We are pleased to have had 
so much interest, and we are happy to share 
our protocols and arrange team visits for 
units to develop their enhanced recovery 
processes.  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Topic in Focus:
Revision Networks
A regional perspective on NJR 
data, network organisation and 
some of the challenges 
Mr Simon Jameson 
Middlesborough 

In February 2020 the BASK revision knee 
working group published their proposal for 
centralisation of revision knee services in the 
United Kingdom. The aims of this initiative are 
to improve care and reduce healthcare costs. 
Although the exact details have yet to be 
finalised, these proposals described a division 
of complex arthroplasty workload across a 
number of ‘major revision’ hubs (one or two in 

each region, where the greater surgical 
complexity is delivered) supported by a 
network of spoke ‘revision units’ (performing 
routine revision work) and referral only 
‘primary arthroplasty’ units. Thresholds for 
case volume have been provisionally set at a 
minimum annual figure of 15 revisions per 
surgeon and 30 per unit. An MDT structure for 
case discussion throughout the network with 
robust documentation and outcome data will 
be mandated. This process will be supported 
by a modest financial incentive from NHS 
England for the hub units. 

Whilst infrastructure changes proposed are 
based on models of good practice (such as 
the Nottingham revision network - see Page 
38) and activity volume metrics, there 
remains a paucity of evidence to support 
these changes. Moreover, complex 
arthroplasty service reconfiguration based 
only on knee revision surgery data is 
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potentially flawed.
In November 2019 the BHS placed a data 
request from the NJR asking for volume of 
procedures recorded as a revision on NJR 
(H2 form), by surgeon (unnamed) and unit 
(named), during the last three years (start of 
2016 to end of 2018). The aim of this was to 
replicate the BASK data request. Crucially, as 
with the knee request, this data excluded 
complex primaries (such as those performed 
for fractures, developmental dysplasia, 
fracture fixation failure and tumours) and 
internal fixation for periprosthetic fracture. 

The NJR recorded 27,010 hip revisions over 
the three-year period 2016-2018 (consistently 
averaging 9,000 per year). 1197 consultants 
performed at least one hip revision (range 
one to 198, median nine) over the three 
years, across 391 units. 25% of hip revision 
units (98 of 391) performed at least 30 hip 
revisions per year (accounting for 72% of 
total hip revision volume, Figure 1, red line 
represents 15 revisions per year) and 19% of 
hip revision surgeons (225 of 1197) 
performed at least 15 hip revisions per year 
(accounting for 63% of total hip revision 
volume, Figure 2). Revision hips performed in 
independent units accounted for 8.3% of all 
revisions annually in last three years. None of 
the 132 independent providers performed 30 
revision hips per year. 

There appears to be variation in the number 
of revisions performed by hip surgeons 
across the country (Figure 3), but it is clear 
that the vast majority (81%) are performing 
fewer per year than the threshold proposed 
by BASK for knee revision.

The benefits of network working are clear:
•Encourage surgeons to share decision 

making with other clinicians both within 
their own unit and with other units for 
complex arthroplasty

•Ensure the most complex cases are 
managed by the most appropriate team 
with the most appropriate resources and 
experience 

•Target scarce finances/resources toward 
MDT-based management and 
administrative support for network co-
ordination and data collection 

However, the data available and the analysis 
carried out to date give a superficial and 
potentially overly-simplistic picture, and there 
is little evidence currently that an activity-
based care model in revision surgery is 
beneficial. One cited disadvantage of this 
model is the potential for a high-volume 
revision centre to be granted hub status 
based on a high in-house primary 
arthroplasty revision rate. Moreover it might 
be argued that hip and knee data should be 
considered together (figure 4 and 5) in the 
planning stages of service delivery changes, 
as the resource usage and skill set required 
is similar for surgeons, theatre scrub staff, 
ward teams, and the MDT. There is also a 
need to include complex arthroplasty - units 
and surgeons carrying out high volumes of 
arthroplasty for dysplasia, tumour, fracture 
and salvage should be recognised within this 
reconfiguration. 

The current analysis describe unit data only, 
but thresholds may be met within Trusts 
using same surgeons and staff working 
across multiple units (Figure 6a and 6b); it is 
therefore critical to have regional 
engagement and bespoke service delivery 
models based on regional intelligence.
In addition, over the time, since the NJR data 
cut, regional infrastructure may have 
changed through Trust mergers and 
Integrated Care System development. 
Equally, reconfiguration of revision services 
across some units may have already resulted 
in low volume surgeons (who are included in 
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these figures) giving up their revision 
practice. Furthermore, the dataset is unable 
to highlight the experienced revision surgeon 
who now carries out fewer cases, or the 
recently appointed revision surgeon who is 
building their practice, both of whom may fall 
below thresholds. 

Revisions performed during an unplanned 
admission are not currently included in the 
BASK recommendations for reconfiguration. 
Yet periprosthetic fractures (which are much 
more common around the hip than the knee) 
and periprosthetic joint infection are some of 
the most challenging cases and should be 
included in this process. 

Importantly, patient consultation and 
engagement is critical to a successful 
outcome. Travelling long distances to a hub 
may not be an attractive proposition for 
patients, or a viable option in some areas and 
to some communities. 
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Topic in Focus:
Periprosthetic Joint 
Infection
Culture Negative PJI: 
Diagnosis and Treatment 
Mr Richard Westerman 
Coventry & Warwick 

What is a CN-PJI and why do they 
occur? 
CN-PJI has been defined (Berbari et al., 
Clin Infect Dis, 2007) as no growth on 
either aerobic or anaerobic cultures taken 
from periprosthetic tissue in the presence of 
either:

• Periprosthetic purulence 
• Histological findings of acute 

inflammation
• A sinus tract communicating with the 

prosthesis 

Berberi et al. identified a series of 60 CN-
PJI patients of 897 PJI’s, at the Mayo clinic, 
and suggested possible reasons for their 
negative cultures: 

• The use of antibiotics in the three 
months prior to sampling (53%)

• Fastidious bacteria which are difficult 
to culture and require specialized 
microbiological techniques 

• Bacteria encapsulated in biofilm
• Unusual organisms such as fungi and 

mycobacteria
• Bacteria dying during transportation

What are the risk factors?
There are generic risk factors for all PJI: 
obesity, age >65 years, male gender, 
chronic renal disease, diabetes mellitus, 
rheumatoid arthritis, liver disease and 

vascular insufficiency. In addition, there are 
specific risks for CN-PJI: previous history of 
a PJI or surgical site infection, previous 
revision surgery, prolonged post-operative 
wound discharge (OR 3.5) and prior 
antibiotic use (OR 4.7). 

How can CN-PJI be diagnosed?
The diagnostic process is best summarised 
by using a modification of the ICM 
diagnostic criteria for PJI, 2013 (but with 
the positive culture options removed):

One major criterion 
• Sinus tract communicating with the 

prosthesis
Or three of five “minor” criteria 

• Raised ESR and CRP
• Raised synovial leucocyte count (or ++ 

change on leucocyte esterase 
test strip)

• Raised synovial percentage of 
neutrophils

• More than five neutrophils per high 
power field in five samples at 
400x magnification

• Alpha-defensin

What is a Leucocyte Esterase 
Test?
It is a cheap and fast screening tool, with a 
result available at the point of care within 
two minutes, using a colorimetric urinalysis 
strip. Results do not seem to be affected by 
previous antibiotic treatment, however the 
reported diagnostic accuracy is variable 
with a pooled sensitivity 81% and specificity 
97% for diagnosing PJI. Bloodstained 
synovial fluid does make any change in 
colour unreadable; however prior centrifuge 
of the fluid will solve this problem, without 
affecting the results.
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What is alpha-defensin?
The alpha-defensin protein is an 
antimicrobial peptide that is naturally 
released by neutrophils responding to a 
pathogen in the synovial fluid. Testing for 
alpha-defensin requires either:

• ELISA Immunoassay performed in a 
laboratory, with high diagnostic 
accuracy for PJI (97% sensitivity 
and 96% specificity).

• Lateral flow test (Synovasure, 
Zimmer), performed at the bedside 
with a result available at the point 
of care within 10 minutes. This has 
lower sensitivity but a similar 
specificity.

Specificity can be compromised in the 
presence of metallosis and crystal 
arthropathy 

How do we manage CN-PJI? 
CN-PJI have been shown to have a similar 
or better outcome to CP-PJI (Reisener et 
al., Biomed Res Int. 2018). This is likely to 
be due to a combination of the causative 
organism being a less virulent pathogen 
and because Vancomycin is very effective 
against one of the most common 
organisms, Coagulase negative 
staphylococcus.Our Bone Infection Group 
Coventry & Warwickshire (BIGCOW) 
formally meets every other week (Figure 1). 
It is essential that these challenging cases 
are discussed in a bone infection group 
MDT meeting, before planning their further 
management.

We mostly perform two-stage revisions for 
our CN-PJI cases, using a CUMARS/ KIWI 
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philosophy for the first stage. We use 
antibiotic loaded revision cement, 
supplemented by calcium sulphate pellets 
with Vancomycin and Gentamycin added. 
These pellets are inserted into the 
intramedullary canal and used to fill any 
tissue spaces. We keep these patients on 
broad spectrum intravenous antibiotics, 
starting with Vancomycin and Meropenem 
whilst awaiting culture results.

If they remain CN-PJI, they are converted 
to oral Ciprofloxacin and Rifampicin as 
soon as clinically appropriate, for a 
minimum of six weeks.

What is the future?
With the introduction of new diagnostic 
tools, such as Next Generation 
Sequencing, it is likely we will see more 
CN-PJI become CP-PJI.

It is important to exercise appropriate 
antibiotic stewardship. Using broad 
spectrum antibiotics long term does risk 
poor tolerance by patients can potentially 
generate resistance to some of our most 
‘useful’ antibiotics.

Trials and Tribulations of 
Treating Fungal Hip Infection. 
Mr Philip Mitchell, London 

Introduction
A multitude of organisms have been 
associated with periprosthetic infection. 
Staph Aureus, coagulase negative staph, P. 
Acnes are all frequently encountered, gram 
negative organisms less common and at the 
tail end of the spectrum are the “weird and 
wonderful” bacteria whose names we can 
barely spell never mind pronounce! Less 

common even than that are the fungi. Many 
of us will only see one or two patients in a 
career afflicted with such an infection. As 
would be expected with such a rare 
phenomenon, opinions vary on standard of 
care and expected outcome. In this article, 
we will concentrate on what we do know and 
then suggest protocols for effective 
treatment.

What do we definitely know? Fungal joint 
infection is rare. In 2015 the Endo-Klinik team 
produced a worldwide meta-analysis of all 
reported cases of deep fungal periprosthetic 
joint infection. They only found 45 cases 
recorded, estimating that fungal joint infection 
represents approximately 1% of all joint 
infections. Subsequently, the Mayo Clinic 
have reviewed their database and confirmed 
that 0.9% of the deep infections they 
encountered have been associated with 
fungi.

Accepting that the culture positive prevalence 
of fungal deep infection is extremely rare, the 
presence of fungi in “culture negative” 
infections might be more common. For 
reasons that will become clear, the Leeds 
group suggested that as many as 85% of 
culture negative infections could be 
attributable to fungi.

As with bacterial infection, there is a wide 
variety of infecting fungi. Candida Albicans is 
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by far the most common (up to 50%), others 
have reported C. Parapsilosis, C.Glabrata, 
C.Tropicalis and Trichospora Inkin.

Not all hosts are the same
Whilst it is clear to all of us treating patients 
with periprosthetic joint infection that not all 
hosts are the same, it is useful to have some 
method of defining this. McPherson has 
developed a scoring system which enables 
us to classify patients according to systemic 
and local host factors. He also recognises 
that there are broadly speaking three periods 
when infection may be diagnosed – early 
post-operative (less than four weeks), 
haematogenous (more than four weeks post-
implantation, less than four weeks duration) 
and late chronic (more than four weeks 
duration). Patients are then defined as type 
A, B or C according to increasing severity/
number of adverse features. Systemic factors 
include age, drugs and illnesses, local factors 
involve skin integrity, quality of soft tissues 
and blood supply.

When we review the cases of fungal infection 
in the literature, only 16% are reported in 
patients who would be classified as type A.

Diagnosis can be difficult
Whilst aspiration and culture remains the 
gold standard, few of us routinely ask our 

colleagues to culture for the three weeks. 
Most fungi will take up to three weeks before 
they appear on a culture plate. There are 
histological techniques which aid diagnosis – 
K(OH) slide preparations of fungal tissue may 
reveal characteristic hyphae. Other specific 
tests include the Grocott Methanamine Silver 
stain, the G-Test looking for fungal cell wall 
(1,3)-beta-D-Glucan and PCR, including 
Multiplex PCR (IBIS).

Very often co-existent infections
Fungi can and do produce biofilm. In this 
protected environment they can co-exist 
successfully with a variety of bacterial 
species. This is termed a “co-operative 
evolutionary strategy.” For example, when on 
the skin causing inflammation and 
discomfort, one is often looking at a 
combination of fungi and bacteria covered in 
a biofilm. This explains why simply using anti-
fungal cream on the skin is terribly slow and 
not always effective in this scenario. Better is 
to use a combination cream with a biofilm 
degrading enzyme (zymolase) an antifungal/
probiotic and an antibiotic.

Dieckmann et al reported a 44% bacterial co-
infection rate in 26 patients studied over an 
eight year period. They also reported 15% 
Voriconazole resistance and only a 39% 
success rate for infection eradication.

Anti-fungal therapy in PJI rules are 
different from Antibiotics
The well recognised anti-fungal agents are 
not felt to penetrate the bone terribly well. 
Because of this and the slow growing nature 
of fungi, the anti-fungal regimes reported in 
the PJI literature are much longer and more 
varied than corresponding anti-bacterial 
protocols. Some recommend pre-op therapy 
for between one and ten weeks, post-
operative therapy is variable and 
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Amphotericin B has been given iv 1mg/kg in 
one report.
Some anti-fungal agents are released from 
bone cement, but this is not the universal 
panacea we might hope for. Amphotericin B 
is available in powder form, heat stable and 
active release from cured bone cement has 
been observed for up to 100 days.
Unfortunately, Amphotericin has been shown 
to be lethal to fibroblasts and osteoblasts at 
concentrations of >100mg/ml.
Voriconazole is also released from cured 
bone cement.

Results of Treatment are not as 
good as Bacterial PJI Treatment
The Mayo clinic have reviewed their 
database looking at the results of fungal PJI. 
Their conclusion was that fungal PJI is rare 
(0.9% of diagnosed PJIs). Survivorship free 
of all-cause revision or implant removal was 
very low in their hip group – 44% at 2 years, 
but slightly better in their knee group- 70% at 
2 years. They also noted relatively poor 
clinical outcomes and high peri-operative 
complication rates. The closing comments 
reflected a need for improved treatment 
regimens for an unsolved clinical problem. 

Conclusion
Fungal periprosthetic joint infection is rare. It 
is difficult to diagnose, commonly occurs in 
compromised hosts and is difficult to treat. 
The difficulty in developing successful 
treatment strategies is hampered by the 
paucity of cases and experience spread 
thinly over multiple centers. Given the 
scarcity of this challenging problem it is 
extremely unlikely that large number RCT 
evidence will ever become available. 
Focussing exposure in a limited number of 
centers will enable us to at least define more 
consistent and hopefully successful 
strategies.
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Presidential Guest 
Lecture
Instability after Hip Arthroplasty: 
A Pluralistic Approach 
Dr Douglas Padgett 
Hospital for Special Surgery, 
New York 

It was a pleasure to welcome to Dr Padgett 
who braved the early grumblings of the 
pandemic to fly over to Newport and deliver 
the Presidential Guest Lecture. What follows is 
a transcript of his presentation. 

“You know, we share many things ever since 
we got over that conflict more than 250 years 
ago - The US and the UK - Passion for golf, no 
question about that…political civility, I certainly 
learn a lot from watching your members of 
parliament have some very interesting discord. 
But the love and passion for hip surgery 
between the US and the UK has always been 
there. Sir John Charnley and my mentor, Phil 
Wilson back in the day…My interest in hip 
replacement stems from predictability of 
outcome, patient satisfaction, matching 
expectations with the deliverables, and yet 
there is still room for improvement. This is 30 
years of problems associated with hip 
replacement and there are common themes 

here. You will notice over the decades that 
instability seems to jump out but this is not just 
unique to the US. This is your own National 
Joint Replacement Registry suggesting that 
dislocation is the second most common cause 
for revision surgery here in the UK. So we 
have something in common.

My search for the Holy Grail, how do we 
eliminate instability as a source of failure. So I 
think to answer that we need start with 
thinking about what holds a hip replacement in 
place. And I would submit to you this is soft 
tissue constraints and component orientation. 
Empirical evidence for soft tissue instability 
actually stems from my own personal 
experience from the 90s and into the 2000s 
that the most common surgery that we were 
doing at the time was a revision of a liner and 
head exchange for poly wear. Not changing 
the orientation of the component. So a 
previously stable hip, change the liner, change 
the poly, the number one complication - 
instability. And I think this is supported by 
some wonderful work done by the Imperial 
College group, Justin Cobb and Sarah 
Muirhead-Allwood looking at the impact of 
capsular stability. And this is some great work 
that they recently published. But I’m an 
engineer and the role of implants and 
kinematics is what really intrigues me.

So why do hips dislocate? It’s a combination 
of motion, impingement and then levering out. 
What is the evidence for impingement? This is 
some work that we did 15 years ago. We 
found that impingement was identified in over 
half of all implants that were being revised but 
94% of those being revised for instability.

What about modern day evidence to support 
impingement? This is some more recent work 
that we published a year ago. Almost 100 
retrieved implants and we looked at the 
severity of impingement from mild to severe 
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and what we found, that even in this cohort, 
that severe impingement even in larger 
diameter heads still existed. So we concluded 
that impingement, while it’s less common in 
the modern age is still a factor. So now, if 
impingement is the problem, then we need to 
consider optimisation of that free range of 
motion. So it seems pretty simple.

Unfortunately, the factors associated with 
instability are somewhat complex: patient 
factors including diagnosis, gender, implant 
factors and surgeon factors. What can we 
control? We can't control patient factors, that 
we can’t do. What we do know is that 
surgeons have a response to this. A response 
in the form of implant choices and surgical 
factors. On the implant side, modification of 
the neck and trunnion design to improve that 
impingement free range of motion. And we’re 
currently in the era of big heads. Lessons from 
large diameter metal on metal experience as 
well now 36mm becoming the new norm, 
certainly in the United States. Troubling 
however, is a significant increase in the use of 
dual mobility articulation. Now representing 
10% of all primary articulations done in the 
US. Time will tell whether this is a good or bad 
choice.

How about alteration in approach? Rapid 
adoption and transition to anterior based 
approaches and these are some lovely 
pictures of the complications from some 
wounds of some of these patients. Time will 
tell whether that was a wise choice. But 
implant position must be the key. So let’s hark 
back 40 years: Annie Hall was the number one 
picture in the United States; a guy named Bill 
developed a software company whatever that 
was; Jimmy Carter was the American 
President and this man, George Lewineek 
wrote this paper on 300 total hips. And he 
developed the ‘safe zone’. Fantastic. Let’s 
look at this paper: he had follow-up on a third; 

he had nine patients that dislocated and he 
had four posterior dislocations, three of which 
were in his so called ‘safe zone’. So 75% of 
the ‘safe zone’ patients actually were unstable. 
The conclusion, however, was that the ‘safe 
zone’ was an in effect, an in-play, and it 
became the law of the land.

Well we thought about implant position, it can 
affect stability. We know that it can influence 
wear and the conclusion therefore is position 
is of paramount importance. We assume that 
alignment is stable so we use an AP/lateral 
radiograph to determine radiologic success 
and the surrogate for clinical success was 
either the lack thereof or stability. So it's all 
about the safe zone, hit the target and 
everything will be fine. The wild card was the 
socket. Obviously, we’re driven a little bit on 
the femoral side. We can use anatomic 
landmarks, transverse ligament, sciatic notch, 
this positioning guide that I was involved with 
to put the socket in predictably at 40°. We 
looked at 100 patients and on average, we put 
the implant in at 40° of abduction with a range 
of 22° to 57°. Maybe it was just me. The good 
news is I wasn’t alone. This award winning 
paper, 2000 hips done by the boys at 
Massachusetts General Hospital found that 
only half of the cups were in the correct range 
of abduction and version.

Now it all about evolving technology. This is 
perfect to improve the precision and accuracy 
with which we can deliver the product. 
Navigation relied on the visual but I got 
interested in robotics, it sounded great. Two 
forms, active in the form of the Robodoc and 
these haptic type of devices which rely on 
touch. 3D planning, you heard in the last 
session, the use of 3D planning and accuracy 
of bone preparation and the precision delivery 
of the implant. Pre-clinical validation certainly 
showed that it was better than manual 
preparation and delivery and then we did a 
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multi-centre clinical study that we published 
five years ago demonstrating the predictability 
from plan to intra-op to post-op. So at this 
point, I felt like I had it all figured out. So we 
were putting these cups and stem in perfectly, 
so no dislocations…?

My early experience was predominantly 
dysplastic patients and complex primaries and 
I found that all of our components were in safe 
zone and yet dislocation still occurred. So the 
question was then raised ‘is there a safe 
zone?’. So we looked at this, we looked at 
seven thousand total hips done at our place 
with a 2% dislocation rate and interestingly 
enough the dislocation rate was exactly the 
same whether you were in or out of the safe 
zone. We found the dislocation rate was lower 
with large heads which was consistent with 
other observations. So the question was then 
posed, why is there no apparent safe zone? 
and I would submit two reasons. One is that 
every single one of these studies only looks at 
the socket, we forget the other half of the 
equation, the femoral component and then the 
second is the impact of the pelvis and the role 
of spino-pelvic alignment in hip replacement. 

So one of my post-docs asked me, ‘Dr 
Padgett, are you sure that the pelvis is static. I 
said ‘I wasn't sure’. So he put this nice 
schematic together and said, ‘Well, think about 
what would happen if the pelvis rotates 
forward, look what happens to functional 
version of the socket’. So he put together this 
schematic and the correlation was degree per 
degree, which then put the question, maybe 
there are functional positional changes in the 
pelvis. This is what happens when we sit, we 
see a straightening out of the lumbar lordosis, 
correction of the sacral slope and we flex our 
hip at the femoro-acetabular articulation. 
Starting to think about this a little bit more 
about why this was happening.

The patient who has one-stage bilateral hip 
replacements and two and a half years later, 
I’m called to the Emergency room with an 
unstable left hip. Six months prior he’d had a 
multi-level spinal fusion. This 71 year old 
female also underwent one-stage bilateral 
total hip replacements who three years later 
present to the Emergency department with 
dislocation. Six months prior to that she 
underwent this multi-level spinal operation. 
These observations coupled with an ever 
increasing body of literature seemed to 
support the concept of the interplay between 
the two that the changes in pelvic and spinal 
alignment are real. Work from our centre, we 
enrolled prospectively, 325 patients. We got 
pre-operative imaging of the standing and 
sitting functional positions and what we 
noticed is that patients with normal spines, 
and it’s hard to find normal spines in patients 
undergoing total hip, but patients with normal 
lumbar spines, we noticed that they were 
flexing and extending through their spine and 
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through their hip. The stiff patients, the 
degenerative disc disease patients had less 
spinal flexion and less change in sacral slope 
and commensurate increase in requirement to 
flex through the hip.

So what do we do with this information? Any 
major issue, I always suggest a 12 stage 
programme. We’re running a little late, so we’ll 
do it in three steps. Step 1 is to admit and 
recognise that the patient with spine-pelvic 
disease presents a barrier to success after hip 
replacement. Second step is the important 
part. To determine the extent, the amount of, 
relatively simplistically, sacral slope, lumbar 
lordosis, recognising that this will, in fact, have 
an impact on functional alignment. Now, how 
do you do this? If you have one of the EOS 
systems, it’s fantastic. You have the ability to 
capture, you have simultaneous imaging, stick 
these things together and you can calculate 
these things. This is the type of images we will 

get in our patients pre-operatively and post-
operatively. But if you don't have an EOS 
machine, I would reference this article by Larry 
Dorr published three years ago in the BJJ1. 
You can do this on regular lateral plain 
radiographs. And determine the deformity, is 
the patient ‘stuck standing’ in a fixed lordotic 
position, pelvis is rotated forward, at risk for 
decrease in functional version. Or is the 
patient stuck sitting, where they’ve got less 
lordosis in both standing and sitting? These 
are patients potentially at risk from anterior 
impingement and instability. Finally you need 
to execute your plan based on this work. Do 
you need a robot? Maybe. It’s your call. If you 
feel comfortable using manual instrumentation 
that’s up to you but adjust your cup 
accordingly and in instances of large fixed 
deformity you may need to consider increasing 
constraint. My bias is to consider these types 
of enabling technologies, being confident in 
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implant positioning and the ability to document 
combined position.

Maximise your implant options, basically at 
this point, go with larger heads, I think the data 
is clear as we say in New York, go big or go 
home. And on the socket side, remember, use 
sockets that have other options, should you 
require them, for example, an implant that has 
an option for constraint or dual mobility 
certainly is reasonable. Here’s some examples 
of at risk patients. Patient 1 you can see 
standing and sitting, correction of that sacral 
slope and straightening out of that lumbar 
lordosis, the patient on the right, fixed, so 
anterior pelvic tilt at risk for a decrease in 
functional stability. Here’s a patient, multi-level 
fusion. This patient isn’t going anywhere right? 
So you have to recognise that the protective 
mechanisms in that spine-pelvic motion will be 
lost. And just remember it’s not always about 
throwing in more anteversion, that 
unfortunately is what many people misinterpret 
some of this data. Remember the patient with 
the flat back deformity right here. You can see 
on this lateral film, socket’s in version, stem in 
version, this patient was impinging posteriorly 
and was having recurrent anterior instability. 
And the treatment for this is not more 
constraint but to actually change your socket. 

What about the recurrent dislocator? How do 
you approach this patient? I would suggest 
that you need to take a rational approach 
toward this, again looking at it from an 
engineering and mechanics stand point makes 
sense. If you think back, the classic article on 
instability written by Bernie Morrey all these 
years ago2. Seventy percent success rate in 
terms of eliminating instability. That’s not a 
good result, therefore 30% of patients 
continued to be unstable and this led, 
unfortunately, to the rise and, I would submit, 
to the overuse of constrained implants. 
Revision surgery for instability, what it is not, it 

is not simply throw in a constrained liner. 
Constraint will not work if the implant position 
is poor and the source of instability is 
continued impingement. So try to understand 
the mechanism. This is a wonderful article that 
was written eight years ago. A Silent Cause for 
Instability and I would suggest that when you 
have a patient that is presenting with recurrent 
instability, see where they fit in this algorithm 
right here. Acetabular femoral malposition, the 
presence of impingement. If the implant 
position is less than ideal, in this case, a 
retroverted cup, the solution is what? It’s to do 
a cup revision, increase head diameter and 
capsular repair, again that soft tissue 
component. What about a retroverted stem? 
Seems logical to undertake stem revision in 
this particular case. An impingement, 
excessive combined anteversion, or 
insufficient anteversion can lead to neck 
impingement leading to recurrent subluxation 
and instability and the treatment is to, again, 
find that impingement free range of motion. 

What about the patients who are unstable with 
abductor deficiency? We’ve tried lots of things, 
there are soft tissue procedures that have 
been promoted. In these instances, in my 
experience, these patients benefit best from 
consideration of constrained implants. Late 
poly wear, these patients are amenable again 
to head-liner exchange and upsize your head 
and soft tissue reconstruction. 

These are the problem patients, good 
radiographs, maybe cognitive impairment but 
what about intact cognition, larger diameter 
head? Unfortunately, I think what’s going on in 
a lot of these patients is that there is a degree 
of capsular laxity, high incidence of dislocation 
as we talked about before for simple liner 
head exchanges or perhaps and I think this is 
where they fit in, is their functional implant 
position and the impact of pelvic tilt.
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So what do you do about the dislocation with 
this hip spine syndrome as we’ve coined the 
phrase? We do the stand and sit protocol, we 
look at both cup and stem version. What not to 
do? Don’t simply put in an additional 
constrained implant. Some of these cases can 
be very simple. This looks to be a very 
straightforward case that was referred to me. 
This is a patient that had this primary hip 
replacement, became a recurrent dislocator, 
this was revision one - put in a constrained 
implant, that’s what a dislocated constrained 
implant looks like. Revision number two, 
patient, at this point had a dual mobility and 
continued to dislocate, so that is a dissociated 
dual mobility head. Revision number three, 
back to a constrained implant, that's what that 
looks like. How about we go ahead and revise 
the stem? That what that revised stem with a 
dislocated constrained implant looks like. 
What’s going on here? Again, I want you to 
think about maybe there’s an effect of both 
sagittal and axial rotation. And on the rotation 
side, axial rotation, just like in the sagittal 
plane, it’s a degree per degree as it relates to 
posterior rotation leads to a decrease in 
functional version.

I think we’re in a new era, we are thinking 
about individualised total hip replacement, 
customising to the individual patient. So do we 
have it all figured out? Steve (Jones) said I 
want you to come up here and tell everyone 
we’ve got it all figured out. We’re not even 
close. What do you do with the patient 
concomitant hip disease, spine disease, who 
goes first? Nobody knows. We’ve spent a lot 
of this time on the sagittal plane. What about 
combined sagittal and axial? I think that’s the 
next frontier. But I would submit that spine-
pelvic alignment has real world consequences 
on the outcomes after total hip. You need to 
recognise that the interplay is crucial for 
success and should lead one to consider 

adjusting implant orientation to compensate 
for all of these effects. 

I’d like to thank the British Hip Society for the 
kind invitation and I look for the next upcoming 
war between our two countries on the golf 
course. Thank you all.”
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Incoming Presidential 
Lecture
Mr Jonathan Howell, Exeter 
My first task as incoming President, and it 
is one that I take great pleasure in carrying 
out, is to extend my thanks on behalf of the 
Society to Steve Jones for his exceptional 
year as President of the British Hip Society. 
Steve has worked tirelessly over the past 
year and has led the Executive with 
consummate skill. We all owe him a debt of 
gratitude for the progress that he has made 
in transforming the Society and the way it 
functions.

It seems like an age ago that we gathered 
at Celtic Manor for the Annual Scientific 
Meeting of the British Hip Society and that 
sense of separation in time, and indeed 
purpose, owes much to our current 
embroilment in the COVID-19 pandemic. I 
am sure that all of us will now be engaged 
in planning and delivering our services in 
difficult and constrained circumstances and 
there seems little doubt that our normal 
services may appear to be a lower priority 
for society over the coming months. 

However, for our patients waiting in pain it 
will be of paramount importance that we re-
establish our services as comprehensively 
and as quickly as current conditions permit. 
The British Hip Society is determined to 
ensure that we can support our members in 
delivering the highest quality of care 
possible to our patients and in order for us 
to be able to do that we must keep our 
sights on the future and the development of 
our Society. As I outlined in Newport, I 
believe that there are five main domains 
where the Society is developing and 

changing to meet the needs of its members 
and their patients.

Professional Affairs
Over the last few years we have seen an 
increasing role for the BHS in professional 
affairs both inward facing, providing advice 
to members, and outward facing, in our 
interaction with national organisations such 
as Getting It Right First Time, NHSEandI, 
NICE, BOA, media and the private sector. I 
suspect that the COVID-19 pandemic will 
make this aspect of BHS activity even more 
important to our members over the coming 
months and years. 

Recent developments on the knee revision 
network have focused our attention on the 
future of our own revision services and we 
are planning an engagement exercise with 
the profession on how to proceed with 
revision networks. Re-organisation of 
revision services for hip surgery will require 
the development of consensus documents 
and BOASTs and these will be a focus for 
the BHS Executive over the coming year. 
Since the start of the COVID-19 pandemic, 
NHSE have announced that the knee 
revision network project is suspended, but it 
is highly likely that this work will 
recommence once the current operational 
challenges abate.

At the AGM this year some members raised 
issues that they are facing in their work 
which could be addressed through support 
from the Professional Affairs Committee. 
Members of the Committee who were 
present at the AGM re-emphasised their 
commitment to assist BHS members in 
these matters, so please do let us know if 
you have need of their assistance. 
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Education
This year's conference saw the inaugural 
registrar training day, which was a 
tremendous success. The education 
committee are working with BOTA to 
achieve greater trainee representation and 
work is in progress on getting diploma 
recognition for participants who attend all 
training days in the cycle. 

Future expansion of the Education 
Committee’s roles will be discussed at our 
BHS Executive away day. Possible areas of 
development include developing online 
teaching facilities, supporting our members 
with training as part of the revision network 
development, updating our database of 
BHS accredited fellowships in revision hip 
surgery and possibly an increase in our 
ability to offer travelling fellowship to our 
members. 

As many of you know already, the BOA 
have announced that their Annual 
Congress will not go ahead in September, 
so the Executive are currently looking at 
alternative ways in which the BHS 
educational content that had been planned 
for that meeting may be delivered. I have, 
for instance, discussed with the British 
Orthopaedic Oncology Society (BOOS) 
whether our planned session on 
management of metastatic disease around 
the hip could be delivered at our BHS 
conference in 2021 and BOOS are 
supportive of that.

Registries
I am delighted to welcome to the Executive 
Ajay Malviya, who was elected as the 
NAHR representative at the AGM; the latest 
report was once again presented at the 
annual meeting. The BHS already has well-
established links with the National Joint 
Registry and is now looking to increase its 

representation and interaction with the 
National Hip Fracture Database as we 
anticipate extension of best practice tariff, 
firstly into fractures involving the distal 
femur, and then possibly in the future to 
include periprosthetic fractures.

Research
The research committee was established in 
2019 and is currently involved in raising 
funds for a priority setting exercise through 
the James Lind Alliance, concentrating on 
the field of revision hip surgery. This work is 
being done to support the anticipated future 
development of revision hip networks and 
the research that will be required to inform 
future decision-making.

The research committee has also 
supported an application for the NJR 
Fellowship, again aimed at revision 
questions pertinent to the network’s 
development. The areas of interest include 
the epidemiology of complex hip 
arthroplasty, evaluation of outcomes 
following complex hip arthroplasty and 
developing future service models. The 
emergence of COVID-19 has delayed the 
appointment of the BHS research 
fellowship this year but we are continuing to 
work up the application in readiness for 
when the process is re-opened. 

Society
The final domain of development for the 
BHS over the coming year will be aspects 
of the Society itself. We find ourselves in a 
stronger financial position than in previous 
years and that certainly allows development 
of the Society on several fronts; many of 
those have already been outlined above.
The BHS has been approached by 
arthroplasty organisations from New 
Zealand and Australia and we are looking 
to establish a Memorandum of 
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Understanding that allows closer interaction 
between our respective societies and that 
will allow us all to attend each other's 
national meetings at members’ rates.
Finally I want to address the gender 
imbalance in our society and look at ways 
in which we might attract more women into 
our profession. General Medical Council 
data shows that 58% of medical students in 
2017 were female but the BHS membership 
falls some way behind being 
representative. For the Society and for the 
next generation it is the right time to take 
affirmative action and I am discussing 
potential avenues with a number of our 
female members as well as experts and 
organisations outside the BHS.
In the present climate next year’s BHS 
Annual Scientific Meeting feels a long way 
off, but I want to take this opportunity to 
once again notify members that the 
conference will go ahead on the 3rd - 5th 
March 2021. In the meantime I wish you all 
good health and all success in your current 
roles and in the year ahead.
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