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Chapter 1
Introduction: surgical research and 
development in context

KATHARINE JO H N ST O N  

Background

The UK National Health Service (NHS) makes a substantial invest­
m ent in research and development (R&D) in order to m aintain and 
improve the services it delivers. The NHS R&D program m e is aimed 
at providing new  knowledge that is generalisable and for w ider pub­
lic dissem ination. This entails not only innovation but also evaluation 
and diffusion o f  health care technologies. Encouraging appropriate 
R&D in the NHS presents a challenge to health policy, i f  it is to:

• stimulate innovation in new services and ways o f  delivering exist­
ing services, in areas consistent w ith the needs o f  the NHS and 
w ith governm ent priorities;

• obtain value for m oney in the NHS;

• ensure the diffusion o f  cost-effective technologies and restrain the 
diffusion o f  other, or unevaluated, technologies; and

• ensure that the net gains from  innovation and diffusion o f  tech­
nologies are maxim ised.

These concerns are relevant for R&D relating to all types o f  health 
technologies, w hether surgical, m edical, diagnostic or preventive. In 
order to address these concerns, there is a need both for evaluation o f 
all health technologies and for a greater understanding o f  the incen­
tives for the stakeholders involved in the innovation, prom otion and 
adoption o f  technologies.

The 1997 and 1998 NHS W hite Papers for England, Scotland and 
Wales (Departm ent o f  Health, 19 9 7 ; Scottish Office, 19 9 7 ; Welsh 
Office, 1 9 9 8 ) and the 1998  consultation paper for N orthern Ireland 
(Departm ent o f  Health and Social Services, 1 9 9 8 ) all define general 
principles for the w hole NHS, and share the same strategic aims o f  
partnership and high quality services. In the particular context o f  
R&D, the emphasis on quality and im proving clinical effectiveness is
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the m ost relevant policy them e. Follow ing the W hite Papers, the 
National Institute for Clinical Excellence (NICE) has been established 
(on  1 April 1 9 9 9 ) for England and Wales to appraise new  and exist­
ing health technologies and provide clinical guidelines and m ethods 
o f  clinical audit. Clinical governance, an initiative to assure and 
improve clinical standards at a local level throughout the NHS, has 
also been introduced. In England and Wales the new Com m ission for 
Health Improvement supports and oversees the quality o f  clinical gov­
ernance and o f  clinical services. In Scotland the issues o f  effective care 
and o f  the quality o f  care are being addressed by the new Health 
Technology Board for Scotland (H TBS), w hich w ill evaluate and pro­
vide evidence on the cost effectiveness o f  all innovations in health 
care. At the time o f  w riting, arrangem ents for N orthern Ireland have 
yet to be confirm ed, but it is certain that the emphasis on improving 
the quality o f  health services w ill apply w ith equal force there too.

All NHS R&D operates w ithin this changing NHS environm ent and a 
grow ing culture o f  evaluation. There are specific features o f  surgical 
R&D, however, that result in its prom otion, m anagem ent and assess­
m ent being distinct from  m edical R&D. This book attempts to iden­
tify and discuss these surgical issues. The book is based on the papers 
delivered and discussed at the O ffice o f  Health Econom ics conference 
held in London on 25 N ovem ber 1 9 9 7 , updated to reflect subsequent 
developments. The text provides a com m entary on the key issues in 
surgical R&D w ritten by experts in the field and brings together 
recent thinking on how  surgical R&D may best be prom oted, 
financed, managed, evaluated and used by the NHS in the future.

In order to set the issues in surgical R&D in context, this introducto­
ry chapter describes som e o f  the key features o f  the NHS R&D pro­
gram m e and reviews the past and present m echanism s for funding it. 
The description o f  the institutional arrangem ents applies specifically 
to England but the principles presented apply throughout the UK 
NHS. The chapter then moves on to the differences betw een surgical 
and m edical R&D, w hich is a recurring them e o f  this book.
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NHS R&D

The NHS R&D programme
In April 19 9 1 , the Departm ent o f  Health established the first com pre­
hensive R&D strategy for the NHS. The aim was to allow the NHS 
Executive to com m ission R&D directly on behalf o f  the NHS 
(Departm ent o f  Health, 1 9 9 1 ). The objective o f  the strategy was to 
create a health service in w hich clinical and managerial decisions are 
based on sound inform ation. The aim was therefore to ensure that 
research questions are directed towards issues that matter to the NHS, 
that they are addressed w ith rigour, and that the findings are dissem­
inated and im plem ented throughout the service.

The NHS R&D program m e in England is organised centrally by the 
Department o f  Health and NHS Executive headquarters, on the advice 
o f  the Central Research and Development Com m ittee. The pro­
gram m e is im plem ented nationally by the Department and Executive, 
and regionally by the eight Regional Offices o f  the NHS Executive. A 
program m e o f  health technology assessment is managed and devel­
oped centrally by the NHS Executive’s National Co-ordinating Centre 
for Health Technology Assessment (established in 1 9 9 6 ) , as advised 
by a Standing Group on Health Technology.

Until recently, nine national priority R&D program m es were identi­
fied to target research towards key areas, namely:

cancer;

mental health;

cardiovascular disease and stroke; 

the prim ary/secondary care interface; 

physical and com plex disabilities; 

asthma;

m other and child health; 

dentistry; and

m ethods to prom ote the im plem entation o f  research.
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These program m e areas have now  been abandoned and current and 
future NHS R&D is being organised w ithin three broad programm es. 
O ne o f  the three broad program m es is Health Technology Assessment, 
as before. The rem aining R&D w ork is grouped into either the Service 
Delivery and Organisation program m e, or the New and Emerging 
Applications o f  Technology program m e. These three broad pro­
gram m es are generally referred to by their acronym s, respectively: 
HTA, SDO and NEAT.

Concerns with the NHS R&D programme
Som e aspects o f  the NHS R&D program m e have been criticised. 
Firstly, there is concern about the research prioritisation process. 
Since resources for R&D are lim ited, topics have to be prioritised so 
as to try and m axim ise the potential benefits. The intention o f  the 
NHS R&D strategy is to let managers and users determ ine the topics 
researched. The Departm ent o f  H ealth’s Central R&D Com m ittee 
(CRDC) makes the final decisions on priorities for R&D after consul­
tations w ith experts and in the light o f  key governm ent policy state­
m ents. The CRDC contains representatives from  the research 
com munity, the NHS and users o f  NHS services. However, som e 
argue that NHS R&D priority setting has not been based on the views 
o f  all relevant NHS practitioners, as the CRDC is dominated by clin i­
cians and academics (Black, 1 9 9 7 ). Furtherm ore, since the R&D pro­
gram m e has until recently been organised into ten program m es (the 
nine specific program m es listed above plus HTA), it was possible that 
i f  a topic did not clearly fit into one o f  them  then it would not be 
funded (Millar, 1 9 9 8 ). The recent reorganisation o f  the structure o f  
NHS R&D into the three broad-based program m es o f  HTA, SDO and 
NEAT may help to overcom e som e o f  the earlier criticism , however.

The results o f  any prioritisation process clearly depend on whose 
views have been sought and how  those views have been used. The 
appropriate criteria for prioritising R&D are not an area o f  debate that 
is unique to the NHS. The prioritisation o f  R&D is a research topic in 
its own right and is an issue in all countries. Researchers in The 
Netherlands have recently explored the use o f  societal criteria for set­
ting R&D priorities (O ortw ijn  et al., 1 9 9 8 ).
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The second m ajor concern expressed about the NHS R&D program m e 
is that there is a shortage o f  adequately trained research staff available 
to run the program m e. The Richards Report (CVCP, 1 9 9 7 ) h igh­
lighted this issue for doctors. But the same shortage o f  research staff 
also exists for nurses, the professions allied to m edicine, and social 
scientists in the health care field.

Thirdly, a com m on criticism  levelled at the R&D program m e is its per­
ceived lack o f  influence on clinical practice. This im plies a need for 
m ore weight to be given to development: to the ‘D ’ in ‘R&D’. An 
R&D program m e can legitim ately research im plem entation m ethods 
but cannot take responsibility for im plem entation, argue Black and 
Mays (1 9 9 6 ) .  Related to this is a concern about the value o f  R&D 
itself and the difficulty o f  m easuring it (Buxton and Hanney, 1 9 9 6 ).

Given the relatively recent inception o f  the NHS R&D program m e, it 
is difficult to draw any firm  conclusions yet about its overall success 
or otherw ise. But the fact that the R&D program m e has identified the 
im portance o f  issues such as dissem ination and im plem entation 
could be seen as an early and im portant finding.

Funding mechanisms

Overall funding for m edical and health-related research in England 
amounts to well over £3  billion per annum. Industry (pharm aceuti­
cals and m edical devices) funds about £ 2  billion ; research charities 
provide £ 3 4 0  m illion; the Medical Research Council (M RC) £ 2 7 8  
m illion; and the H igher Education Funding Council for England 
(HEFCE) funds £ 1 9 0  m illion o f  R&D at m edical schools, (Culyer,
1 9 9 8 ). Little o f  this large allocation o f  resources is spent on surgery 
R&D however, although around 10%  o f  current MRC funded trials are 
surgical. NHS R&D funding adds another £ 4 9 1  m illion to the overall 
total o f  R&D spend and m ost surgical R&D is financed from  this ele­
m ent. The NHS funds are intended to cover not only the costs o f  the 
NHS R&D program m e but also the NHS costs o f  hosting R&D sup­
ported by external funders.

The current system o f  NHS R&D funding is the result o f  the 1 9 9 4  
Culyer review: Supporting Research and Developm ent in the NHS
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(NHS R&D Task Force, 1 9 9 4 ) . Before giving further details on this, 
however, it is useful first to revisit the previous funding arrangem ents 
in order to provide som e background to the recent changes and to 
identify som e o f  the key issues in funding R&D.

Service Increment for Teaching and Research (SIFTR)
In 1 9 7 6 , the NHS introduced the Service Increm ent for Teaching 
(SIFT) in teaching hospitals to cover the additional service costs they 
incurred as a result o f  providing facilities for teaching m edical and 
dental students. SIFT was an allowance per student to protect these 
hospitals from  undue withdrawal o f  resources as a result o f  the 
Resource Allocation W orking Party (RAWP) process. RAWP defined a 
form ula for distributing NHS resources around the country m ore 
equally than had been the case previously. This had the effect o f  
sw itching resources away from  London, w hich had a concentration o f  
teaching hospitals, and towards the rest o f  the country. The estimate 
o f  excess cost per student was based on a study com paring the costs 
o f  teaching and non-teaching hospitals w hich found that 75%  o f  the 
extra cost per case in teaching hospitals was attributable to teaching 
(Culyer et al., 1 9 7 8 ).

In 1 9 8 5 , the governm ent set up a review o f  RAWP and SIFT. As part 
o f  this, the excess cost attributable to non-com m ercially funded 
research was investigated. The analysis com pared the costs from  60  
acute teaching hospitals w ith the costs from  198 acute but non-teach- 
ing hospitals but did not identify separately the contributions o f  
teaching and research (Departm ent o f  Health and Social Security, 
1 9 8 8 ). The proportion o f  excess hospital costs protected from  the 
RAWP form ula was increased from  75%  to 100%  o f  median excess 
cost per student, thereby incorporating m uch o f  the costs o f  research 
activity as well as o f  teaching. In 1 9 9 1 , the governm ent extended 
SIFT explicitly to cover all o f  the excess costs o f  teaching and research, 
and SIFT was renamed SIFTR.

Concerns with SIFTR
The precise additional costs caused by teaching and research in indi­
vidual hospitals are difficult to quantify and SIFTR payments were 
believed to be significantly below  the actual costs o f  research. There
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were several areas o f  debate and confusion surrounding SIFTR 
(Chantler, 1 9 9 2 ) . Firstly, the selection o f  hospitals in the study on 
w hich SIFTR was based was argued to be arbitrary. Secondly, there 
was concern that SIFTR was being used to fund som e patient care 
costs that would have been incurred regardless o f  research or teaching 
activities; for example, som e o f  the costs o f  caring for the patients 
enrolled in trials (NHS R&D Task Force, 1 9 9 4 ). Thirdly, there were 
concerns about the way that SIFTR was allocated and that the alloca­
tion for research should not be distributed according to the num ber o f  
students being taught. Finally, there were concerns regarding the per­
ceived inequity o f  access to SIFTR since only teaching hospitals were 
eligible, m eaning that hospitals perform ing research but without 
teaching programm es were ineligible (NHS R&D Task Force, 19 9 4 ).

At the same time as doubts were being expressed about SIFTR, further 
concerns were being voiced about the impact o f  changes in NHS 
organisation on the funding and success o f  research. The introduc­
tion o f  the NHS internal market in 19 9 1 , follow ing the NHS and 
Com m unity Care Act (1 9 9 0 ) ,  separated the provision and purchase o f  
health care. This separation was argued to have caused additional 
pressures on the funding o f  research (D rum m ond et al., 1 9 9 2 ). The 
concern was that health care providers would find it increasingly dif­
ficult to give adequate w eight to the long term  benefits o f  research in 
the face o f  short term  pressures to dem onstrate value for m oney to 
their purchasers (Parliamentary Office o f  Science and Technology,
1 9 9 4 ). Research funders reported that the internal market was lead­
ing to problem s in covering the additional costs o f  R&D and that 
som e clinical trials w ere experiencing difficulties (Parliamentary 
Office o f  Science and Technology, 19 9 4 ; Smyth et ah, 1 9 9 4 ).

The ‘Culyer Reforms’
These concerns led to the setting up o f  a NHS R&D Task Force in 
November o f  that year, chaired by Professor Tony Culyer. There was no 
question o f  the NHS abandoning the funding o f  R&D. Rather, the remit 
o f  the task force was to review the ways in w hich the NHS funded its 
own R&D and supported that funded by others. The aim was to make 
R&D funding more accountable and to make the process more explicit.
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The Task Force reported in 1 9 9 4  and one o f  its key recom m endations 
was the setting up in April 1996  o f  a single national budget, the NHS 
R&D Levy, to fund R&D. By im posing a levy on all NHS purchasers 
o f  health care, a national budget is raised w hich provides a financial 
incentive for managers and clinicians to both undertake and partici­
pate in research. The Culyer Report's recom m endations were intend­
ed not only to stimulate research but also to create a contestable 
research market in w hich  providers would have to com pete for 
research funding (NHS R&D Task Force, 1 9 9 4 ).

Figure 1.1 NHS R&D funding stream s, 19 9 8  

DH/NHS R&D Strategy

DH Funding NHS R&D Levy

Policy Research Other R&D Budget 1: Budget 2:
Programme (PRP) • Sponsored NDPBs R&D support NHS programmes
• Centres, Units, • Other DH R&D for NHS • Central

Programmes (£35m) providers Programmes:
• Strategic Initiatives • Portfolio -  HTA
• Projects Funding -  SDO

(£30m) • Task-Linked -  NEAT
Funding • Regional
(£350m) Programmes

• Information 
Systems 
Strategy:

-  UK Cochrane 
Centre

-  NHS CRD
-  NRR 

(£76m)

Notes:

CRD -  C entre for Review s and D issem ination

DH -  D epartm ent o f  Health

HTA -  H ealth Technology Assessm ent

NDPBs -  N on-D ep artm ental Public Bodies

NEAT -  N ew  and Em erging A pplications o fT ech n o lo g y

NRR -  N ational Research  R egister

SD O -  Service Delivery and O rganisation

Source:Culyer, 1 9 9 8 , F igure I.
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An overview o f  the structure o f  NHS R&D funding in England that 
resulted from  the Culyer reform s is presented in Figure 1.1. The R&D 
Levy is divided into two budgets: Budget 1 is used to support 
providers (NHS Trusts, GPs -  prim ary care physicians contracted to 
the NHS — and charitable hospitals) undertaking R&D activity. Budget
2 is used to fund a NHS-wide program m e to m eet R&D priorities 
identified by the NHS Executive. The total sum o f  the NHS R&D Levy 
in 1 9 9 7 /9 8  was approximately £ 4 2 6  m illion, w ith Budget 1 being 
£ 3 5 0  m illion and Budget 2 £ 7 6  m illion (Culyer, 1 9 9 8 ).

Budget 1 is designed to m eet the costs that providers incur as result 
o f  being involved in externally funded R&D and is allocated on the 
basis o f  com petitive bids, judged against published assessment crite­
ria (NHS Executive, 1 9 9 7 a ). Budget 1 has been divided into two 
types o f  funding: portfolio and task-linked. Portfolio funding is a 
block o f  funds allocated to m eet all o f  a provider’s R&D support costs 
and in the first round was awarded for a fixed period o f  three years. 
Task-linked funding is for a variable period up to four years. Those 
applying for task-linked funding have been able to bid for extra 
finance to m eet any unexpected costs that arise.

Budget 2 covers all three parts o f  the NHS-wide R&D program m e: 
HTA, SDO and NEAT. In addition, it finances the regional R&D pro­
gram m es and an Inform ation Systems Strategy, w hich consists o f  the 
UK Cochrane Centre (O xford) the NHS Centre for Reviews and 
Dissem ination (York) and the National Research Register.

In addition to R&D funded through the Levy, Health Authorities sup­
port modest amounts o f  R&D from  funds under their own direct con ­
trol. The Department o f  Health also funds a range o f  R&D activity 
across a num ber o f  policy areas, mainly through its Policy Research 
Program me, w hich aims to provide a know ledge base for Ministers 
and officials covering health and social policy. The Department o f  
Health also funds som e o f  the research undertaken by sponsored 
Non-Departm ental Public Bodies such as the Health Education 
Authority and the UK Transplant Support Services Authority.

14



IN T R O D U C T IO N :  S U R G IC A L RESEARCH AND DEVELO PM EN T IN  C O N T E X T

The implementation of R&D support
The initial implementation phase o f  the Culyer Report brought togeth­
er existing central and regional budgets to create the NHS R&D Levy. At 
the end o f  May 1996 , NHS hospital and com m unity Trusts completed a 
declaration o f  their R&D activities and o f  the costs they incurred in sup­
porting R&D. They were asked to identify the so-called ‘service support 
costs’ o f  supporting R&D funded by external organisations, such as the 
MRC. These consist o f  the extra patient care costs arising from R&D, 
such as the costs o f  extra tests or longer inpatient spells. Cross- subsi­
dies between the R&D Levy and patient care were then, in principle, 
removed so that the actual costs o f  patient care were reflected in Trusts’ 
contract prices charged to health care purchasers. The R&D Levy for the 
following year, 1 9 9 7 /9 8 , was then based on the declared costs to the 
NHS o f  its R&D. For Budget 1, a com petition and assessment bidding 
round took place and allocations for 1 9 9 8 /9 9  were announced at the 
end o f  1997. Some bidders received modest increases in their support 
funding but some suffered a reduction in their allocations, pardy as a 
result o f  the cut in the total R&D that had been imposed by the gov­
ernm ent (Swales, 1 9 9 7 ). Despite this cut, the allocations o f  R&D sup­
port funding com mitted over £  1 billion to R&D over three years.

Limitations of the funding arrangements
Critics argue that there has been a lack o f  redistribution between 
Trusts and between regions. H alf o f  all R&D funding goes to just 
seven NHS Trusts. Geographically, NHS R&D funding is highly con ­
centrated in the form er North Tham es region, w hich alone received 
half o f  the national total (Millar, 1 9 9 8 ). The counter-argum ent from 
the R&D program m e is that the strength o f  com petition is high, 
resulting in many bidders being unsuccessful and that the current dis­
tribution o f  R&D funds still reflects previous distributions, w ith its 
perceived bias towards London and the South East. Although ulti­
mately the aim is to remove any distribution bias, the allocation pro­
cess has deliberately attempted to provide som e stability for providers 
previously in receipt o f  large sums o f  R&D m oney (Swales, 1 9 9 7 ).

Critics have also argued that research quality was not taken into 
account in the allocation process. Bids were supposed to include
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quality indicators, but evaluating research quality is not an exact sci­
ence and there are no universally accepted measures o f  it.

Although it is perhaps too early to judge w hether the new  R&D fund­
ing arrangem ents w ill be a success, they have already made the p ro­
cess m ore transparent by prom pting efforts to explicitly identify the 
total am ount spent on  R&D. This process should becom e m ore reli­
able over time. In 1 9 9 6  few NHS Trusts had in place inform ation sys­
tems capable o f  identifying R&D costs as distinct from  service and 
teaching costs.

The Clarke Review
In 1998 and 199 9  the CRDC carried out a strategic review, under the 
chairm anship o f  Professor M ichael Clarke, o f  priorities for NHS R&D 
and its funding (CRDC, 1 9 9 9 ). This review confirm ed the NHS R&D 
Levy as the preferred m ethod o f  funding. However, from  the finan­
cial year 2 0 0 1 / 0 2  onwards, the allocations o f  m oney raised by the 
Levy w ill be re-labelled. All o f  the resources currently allocated as 
Levy Budget 2 (see Figure 1.1) plus som e o f  the Levy Budget 1 (som e 
o f  that for the NHS’s ow n R&D, as opposed to support for partners’ 
R&D) w ill becom e ‘NHS Priorities on Needs R&D Funding’ . The 
rem ainder o f  Budget 1 (i.e. that spent on supporting partners’ R&D 
plus som e o f  that used by the NHS for its R&D on its ow n account) 
w ill becom e ‘NHS Support for Science’. (See Departm ent o f  Health, 
2 0 0 0 ) .

Surgical versus medical R&D

So far I have discussed the structure and funding o f  NHS R&D in gen­
eral term s rather than specifically for surgery. This provides back­
ground to the system w ithin w hich  surgical R&D operates. The 
rem ainder o f  this chapter and o f  the book com pares and contrasts the 
features that make the prom otion, managem ent and assessment o f  
surgical R&D distinct from  m edical R&D.

Defining the innovation
The nature and definition o f  a health care innovation may differ 
betw een surgical and medical R&D. O ne o f  the ways in w hich surgi­
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cal innovation differs from  m edical is the greater breadth o f  techno­
logical change that surgical R&D may encompass. For exam ple, sur­
gical innovation can be a new  surgical procedure, a new device, a new 
pattern o f  service delivery or a com bination o f  procedures, drugs and 
devices. There is a spectrum  o f  scale o f  change in surgical innovation 
w hich at one end may include m odifying an existing surgical tech­
nique and at the other end may include developing, for example, 
xen o-transp lan tation . A nother potentially  im p ortant d ifference 
betw een surgical and medical research is the greater role for the clin ­
ician in surgery: a m edicine is a substance but surgery is a com bina­
tion o f  a technique and the clinician that applies it to any given 
patient. The precise definition o f  the innovation has im plications for 
the prom otion and assessment o f  surgical R&D and this is discussed 
further by Professor Buxton in chapter 2.

Stakeholders in the innovation and diffusion process
As well as the surgeon and surgical team, there are other stakeholders 
w ith incentives in the innovation and diffusion o f  new surgical tech­
nologies. Unlike m edical R&D, there is a lesser role for industry, 
unless the surgical innovation involves a device. The institutional 
arrangem ents o f  the hospital in question may introduce additional 
stakeholders w ith their ow n incentives, such as managers. The incen­
tives held by the various stakeholders for surgical R&D are likely to be 
different than for m edical R&D and the direction o f  impact o f  their 
incentives on the innovation, evaluation and diffusion o f  surgical R&D 
is discussed further by Professor Buxton (chapter 2).

Learning
For all types o f  health technology, there are issues surrounding the 
process by w hich clinicians, patients and researchers learn about 
innovations. In surgery, the initial learning often takes the form  o f  
learning by (supervised) doing. The surgeon practises a technique on 
patients, rather than learning through evaluative studies. Learning in 
surgery, as in other fields, is a continual process, since surgeons need 
to rem ain proficient w ith old skills w hile keeping up to date w ith 
newer ones.
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After the initial learning process has taken place, evaluation is 
required but it is often difficult to determ ine the point in the learn­
ing curve at w hich  a randomised controlled trial (RCT), or other 
m eans o f  evaluation, should take place. A balance has to be struck 
betw een perform ing a trial w hich may take several years before the 
results are established, but w hich  has high scientific standards, and 
providing timely evidence for the NHS. This is an issue for all health 
technologies and presents a real problem  for the design o f  evaluative 
studies. Professor Wallwork (chapter 3 ) gives examples o f  how  this 
issue has been dealt w ith in practice.

Performing trials
Beyond the difficulty o f  determ ining the best tim ing for an evalua­
tion, there are particular problem s associated w ith  perform ing trials 
in surgery. Practice variation from  surgeon to surgeon leads to prob­
lem s in  trying to perform  trials but there are additional problem s o f  
random ising patients. Examples o f  setting up surgical trials and o f  
how  som e o f  these problem s have been handled are discussed, w ith 
reference to case studies, by Professor W allwork (chapter 3 ). He iden­
tifies several additional barriers to surgical research. For exam ple, the 
evaluation o f  life saving but low volum e-high unit cost surgical tech­
nologies, such as left ventricular assist devices, is difficult because o f  
both a low  recruitm ent rate to trials and problem s in getting the high 
cost device funded. The problem s associated w ith random ising in 
surgical trials im ply that other types o f  evidence than RCTs may be 
appropriate for surgery. Brendan Devlin's argum ent for acceptance o f  
other study designs is set out in the discussion to chapter 3.

Timing of research evaluation
Professor Wallwork argues that w ith respect to the devices industry 
there is a need for m echanism s to be introduced to encourage dia­
logue and early discussion betw een health departments, governm ent 
agencies and device manufacturers, so that proper evaluation can be 
built into the development o f  the device. Com m on to surgical and 
m edical R&D is the relationship o f  the tim ing o f  evaluation to its 
funding. I f  the research com m issioning process could be speeded up, 
the research could be m ore relevant and timely.
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Funding and priorities
A com m on com plaint from  the surgical research com m unity is that 
surgery loses out to m edical research, such as genetics, in terms o f  the 
total research funding it receives. Although there is no separate fund­
ing programm e for surgery w ithin the NHS R&D programm e, 15% o f 
the projects com m issioned to date by the HTA program m e (w ithin 
Budget 2 — see Figure 1.1) relate directly to surgery. In chapter 4, 
Professor Gabbay discusses the process by w hich research priorities are 
set at a national level by the National Co-ordinating Centre for Health 
Technology Assessment. He also describes the work o f  the regional 
Development and Evaluation Com m ittee (DECs) w hich, since April 
19 9 9 , has been taken over by NICE. He describes a system o f  horizon 
scanning whereby new technologies likely to have a m ajor impact on 
the NHS in the future are identified early in order to have tim e to per­
form  the research and evaluation before any potential problems arise.

Dissemination
Although, as discussed above, there is an apparent lack o f  dissem ina­
tion and im plem entation o f  the results o f  R&D, this problem  has been 
recognised and there have been recent developments in both surgery 
and m edical R&D to enhance dissem ination. The NHS Executive pro­
duces circulars on clinical effectiveness across a range o f  health tech­
nologies. The Royal College o f  Surgeons o f  England and the Academy 
o f  Medical Royal Colleges have been involved in an initiative to pro­
m ote dissem ination o f  surgical research and have set up the Safety and 
Efficacy Register for New Interventional Procedures (SERNIP) to pro­
vide m onitoring and rapid evaluation o f  new interventional proce­
dures. Sim on W ood describes SERNIP in m ore detail in his discussion 
o f  chapter 4.

The new National Institute for Clinical Excellence (NICE) w ill have a 
m ajor part to play both in reviewing the cost-effectiveness o f  some 
surgical treatments and in producing and publicising clinical guide­
lines w hich encourage use o f  the m ost cost-effective procedures. 
Com pliance w ith the new clinical governance framework being 
applied to health care providers in the NHS will require uptake o f  
good surgical practice.
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Delivering high quality R&D
SERNIP m onitors the outcom es o f  surgical R&D rather than the pro­
cesses that are required to deliver high quality R&D. In chapter S, 
Professor Aynsley-Green argues that for all R&D in the NHS the organ­
isational procedures w hich support R&D and the philosophies w hich 
underpin it have to be rigorously reviewed and assessed so that first 
rate R&D can be delivered. He discusses how  these key, but often 
neglected, issues have been addressed in practice at the Institute o f  
Child Health and Great O rm ond Street Hospital. There, R&D struc­
tures have been reorganised and partnerships have been built betw een 
the university research institute and the NHS Trust.

The role of health care purchasers in R&D
W ith the recent changes to NHS R&D funding discussed above, there 
is a clearer recognition o f  w ho incurs the R&D costs and the service 
and treatment costs associated w ith R&D. The aim o f  the NHS R&D 
strategy is to create a health service in w hich clinical and managerial 
decisions are based on sound inform ation but the issue o f  w hether pur­
chasers should im plem ent the results o f  R&D and pay for patients to 
have access to new  treatments is contentious. These issues are addressed 
from  the perspective o f  a health authority by Dr. Watson in chapter 6. 
Technologies should only be introduced after appropriate consideration 
o f  the evidence, and the work o f  NICE should be o f  great assistance to 
purchasers in that regard. However, NICE will only be looking at a sub­
set o f  the new treatments becom ing available over tim e and even then 
appears likely to leave the final decision to local purchasers about 
whether, and to what extent, to make new services available locally.

Thus difficult decisions w ill rem ain for health authorities, Primary 
Care Groups and Primary Care Trusts; certainly in respect o f  the large 
m ajority o f  treatments not appraised by NICE and perhaps even in 
respect o f  those that NICE has looked at. The difficulty arises because 
new technology may increase costs either as a result o f  an increase in 
the unit cost o f  a treatment or as a result o f  higher volumes being 
treated because o f  a low ering o f  the threshold o f  treatment or the 
development o f  therapies for previously untreatable conditions. Dr. 
Watson explains the criteria used by health authorities w hen they
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accept or refuse new  technologies and argues that a managed process 
is required for the introduction o f  new technologies. The same argu­
m ents apply to the new  Primary Care Groups and Primary Care Trusts 
w ith as m uch force as they do to the health authorities.

Research training
For both surgical and m edical R&D, research training for the profes­
sions is crucial in order both to prom ote research as a valuable and 
im portant activity w ithin the professions and to ensure high quality 
in its practice. A barrier in the past has been the lack o f  training 
specifically for research, and the com peting demands for surgeons’ 
time. In chapter 7, Professor Bell explains the specific m echanism s 
that have been introduced by the Royal College o f  Surgeons to for­
malise the training process and to w iden the opportunities for sur­
geons to be trained in research skills.

Policy implications
In chapter 8, Professor Irving summ arises the key issues raised 
throughout the book and draws out the policy im plications. He 
argues that greater rewards and m ore tim e for research are needed. 
The opportunities available to surgeons to get involved in R&D are, he 
argues, growing, particularly w ith the introduction o f  the SDO pro­
gram m e w hich w ill have funds available to com m ission research into 
surgical services.

The central them e o f  the OHE conference and hence o f  this book is the 
features that make the prom otion, management and evaluation o f  sur­
gical R&D different from  medical R&D. Specifically, the contributors 
have attempted to identify the factors that serve either to prom ote or 
impede high quality surgical R&D. The aim o f  this book is to stimulate 
debate and contribute to a better understanding o f  the critical issues in 
surgical R&D. As the NHS moves into a new phase o f  organisation, a re­
examination o f  the key issues in surgical R&D is opportune.
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Chapter 2 
Economic aspects of surgical research 
and development in the NHS: an overview

PRO FESSO R M ARTIN  B U X TO N

Introduction
‘Health technology’ has been defined as ‘interventions used by those 
in the NHS to prom ote health, prevent and treat disease, and improve 
rehabilitation and long-term  care’ (NHS Executive, 1 9 9 9 ). ‘Health 
technology assessm ent’ is the consideration o f  ‘the effectiveness, 
appropriateness and cost o f  technologies’ (NHS Executive, 1 9 9 9 ). 
The im portant point to stress is that the definition o f  health technol­
ogy assessment includes the clinical assessment o f  health technologies 
and is therefore about the effectiveness o f  technologies and not m ere­
ly their broader social or cost impacts. In introducing the key issues 
facing the assessment o f  surgical technologies, I w ill focus on the par­
ticular characteristics o f  surgery that may make it different from  other 
health technologies.

Is surgery different?
From the perspective o f  the prom otion, management and assessment o f 
surgical R&D, it is important to consider w hether surgery is different 
from other categories o f  health technology. Does it face a different set 
o f  problems? I f  there are differences, w hich are the m ost important and 
what implications do they have for facilitating good surgical R&D?

On the face o f  it, surgical research is som ewhat different from  
research com paring Pill A w ith Pill B. There are four key areas I w ill 
highlight. Firstly, there is a set o f  issues w hich relate to how  to define 
and differentiate new  surgical technologies. For exam ple: w hen is 
som ething new, w hen is som ething different, w hen is it merely a 
modest variant o f  what other people have been doing? Secondly, 
there is a big problem  about how surgeons learn to do surgery and 
what that then implies, not only in terms o f  w hen to evaluate but also 
how to fund surgical research. Thirdly, there are som e well recog­
nised difficulties in undertaking RCTs in surgery, perhaps not insur­
mountable difficulties, but difficulties w hich rem ain im portant in
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explaining the paucity o f  surgical trials. Finally, the incentives to 
innovate, to evaluate and to diffuse new  surgical technologies may 
differ from  those for other categories o f  health care technology. These 
four key areas are now  discussed.

Defining and differentiating new surgical technologies
O ne o f  the key questions is what are the characteristics o f  a ‘n ew ’ sur­
gical technology? W hen do variations in the way an individual or 
institution undertakes a procedure make it a ‘new ’ technology? Even 
w ith traditional surgical techniques, there is quite considerable varia­
tion betw een individual surgeons in precisely how  a procedure is per­
form ed. There is therefore a fundamental question as to how  ‘new 
technology’ is defined and w hen it is clear that a variation has becom e 
im portant enough to be considered and evaluated separately.

Linked to this is the idea o f  the extent to w hich one can talk about class­
es o f  interventions, as with, for example, drugs. In surgery, is it sensi­
ble to talk about minimally invasive hernia techniques as a class that can 
be compared with traditional ones? Or is there so m uch variation w ith­
in them that it is meaningless to group them together? Arguably this a 
similar to the problem w ith medicines o f  whether, for example, we 
consider all ACE inhibitors to be o f  the same class or whether we need 
always to distinguish between individual ACE inhibitors.

Finally, there is a danger that w hen defining surgical technologies the 
focus is too m uch on the surgical technique itself. Yet the surgical 
intervention in its entirety is m ore than just the surgery and may 
include, for example, devices and drugs. This has im portant im plica­
tions for what is evaluate^ and how  the evaluation is undertaken. 
From  the patient’s point o f  view, what is o f  concern is the total treat­
m ent package from  assessment through to discharge, and through to 
any subsequent com plications arising, rather than precisely how  the 
surgery is done for the hour or so that they are in theatre.

Learning in surgery
There are two types o f  learning in surgery w hich require distinction. 
The first is where the learning concerns developing a new technology. 
In this case, a pioneering surgeon learns as a developmental process,
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trying to work out how  to perform  a new technique or how  to change 
an existing one. The second is successor learning, w here other sur­
geons learn how to perform  what is to them a new technique but one 
w hich has already been precisely described or demonstrated.

The nature o f  learning relates back to the definition o f  new technology. 
I f  the surgical technology is the w hole therapeutic process, then it is not 
just the surgeon w ho learns but the whole surgical team working with 
them. In the case o f  heart transplantation, an area o f  research that I have 
been involved in, som e o f  the issues were not just about how  the sur­
geon learned to do it, but also about how a whole team learned to deal 
w ith heart transplant patients, for example, how  to nurse them.

There is a need to consider very carefully how  the developmental 
learning process is funded. Going back to the exam ple o f  the heart 
transplant program m e, one o f  the criticism s that was levied frequent­
ly in discussing the issue about the tim ing o f  its evaluation, was that if  
no one is learning and developing the process, then it will never get to 
the point where the technique is cost-effective. Som eone has to go 
through a process o f  learning, and improving the technique and they 
w ill need funding for that. On the other hand, it would be inappro­
priate to continue to provide R&D funding to the point w here people 
are no longer really ‘learning by doing’ but rather are simply ‘doing’ 
while claim ing that they are still learning or developing the technique.

R&D or service?
I f  we are in the development stage o f  a surgical technique, this then 
has to be judged not in term s o f  its benefits to the current patients 
(although one hopes that they do benefit) but in term s o f  its future 
‘payback’, a term inology I have used elsewhere (Buxton and Hanney,
1 9 9 6 ). This means the ability to generate future benefits by identify­
ing good practice, or conversely by identifying inappropriate practice, 
that w ill create know ledge and so improve the way that patients are 
treated in the future. Patient services, on the other hand, have to be 
judged in term s o f  their cost-effectiveness in delivering patient bene­
fits from  the technology. Just as R&D and patient services need to be 
evaluated according to different criteria, so should the funding o f  
these types o f  activities be kept separate.
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Difficulties in undertaking randomised controlled trials in surgery
There are important problems in undertaking RCTs in surgery as against 
other types o f  health technologies such as m edicines (Table 2 .1 ).

Table 2.1 Problem s in undertaking RCTs in surgery

• Surgeons

• Skill, training and experience

• Patient preferences: clear short-term  differences

• Surgeon preference: lack o f  equipoise and bias

• Lack o f  blinding

• Placebo effects

•  M ulticentre variability and com petitiveness

I have put the surgeons themselves at the top o f  the list o f  problems. 
Some o f  the characteristics that make a good researcher are not the 
same as those that make a good surgeon. As a patient, I am not sure 
that I want too m uch equipoise as the surgeon stands there ready to 
intervene. I would rather like to think that the surgeon knows what 
he is doing and that he is simply going to go into the theatre and do 
it. I would also want to make sure that I agreed w ith what he is 
proposing. I think there is an issue, however, that surgeons may not 
be temperam entally so well suited to the mindset required for R&D.

There are also the problem s, that have been well docum ented by o th­
ers, about how  one takes into account in a RCT surgeons’ differing 
degrees o f  skill, training and experience, and w here they are on their 
learning curves for the specific procedure to be assessed. I do not 
think we have yet worked out quite how  to handle these difficulties.1

1 Since the presentation was originally given, increasing attention has been directed at 
som e o f  these m ethodological issues. For exam ple, the concept o f ‘tracker trials’ has 
been proposed by Lilford ct al. ( 2 0 0 0 ) ,  and a review o f  m ethods for assessing learning 

curves, com m issioned by the NHS HTA M ethodology Program m e, is soon to be pub­
lished (fo r furth er details see the NHS R&D HTA Program m e w ebsite 
w ww.hta.nhsweb.nhs.uk).
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A further problem  in perform ing surgical trials relates to patients’ 
preferences and the im plications o f  these for recruitm ent to trials. It 
can be quite problem atic to get inform ed consent from  patients to 
participate in trials o f  minim ally invasive techniques com pared with 
m ore traditional techniques, for example. One m ight explain to a 
patient: ‘we d on’t know in term s o f  long term  outcom e w hether treat­
m ent A is better than B, but we would like you take part in this trial’. 
But i f  the patient knows that treatment A is m inim ally invasive and he 
is going to be about and walking norm ally in a week, whereas treat­
m ent B is traditional and he w ill then need three weeks to recuperate 
and three m onths o ff  work, then, quite reasonably, the patient will 
base his choice on the one difference that is known. It may be very 
difficult to find patients w illing to consent to having the traditional 
surgery.

Surgeon preference can be a problem  in  som e trials. There are exam ­
ples w here surgeons perform  a long case series, publish the findings 
and say how good the technique is, and then are persuaded to do a 
random ised trial w here they themselves are random ising betw een the 
technique that they have just argued is the best, and the one they have 
argued is inferior. As there is not going to be full blinding on either 
side, this really is a problem .

Then there is the issue o f  placebo effects. It is interesting to go back 
to som e o f  the trials undertaken in the 1 950s in order to illustrate 
this. One in particular was a study o f  1 7 patients w ith angina w ho 
were randomly assigned to receive either m am m ary artery ligation, or 
a sham operation involving the same incision and exposure o f  the 
m am m ary artery, but in w hich  the artery was not ligated (Cobb et al., 
1 9 5 9 ). The study showed equal im provem ent in both groups. O f 
course, it was mainly used to argue that ligation did not work but an 
alternative interpretation could be that patients may feel better i f  
som ething rather drastic is done to them , whatever that actually is.

Variability is practice betw een centres in a m ulti-centre trial is 
inevitable and difficult to standardise for. Com petitiveness between 
centres may result in single centres undertaking trials w ith small 
num bers o f  patients and lack o f  statistical power. M ulti-centre trials
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are preferable but require collaboration and agreem ent about basic 
aspects o f  design including definition o f  the intervention and its 
comparator.

None o f  the factors relating to the ability to perform  RCTs in surgery 
are insurm ountable but nor can they necessarily be easily resolved. 
They should not be forgotten w hen trying to think about the m anner 
in w hich surgical research has progressed, or why slower progress 
appears to have been made in surgical areas than in som e others.

Incentives to innovate, evaluate and diffuse surgical techniques
Surgery differs from  other heath technologies in term s o f  the princi­
pal incentives for the stakeholders to innovate, to evaluate and to 
adopt new technologies. The m ost im portant incentives are not nec­
essarily econom ic or financial ones. Professional concern for patients 
figures large. Professional and institutional prestige are also very 
im portant. There may be peer pressure to adopt new technologies or 
to drop outdated ones, although it is difficult to assess how  strong this 
pressure actually is. There are also financial and com m ercial incen­
tives, and there may be (and perhaps could be m ore) managerial and 
political pressures, i f  these were deem ed appropriate.

Different stakeholder groups are faced w ith different sets o f  incen­
tives. The surgeon, or surgical team, has incentives to perform  both 
NHS and private work. Approximately 13%  o f  elective surgery is now  
in the private sector, or privately financed. It may well be that differ­
ent incentives are operating for NHS work and private work, not least 
because the financial arrangem ents for each type o f  work are very d if­
ferent. The hospital or institution has different incentives, as does the 
third party payer, depending on w hether the payer is a NHS com m is­
sioning body or a private insurer. Professional bodies also have their 
own incentives. A final interested group is private industry. W hilst 
surgery does not typically have patents associated w ith it, and unlike 
m edicine is not owned by com m ercial interests, many o f  the devices 
and instrum entation associated w ith surgery do and are. For these 
there may be quite considerable com m ercial interests to try to 
encourage innovation and diffusion am ongst surgeons o f  new devices 
and technology.

29



E C O N O M I C  ASPECTS O F  S U R G IC A L  RESEARCH  AND D E V ELO PM EN T

Figure 2.1 An im pressionistic view  o f  incentives for R&D in 
surgery

To innovate To evaluate To adopt

Surgeon:

NHS ✓ ? ?
Private ✓ X ✓

Hospital:

NHS ? ? ✓

Private X X ✓

Third party payer:

NHS X ✓ ?
Private X ✓ ?

Professional bodies ? ? ?

Manufacturers ✓ ? ✓

Figure 2.1 summ arises my, purely im pressionistic, view o f  w hich 
stakeholders currently face incentives to innovate, to evaluate and to 
diffuse. There is not a lot o f  good evidence. In Figure 2 .1 , ticks imply 
a positive incentive; question marks suggest uncertainty; and crosses 
show  a negative incentive. W hilst this may be over sim plistic o r even 
w rong, in the end it is these incentives that have to be understood in 
order to influence the innovation, evaluation and diffusion o f  surgi­
cal technologies.

Policy developments
Future policy developments in relation to surgical R&D may be 
inform ed by revisiting previous recom m endations. A previous set o f 
thinking about the costs and benefits o f  surgery led to the four main 
recom m endations set out in Table 2 .2 . These recom m endations com e 
from  a book by John Bunker et a\. published in 1977 . It seems rather 
disappointing in som e ways that w hen you go back to that book, 
although som e o f  the examples used are perhaps not the m ost up-to- 
date, many o f  the issues raised in it are still very m uch the ones we 
face today.

30



E C O N O M I C  A SP EC T S O F  S U R G IC A L  RESE A RCH  AN D  D E V ELO PM EN T

Table 2.2 Fou r previous recom m en dations:

• The need for further studies o f  surgical treatments

• Im proving and extending our technical ability to do such studies

• The teaching o f  econ om ic, social and epidem iological principles o f  m edical care

•  Im proving the public’s understanding o f  m edical outcom es and costs

Despite this, there have been som e im portant developments in the UK 
in the last 20  years. I have not gone back to the M RC’s records and 
worked out how  many trials there have been at different points in 
tim e but there does now  seem to be m ore active support and encour­
agem ent w ithin the MRC to support surgical trials. In the last few 
years, both the NHS R&D program m e and, m ore particularly, the 
Standing Group on H ealth Technology have been established. 
Looking at all the projects that have been com m issioned at this point 
on behalf o f  the Standing Group on Health Technology, about 1 5% 
appear to relate directly to surgery. (That is my estim ation, and clear­
ly it depends on w here you draw the dividing lines.) A further devel­
opm ent has been the establishment o f  SERNIP, discussed in m ore 
detail by Sim on W ood in chapter 4  below. This is an im portant step 
forward, but perhaps one that needs still to be built on i f  it is really 
going to deliver som e o f  the desired answers.

But despite all these things, despite som e encouraging signs, despite 
the fact that the im portance o f  these issues has been known for 20 
years, a feeling rem ains that it is not actually getting any easier to con ­
duct good surgical trials.

7
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Discussion

PROFESSOR JOHN FARNDON

W hen I was invited to discuss Professor Buxton’s paper I could not 
help but ask the question, ‘W hy is surgery the focus o f  this attention?’ 
W hy the interest in surgical disciplines, w hen I believe that surgeons 
have been the leaders in audit o f  our activity? My predecessor in the 
University o f  Bristol, Professor H Groves, first w rote a paper on the 
need to audit surgical activity, to measure what we were doing and 
what its outcom e was, 60  years ago.

I believe we do as well as any other group in trials and research, but 
I think that there may be som e fundam ental lim itations still applying 
to surgical research. Amongst the m edical profession, however, there 
have been exam ples o f  biased, uninform ed opinion, such as that 
propagated in The Lancet (H orton, 1 9 9 6 ). At the same tim e there is 
som etim es trium phalism , for exam ple, the BMJ cynically praised the 
surgical profession for producing a controlled trial w hich looked at 
octreotide in the treatment o f  portal hypertension (Jenkins et al.,
1 9 9 7 ). Surgery attracts attention, m ore than som e other areas w ith 
smaller evidence bases, because its end results are often well defined 
and relatively easy to measure.

Klartin Buxton has highlighted the difficulties encountered when 
undertaking RCTs in surgery, and I agree w ith him  that surgeons are 
one o f  these problems. The concept o f  the learning curve is important. 
It can be very rapid with a surgical innovation. One o f  the frustrating 
things that we have had to address on the Acute Sector Panel o f  the 
Health Technology Assessment Programme, is spotting the emergence 
o f  a new technology and trying to capture and control it so that it is 
appropriately studied before being put into widespread use. Additional 
constraints on perform ing good surgical research are com mercial pres­
sures from industry and financial pressures resulting from the com pet­
itive elements between NHS Trusts; pressures that were perhaps not so 
strong a few years ago. Our technical ability to perform trials also 
depends on funding. Determining how more funding might be forth­
com ing through the Health Technology Assessment Programme and the 
MRC is therefore critical for the future o f  surgical research.
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Turning to recom m endations for the future, I am not sure that we 
need a greater flow  o f  studies. As Editor o f  the British Journal o f  
Surgery, I already receive about 1 ,4 0 0  manuscripts every year. So I am 
not sure that quantity is necessarily a problem . Maybe the sort o f  
studies conducted is a problem , and this needs to be addressed. Then 
there is the question o f  w hich  particular treatments to give research 
priority to.

A very im portant aspect is im proving the public’s understanding o f 
m edical outcom es and costs. An awful lot m ore needs to be done to 
educate the public at large about their ow n bodies and how  they 
work. Related to this, we also have to learn how  to influence and use 
the m edia w hen we are trying to interact w ith the public about our 
research effort.

SERNIP (Safety and Efficacy R egister o f  New Interventional 
Procedures), discussed by Sim on W ood later, in chapter 4 , is an excit­
ing development and we have got to support it and strengthen its 
activity. This is a group that wants to receive voluntary notification o f  
new procedures, mainly in the surgical disciplines. It has a broad 
background com m ittee, linkage to the Health Technology Assessment 
Program m e, the MRC and the Medical Devices Agency, and is intend­
ed to inform  health care purchasers and providers, and the Standing 
Group on Health Technology. I am sure that this development is an 
im portant way forward in addressing som e o f  the difficulties faced by 
surgical research.
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Chapter 3
How do surgical innovation and diffusion 
occur in practice?

PRO FESSO R JO H N  WALLW ORK 

Introduction
The NHS R&D strategy and other pressures for changes have led to a 
concern that new  surgical technologies be properly assessed before 
being introduced. In considering how  best to develop policy to 
address this concern , it is useful to review the current issues in surgi­
cal research. The aim o f  this paper is to define som e o f  these issues, 
illustrate them  w ith case studies and propose a m odel for change in 
surgical research.

Surgical innovation
A new  surgical technique goes through several development phases 
before it is diffused into w ider practice (Table 3 .1 ).

O nce surgical innovation has taken place, surgeons have to learn and 
refine the techniques o f  perioperative care. The results are then audit­
ed and the techniques then further refined in an iterative process. 
Finally a new procedure is adopted and is generally w ithin the capa­
bilities o f  the average well trained surgeon. This process o f  introduc­
ing new surgical techniques is, however, not research. It is audit and 
there is clearly quite a difference betw een audit and research. The 
question is, at what stage in the development procedure is it appro­
priate to perform  a trial to establish the efficacy and benefits o f  the 
procedure? I would suggest that the best tim e to begin proper eval-

Tahle 3. 1  Phases o f  developm ent o f  new  surgical techniques

• Innovation

• Audit o f  results

•  Refinem ent o f  technique and post operative care

•  Adoption o f  technique within the capabilities o f  the ‘average’ well trained surgeon

• Appropriate trials and evaluation?
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uation is after the initial audit process, that is, before it has diffused 
into general use. It should not be presumed, just because we can do 
som ething safely and well, that we should do it.

Currently there is often an enthusiastic innovator w ho develops a new 
technology. Then there is a band-w agon o f  others w anting to try it 
out. A surgeon attends a specialty m eeting and listens to the experts 
w ho persuade h im  o f  the advantages o f  the new technique and the 
surgeon then goes o ff  and uses it because he fears being left behind. 
Then at the next m eeting there is a great pro and con debate: two 
lum inaries o f  surgery stand up and debate w hether a technique 
should be used. The conclusion o f  the debate is that a controlled trial 
should be perform ed but, m ore often than not, it never gets done.

Figure 3.1 illustrates the phases o f  learning and the diffusion o f  ideas. 
First, a new idea, followed by initial enthusiasm represented by the 
upstroke o f  the ECG w here the thinking is ‘it needs to be done to 
everybody.’ After a w hile, despair sets in w here the thinking has 
becom e ‘one w ouldn’t do it to o n e’s d og’. This is represented by the 
downside o f  the ECG. Then afterwards, in a m ore quiescent phase, 
som e sensible idea o f  a trial occurs. We should probably not dampen

Figure 3 .1  ‘ECG’ o f  a new  surgical technique
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the initial enthusiasm but we could avoid the wild swings o f  enthu­
siasm and despair by appropriately tim ed surgical trials.

An exam ple o f  a current development w ithin cardiac surgery, using 
m inim ally  invasive surgery, illustrates som e o f  these points. 
M inim ally invasive surgery has som e potential advantages in reducing 
patient discom fort, shortening hospital stay, reducing rehabilitation, 
and reducing health care costs but these advantages have been pro­
m oted as facts before being proven. As a consequence o f  simply 
believing in these potential advantages, practice is changed, for exam ­
ple by sending patients hom e a day early, thereby biasing results.

The surgery involves a small incision being made. After the operation 
only a small surgical scar is visible and the patient is expected to go 
hom e after two days. The innovative feature is that the retractor and 
other equipm ent used are disposable. The growth in the development 
o f  disposable equipm ent is one o f  the pressures that industry places 
on surgical innovation and surgical trials. Industry wants to get its 
equipm ent onto the market as soon as possible and often does this by 
making the equipm ent disposable, w ithout w aiting to see w hether it 
is o f  benefit or not.

Pressures and problems in performing surgical research
H orton’s com m entary in the Lancet (H orton, 1 9 9 6 ) was m entioned 
earlier. H orton was essentially saying that innovation and surgical tri­
als are done badly, that there are very few that have been done well, 
and he had som e vague evidence to support this contention. He may 
not have been entirely right, but there was an elem ent o f  truth in his 
viewpoint and that, com bined w ith the perception o f  how  surgeons 
behave, has led to a b elief that surgical trials are not done properly. I 
think it is necessary to redress the balance. There are legitim ate rea­
sons why surgical trials are difficult to design and perform  as a result 
o f  numerous pressures and problems. Martin Buxton has discussed 
several factors lim iting our ability to perform  RCTs in surgery but I 
would like to add several further factors to that list (Table 3 .2 ).

Patient power is im portant. In the m inim ally invasive surgery case, 
patients heard through the media that it would m ean a smaller inci-
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Table 3.2 Pressures and problem s in p erform in g trials

• Patient power

• Industry leverage

• Third parties

•  Funding

• Tim ing and delays

•  U ncontrolled diffusion

• Personality issues

sion and that they could go hom e earlier. So it was difficult to find 
patients w illing to accept the traditional treatment for a controlled 
trial. Patients were just not interested in w hether they m ight have to 
have a further procedure later in the year i f  they had m inim ally inva­
sive surgery, or w hether it m ight be less effective.

There is a huge am ount o f  pressure from  industry to introduce new 
surgical technologies, particularly w ith new disposable devices. I also 
have concerns that the Medical Devices Agency (MDA) does not look 
at the quality o f  trials properly. A new piece o f  equipm ent com es to 
this country and it seem s to be sufficient for som e practitioners to say 
they are doing a trial on it in order for it to be produced.

A further pressure, that perhaps occurs in the US rather m ore than in 
the UK, is that surgeons are being pushed to use a technology by third 
parties. I know o f  several surgeons w ho have been told to use m in i­
mally invasive surgery because, i f  they did not, cardiologists would 
stop referring patients to their hospital and the hospital would lose 
revenue. These third parties are telling surgeons to adopt a tech nolo­
gy w ithout any evidence o f  its value.

Lack o f  funding for surgical research is an inhibitor to doing good tri­
als. It is probably true that grant giving bodies have preferences for 
m olecular biological research. The m olecular biologists have stolen 
the intellectual high ground. I try to tell people that I am a ‘m olecu­
lar surgeon’ -  I operate on all the m olecules at once!
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A further disincentive to doing surgical research, particularly surgery 
that involves a high capital cost for an implantable device, has been 
the reluctance o f  device manufacturers to take a role in funding the 
capital cost for these new pieces o f  surgical equipm ent. I f  a com pa­
ny is going to benefit from  a higher share price, they should have, 
w ithin the ‘D ’ part o f  their R&D budget, som e way o f  paying for the 
capital costs o f  their device w hilst it is being evaluated. W ithin the 
pharmaceutical industry this is easier, in that the individual cost o f  the 
trial drug is small com pared w ith the total investment, but this may 
not be the case for com plex m edical devices. Com panies want rapid 
regulatory approval so that they can quickly go to the market. Not 
infrequently, a good trial is designed and set up but ultimately fails 
because the equipm ent is given marketing approval and then the 
com pany no longer wants to fund the trial.

The tim ing o f  trials is im portant and it is always easy to say, ‘We can’t 
do a trial yet because there w ill be a better piece o f  equipm ent next 
year.’ A good exam ple o f  this was the introduction o f  intra-coronary 
stents to dilate coronary arteries. There were always going to be bet­
ter stents next year. So, w hen should a trial be conducted? I think 
you have to hit the moving target at a time w hen a good audit has 
been done and the technology (not just the surgery) has been worked 
out. Then an appropriate evaluation can be perform ed.

There are also delays w hich could be avoided, both in getting fund­
ing for the trial, and then in com pleting the trials. O ne o f  the diffi­
culties and frustrations is that, unless the diffusion o f  the technology 
can be controlled during and outside the trial, eventually the trial is 
extended and by the tim e it reports it has becom e redundant. This is 
either because the technology has effectively already been adopted by 
loose diffusion, or because a trial has been perform ed and com pleted 
abroad.

The term  ‘personality issues’ in Table 3 .2  is a surrogate for individual 
surgical attitudes. Surgeons have got to learn that perform ing appro­
priate trials requires com m unication w ith each other as well as w ith 
other health care professionals. Surgeons also have to see other 
research, medical and non-m edical personnel as equals in these
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endeavours. There are often excuses from  physicians or surgeons such 
as ‘why do a trial to prove what we already know ?’. This is clearly an 
attitude that has to be changed.

Case study: a trial of TMR as a treatment for angina
Transmyocardial revascularisation (TM R) is a way o f  trying to bring 
blood to an ischaem ic myocardium  using a laser hole directly punc­
tured into  the heart to try and prevent angina. This technology has 
already been prom oted in the United States as being effective. In 
order to perform  this operation, a large piece o f  costly equipm ent is 
required. How can an RCT o f  this technology be perform ed? How 
should the research be funded? How should patients be recruited?

In setting up the randomised trial to compare TMR against medical ther­
apy, necessary partnerships were formed w ith the Department o f  Health, 
other surgical centres, academics and industry. Different types o f  costs 
were identified for the trial: research costs, treatment costs and technol­
ogy costs. The MRC funded the research costs, the NHS funded the ser­
vice and treatment costs and BUPA bought the equipment. W ithout 
funding for the equipment, the trial would not have been possible.

The trial recruited patients from  one centre but the recruitm ent was 
slow, taking several years. This suggests that in order to recruit the 
required num ber o f  patients expeditiously, m ulti-centre trials should 
be considered. O ne explanation for the slow recruitm ent in this trial 
can be seen by exam ining referral patterns from  regions around the 
country (Figure 3 .2 ).

The num ber o f  referrals can be seen to vary by region. In the area local 
to Papworth, there was quite a large referral base. But in other areas 
where there is m ore heart disease, fewer patients were recruited, with 
the exception o f  one excellent centre in Scotland. Clearly, i f  other cen­
tres in the UK had been involved in this trial the result would have 
been produced quicker and would have been m ore valuable.

Preventing the diffusion o f  unevaluated technologies is, perhaps, one 
o f  the m ost difficult issues to be addressed w ithin surgical trials. One 
o f  the ways to control this is, o f  course, to advise NHS Trusts w ho have 
invested in these technologies to use them only in the context o f  a
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Figure 3.2 TMR trial -  referrals by region
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trial. Such advice is, however, not mandatory and perhaps Trusts 
should be encouraged to heed that advice until the final trial results 
are available, either through incentives or perhaps through regulation. 
The question then arises o f  w hether Trusts should be prevented from 
purchasing expensive pieces o f  equipm ent before the trials are com ­
plete. In the case o f  the TMR trial, several NHS Trusts went ahead and 
purchased the highly expensive equipm ent before the trial was fin­
ished.

Case study: lung volume reduction surgery
Another example o f  a well designed trial w hich was difficult to intro­
duce, is that for lung volume reduction surgery. This is an operation to 
reduce the size o f  the lungs in patients w ho have emphysema, to try and
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improve their physical well being for what is, as yet, an undefined peri­
od o f  time. I f  it were found to be successful, it could have a significant 
impact on the patient’s quality o f  life. A randomised trial was put 
together in this country using a similar approach to theTM R trial, with 
the exception that it was a multi-centre trial. Unfortunately, however, 
the MRC made a decision not to fund the trial, partly because they had 
heard o f  a larger US trial that would probably report earlier. In fact, the 
US trial has faced the familiar problems o f  difficulty in selecting patients 
and disagreement about what the surgical protocol should be. There 
was an additional problem o f  crossovers since patients in the US can go 
to an alternative hospital and request the operation. It is therefore a 
great shame that we lost the opportunity to perform this sort o f  trial in 
the UK. Indeed the UK is probably better equipped to do proper sur­
gical trials than som e other countries.

Case study: left ventricular assist device
A left ventricular assist device helps the heart pump w hen it fails. A 
key factor in considering the diffusion o f  this device is that each one 
costs approximately £ 4 0 ,0 0 0 . It has been found to be very effective 
in anim al experim ents and is being used as a tem porary bridge to 
help patients w ith heart failure waiting to have a heart transplant. The 
left ventricular device sits inside the patient and allows them to be 
m obile. We tried for many years to set up a trial, w hich was designed 
for a small num ber o f  patients and was discussed w ith various gov­
ernm ent agencies. The aim o f  the RCT was to assess the benefits, costs 
and technical perform ance o f  the device as a perm anent solution for 
patients w ith heart failure w ho are unsuitable for cardiac transplanta­
tion. The benefit measures included survival and measures o f  m obil­
ity and quality o f  life. The trial never got o ff  the ground because 
nobody would fund the devices. The company was not interested in 
funding the device in the trial as it was already being marketed and 
sold around the world. The NHS, quite rightly, did not feel that it 
could invest in devices w hich were still in development, w ithout 
input from  the company. This conflict identifies a need for a better 
understanding and earlier sym biotic discussion betw een health 
departments, and device manufacturers so that proper evaluation can 
be built into the development o f  the device.
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Models for change
Having exam ined som e exam ples o f  good trial design, som e o f  w hich 
have worked and som e not, I now  want to propose several models for 
change. Firstly, a m ulti-disciplinary approach to surgical trials is 
required, involving academ ic partners and health econom ists. 
Secondly, m ulti-centre trials and collaboration betw een surgical units 
is needed, since no single surgical unit is likely to see enough patients 
to recruit for a large trial w ithout undue delay. Thirdly, proper R&D 
skills and support need to be prom oted w ithin NHS Trusts. Although 
this may seem expensive, there is no point in us continuing just to do 
today’s technology well, we have got to learn about tom orrow ’s tech ­
nology. Finally, teaching R&D skills to all health care workers, but 
particularly surgeons, is essential.

The funding process also needs to be speeded up. There are too many 
delays in the way trials are funded. Although this is recognised as a 
problem  by som e o f  the funding bodies, w hen one is trying design a 
trial to hit a m oving target it is not helpful i f  it takes one, two or three 
years to set up the trial. It is discouraging to research workers and 
inevitably results in the trial being out o f  date.

Industry must be given incentives to take part in trials. The creation 
o f  the National Institute for Clinical Excellence may well provide such 
an incentive. We shall have to wait and see. There is o f  course the risk 
that industry may choose only to launch its technology in countries 
w here it may be introduced w ithout the requirem ent for evaluation, 
particularly fhe potentially bigger markets o f  the rest o f  the EU and 
the US.

I f  som e o f  the above proposals were in place, then it would perhaps 
start to answer som e o f  the questions o f  tim ing and funding and 
would bring together the partnerships o f  governm ent, surgical cen­
tres, academics and industry that are so important.

NHS Trusts could be encouraged to further improve their role in sur­
gical research. They have to dem onstrate leadership and co-operation 
as well as a willingness to invest. They have to accept that there is an 
uncertainty o f  outcom e. I think that Trusts have to accept that any 
new technology may not work, and that there is just as m uch value in
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doing a trial to show that som ething does not work, as to show that 
it does. Thus there has to be progress in willingness to accept uncer­
tainty. Proper management structures and support services are 
required. Perhaps not all hospitals and Trusts should be doing R&D, 
or at least not trying to lead it.

Better relationships w ith industrial partners are needed such that 
industry is involved in research but does not take over trials and insist 
that results are reported earlier. Further action is needed to speed up 
the health technology assessment process. Com panies should be 
required to subject their innovations to a higher level o f  scrutiny. A 
dialogue w ith the MDA and w ith NICE could perhaps help w ith this.

Ways must be found to protect the public m ore effectively from  unan­
ticipated adverse effects o f  health technologies, including surgery. 
W hilst som e progress has been made to achieve this and there are 
m echanism s in place to make further progress, the onus is on the sur­
gical research com m unity to prom ote better surgical research.
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Discussion

BRENDAN DEVLIN

In considering John W allwork’s paper, the first issue that came to my 
m ind is the nature o f  evidence based surgery. RCTs are not the only 
form  o f  evidence available for surgery. O ther types o f  evidence exist, 
such as case controlled studies and prospective cohort studies. I think 
that a new rubric is needed for case controlled studies, and for case 
series cohort studies: how  we assimilate the data in them , how  m uch 
value we place on the data in them , and how  they are used. Surgery 
involves not only the surgical intervention but also the decision to 
operate. Very good case controlled studies w ith good decisions to 
operate must be o f  som e value. People do not go to a surgeon just to 
be randomised to have som ething done to them . The paradigm o f  a 
good surgeon is som eone w ho can make a correct diagnosis, perform  
the appropriate operation and manage the patient well post-opera- 
tively. In prom oting case controlled studies, collaboration w ith sci­
entific m ethodologists is required in order to determ ine what 
surgeons should put into case controlled studies.

The European Surgical Research Society m eeting in Hamburg in 
Novem ber 1997  spent a day discussing what constitutes evidence in 
surgery and no conclusion was reached. There is no conclusion to it. 
The end result, the fact o f  being a practising surgeon, is that surgeons 
deal w ith patients, and patients com e along to surgeons because they 
trust the surgeon to do something. Patients do not want just to be 
randomised.

The tidal wave o f  technology and the peer pressures that go w ith it 
have been discussed by John Wallwork. How can this peer pressure 
be best handled? Has anybody thought about giving surgeons som e 
support in handling this inform ation about the effectiveness o f  surgi­
cal technologies? How do surgeons learn what is new? There is the 
question o f  specialty m eetings, w hich John Wallwork m entioned, but 
how  do they help? The w hole problem  is that we must keep up w ith 
peers and the specialty, both o f  w hich are often trying to do new 
things all the time.
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Som e people have suggested the way forward m ight be a network o f  
guidelines; but guidelines have enorm ous problem s. How is the evi­
dence for guidelines graded? W hat evidence should go into  guide­
lines, and what should be done w ith the guidelines once they have 
been produced? ‘Private Eye’ magazine recently pointed out that sur­
geon num ber 196 in the Royal College o f  Surgeons’ recent audit o f  
prostatectomy outcom es killed four times m ore patients than anybody 
else. W hat should be done about this? Should the Royal College o f  
Surgeons go ahead and say, ‘In future surgeon num ber 196 does not 
operate’? O r should surgeon 196 be retrained? Or is the question 
m ore about how  we should be controlling for case-m ix: surgeon 
num ber 196 may have treated the sickest patients?

Last year the Royal College o f  Surgeons exam ined cleft lips and palates 
surgery, and we identified quite clearly five locations w here patients 
should not have cleft lip and palate operations done at all. How 
should this situation be managed?

Lastly, there is the w hole problem  o f  the learning curve. At what stage 
o f  the learning curve should a trial be perform ed? Surgeons’ tech­
nique also changes and improves throughout their careers. Should 
another random ised trial be perform ed later? I have no solutions to 
these issues. They w ill be w ith us for som e tim e yet.
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Chapter 4 
How should the NHS obtain and exchange 
information on emerging surgical 
techniques?

PRO FESSO R JO H N  GABBAY 

Introduction

In recent years there has been a big shift o f  emphasis from  the idea 
that all cost-effective treatments should be free and universally avail­
able, to the idea that all treatments that are free and universally avail­
able ought to be cost-effective. Another little irony, perhaps, is that 
there is a tendency to talk about getting research into practice, but 
actually what should drive a useful research program m e is to get 
practice into research. The objective o f  R&D is to answer questions 
that are o f  practical interest to those on the front line in the NHS. The 
aim o f  this paper is to describe how  different parts o f  the NHS have 
been trying to do this.

The organisation of research: national, regional or local?

There are three potential levels at w hich a research programme in health 
technology can be organised: national, regional and local. There are pros 
and cons to research at each level, depending upon the research aims. If 
the aim is good research involving high quality multi-centre trials and 
large recruitment, then clearly the local level is not appropriate. If  the 
aim is to perform a systematic review, individual local areas or regions 
are not suitable since these types o f  research should be performed at a 
national level, assuring the quality o f  the research and avoiding duplica­
tion. The potential drawback o f  research at a national level, however, is 
that it may not be as responsive to the real questions faced by the prac­
titioners who need those questions answering. National research may 
not address the right topics or not address those topics at the required 
speed. There is also a question o f  how acceptable national results are to 
people working in local settings with different facilities and resources.

In practice, som e research needs to be conducted at each o f  the three 
levels: national, regional and local. I will discuss work at the first two 
o f  those.
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Table 4.1 The NCCHTA

• Identifies HTA questions

• Supports their prioritisation

• Com m issions research

• M onitors the research

• Disseminates the products

Research at the national level

The National Co-ordinating Centre for Health Technology Assessment 
(NCCHTA) supports the Standing Group on Health Technology in 
deciding on the NHS’s research priorities. The NCCHTA has five main 
tasks as listed in Table 4 .1 .

It tries to identify the appropriate questions in health technology assess­
ment and to support the work o f  prioritising them. Approximately 
1 ,400  ideas for the health technologies that ought to be assessed are 
received by the NCCHTA each year, and they need to be reduced to a 
manageable number. There is then a com m issioning process w hich is 
often very long, arduous and com plex. Commissioned research bids 
are monitored to ensure that the research is being done adequately and 
that the methods, w hich are often very developmental, are working, 
and to keep the research projects on track. Then, w hen the results o f  
the research are ready, they have to be disseminated and implemented. 
I will discuss each o f  these tasks in turn.

Identifying HTA questions
The first task is to identify the possible research topics. These have to 
be questions that matter to the people in the NHS and w here there are 
real evidence gaps. In identifying the topics, there is a com plex pro­
cedure o f  very widespread consultation (in fact, som e would argue 
too widespread) and som e m uch m ore focused consultation. For 
exam ple, focus groups o f  general m edical practitioners (GPs) are 
used, w hich reveal som e useful ideas for HTA. Docum entary sources
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are also used and a procedure called horizon scanning, w hich I will 
discuss below.

This part o f  the process gives som e idea o f  w here the evidence gaps 
that really matter are. There is then a very rigorous program m e o f  try­
ing to refine the questions, clarify them , and set clear priorities for 
w hich are the m ost im portant. Com m ittees or ‘panels’ o f  experts, 
arranged around broad areas o f  health technology such as acute care, 
are involved in this. Topics that are identified through this process are 
usually problem s that have already hit the NHS. The Annual Report o f 
the HTA program m e lists all the topics that have been prioritised.

Horizon scanning
Rather than identify topics that have already hit the NHS, it makes a lot 
o f  sense to scan the horizon, to look further ahead and see what is like­
ly to be impacting on the NHS in future. Then there is tim e to do the 
research and have the answers, so that we do not end up w ith a sim i­
lar problem  to that w hich has arisen, for example, around beta inter­
feron, w hich was suddenly upon the NHS before a policy on its use 
was ready. The idea o f  horizon scanning is to provide an early w arn­
ing system on new and emerging technologies w hich are likely to 
affect the NHS in five years’ tim e and beyond. Several initial methods 
o f  horizon scanning have been adopted and are discussed in Stevens et 
al. (1 9 9 7 )  and Robert et al. (1 9 9 8 ) .

The first step was to search journals and conference abstracts. The 
results and experiences o f  other countries w ith horizon scanning 
were also exam ined. Second, a w atching b rie f was kept on the devel- 
opmerit and diffusion o f  new pharmaceuticals. It is relatively easy to 
do this for pharmaceuticals since there are various hurdles they have 
to go through before they can be registered, such as Phase I, II, and 
III trials. These alert us to the evidence and potential o f  new 
m edicines, but that is not enough. We also conducted a postal survey 
o f  som e 3 ,0 0 0  individuals in the UK, asking in effect: ‘W hat tech­
nologies do you think are going to be im portant? W hen do you think 
they are going to be important? W hat is likely to be the impact — 
major, m oderate or small? W hat are the reasons for this? How well 
evaluated do you think it is?’ . Figure 4.1 gives an example. Although
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Figure 4.1 Q uestionnaire

N ew / W ill be o f Impact for Reason for How well Please name
expanding im portance NHS its impact evaluated one other
technology expert on

(device, a: now a: major a: benefit a: fully this topic
drug. b: 1 9 96 -7 b: moderate b: total cost (convin- (nam e and

procedure c: 1 9 9 8 -2 0 0 0  c: some c: organis­ cing RCTs) place o f

or setting) d: 2001 ational b: quite well work)
d: rapid c: partially

diffusion (som e
e: other comparative

(please evidence)
specify) d: not well

e: d o n ’t know

Please Please ring the most appropriate letter
name the
technology

Example: a © c  d ( a )b  c a ( b ) c ( d ) e  a ( b ) c  d e
Beta
interferon 
for multiple

sclerosis

these questions were very broad, they did give som e idea o f  the new 
and em erging and technologies.

H orizon scanning was conducted in 1995  and 1997  and further h o ri­
zon scan is ongoing.The responses for surgery for 1995  are show n in 
Table 4 .2  as an example. It seems to m e not a bad list for predictions 
made a few years ago.

Several m ethodological issues arise in horizon scanning. There may 
be an over-representation o f  certain specialties in the survey sample. 
The questionnaire was sent out using a cascade m ethod w here m ed­
ical directors and NHS Trust c h ie f executives were asked to distribute 
it to the people they thought m ost appropriate, and this led to certain 
specialties, such as surgeons, physicians and radiologists, being 
prom inent. There is also the problem  o f  how people interpret the 
word ‘technology’. There tends to be an emphasis in people’s minds
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Table 4.2 Results o f  1 9 9 5  h orizon  scan (surgery related  topics)

M inimally invasive surgery ( 2 ) *

Implantable vascular stents (4 )

Doppler m easurement studies (7 )

Laser treatm ent for benign prostatic hyperplasia (8 )

Telem edicine (1 1 )

Interventional radiology (1 3 )

Angioplasty (1 4 )

Lasers for derm atology (1 6 )

Note: *O verall ranking

on technology as som e kind o f  technical apparatus or gadget. O f 
course, health technology can m ean devices, drugs, surgical proce­
dures, or how  services are organised. Another issue w ith horizon 
scanning is that m ost people’s horizons are fairly close and respon­
dents tend not to look far enough ahead. They may also neglect less 
well defined technological areas.

A further m ethodological issue is the reliability o f  the sources. Good 
sources for horizon scanning have been explored at the Wessex 
Institute for Health Research and Developm ent (see Robert et al.,

Table 4.3 Good sources for scanning the surgical horizon?

• Specialist medical journals

• Principal m edical journals

• Medical engineering com panies

• Devices com panies

• Private health care providers

• Newsletters and bulletins from  other national and regional HTA agencies

• Sentinel groups o f  expert health professionals
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1 9 9 9 ). Sources for surgery are summ arised in Table 4 .3  and include 
journals, devices com panies, private health care providers and 
newsletters from  other similar exercises in other countries.

Dissemination
The NHS Centre for Reviews and Dissem ination (CRD) at the 
University o f  York perform s som e excellent research on behalf o f  the 
NCCHTA. The CRD also produces the Effective Health Care Bulletins. 
It usually takes a couple o f  years to produce these bulletins, given the 
rigorous m ethods required to do thorough, systematic reviews. Yet 
health authorities and NHS trusts need the answers, preferably last 
week and certainly next week. This tim ing issue needs to be 
addressed but it is clearly going to be difficult to resolve.

Research at the regional level

Development and evaluation committee
In the form er W essex Region o f  the NHS a few years ago, a schem e 
called the Development and Evaluation Com m ittee (DEC) was set up. 
Other NHS regions then took up the idea. The w ork o f  the DECs has 
been taken over by NICE since 1999 . The DECs themselves have been 
shut down and their scientific teams now  provide reports to NICE. 
Although the organisations have changed, the work rem ains the same.

The DEC was an attempt to help purchasers and providers decide 
w hich new technologies w ere or were not w orth investing in. There 
were three key elem ents in the process. Firstly, clinicians and health 
care com m issioners were involved in choosing the topics o f  im por­
tance and relevance to them . Secondly, a scientific team at the Wessex 
Institute (for exam ple) produced a review o f  each selected topic w ith ­
in three m onths. The W essex DEC produced 50 or m ore reports over 
the few years up to and including 1997 . The results o f  the DEC 
reports have been com pared w ith the results o f  later systematic 
reviews, and so far there have not been any different answers. Thirdly, 
a regional com m ittee com prising influential clinicians and managers 
pronounced upon the technologies in the light o f  the DEC reports. 
Com m ittee m em bers were distant enough from  the local politics o f  
the individual Trusts, where clinicians may want to want to push their
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own ideas and Trust managers to conserve resources, but close enough 
to know what the regional issues are. The committee m em bers were 
sufficiently local and well-respected that the local health care com m is­
sioners and clinicians could and did keep in touch easily.

Each o f  the Wessex DEC reports consisted o f  a critical review o f  the 
evidence, followed by a statement o f  the quality o f  that evidence. 
Having assessed the evidence, the DEC report came up with an esti­
mate o f  cost utility, in terms o f  a cost per quality adjusted life year 
(QALY). Despite the known limitations o f  the QALY approach, its 
does least give som e indication o f  value for money.

The strength o f  the evidence was classified according to whether, for 
example, a RCT had been conducted (Table 4.4).

The DEC reports use five categories o f  recom m endation: strongly rec­
om m ended, recom m ended; borderline (beneficial but high cost); not 
recom m ended; and not proven. A matrix was used to classify tech­
nologies into these categories where the colum ns represent the cost 
per QALY figure and the rows represent the quality o f  the evidence. 
The interaction o f  the rows and colum ns gives the category o f  rec­
om m endation (Figure 4 .2 ).

The DEC approach has been applied to surgical techniques. In 1993, 
out o f  19 DEC topics, four were surgical: lithotripsy for urinary stones 
was recom m ended; adult cochlear implants were strongly recom ­
m ended; for prostatic stents no decision was made; and sterile o ff  the

Table 4 .4  Quality o f evidence categories

I At least one properly designed, randomised controlled trial 

Ila W ell-designed controlled trials without randomization

lib W ell-designed, cohort or case controlled, analytic studies, preferably from  more 
than one centre or research group

lie Multiple time series, or from  dramatic results in uncontrolled experiments

III Opinions o f  respected authorities

IV Evidence inadequate, owing to problems o f  methodology or conflicts o f  evidence
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Figure 4.2 Categories o f  DEC recommendations

Evidence <£3 ,000 £3,000 - >£20 ,000 Negative
per QALY £20,000 per QALY QALYs

per QALY

I Strongly Strongly Borderline Not
recommended recommended recommended

II Strongly Recommended Borderline Not
recommended recommended

III Recommended Borderline Borderline Not
recommended

IV Not proven Not proven Not proven Not proven

shelf bone grafts were recom m ended. In 1994, again out o f  19 DEC 
reports, five were surgical topics. Decreased D&C (functional bleed­
ing) was strongly recom m ended; grom m ets for glue ear was not 
proven; surgery versus elastic com pression for varicose veins was not 
proven; microwave benign prostatic hyperplasia was not proven; 
screening for prostate cancer was not recom m ended. It is interesting 
to note that m ost surgical technologies end up being recom m ended 
or not proven. There are very few that are not recom m ended, 
although one such was prostatic screening -  an exam ple o f  the DEC 
getting the results right before the big studies cam e out. For 1995, 
there were four surgical topics out o f  1 6; in 1996 two out o f  1 7; and 
in 1997 three out o f  25.

An exam ination o f  the breakdown o f  all DEC assessm ents for 
1 9 9 5 /9 6  gives an idea o f  the kind o f  pattern o f  reports and recom ­
m endations by broad classifications o f  technologies. O f the 32 
reports subm itted in 1 9 9 5 /9 6 , 16 exam ined drugs, seven procedures, 
three devices, four screening procedures and two concerned the set­
tings in which health care is delivered. For the 32 reports, the m ost 
frequent recom m endation category was ‘not proven’ (1 3 /3 2 ) ,  high­
lighting an important fact: that sufficient evidence is not there in 
alm ost half o f  the topics studied in detail. Seven o f  the 32 assessm ents 
were ‘strongly recom m ended’ , five were ‘recom m ended’ , six were 
‘borderline’ and just one was ‘not recom m ended’ .
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The key features o f  this system, which made it work very well, were that:

•  there was a ‘bottom  u p ’ supply o f  topics;

•  the people at the front line inform ed the DEC what they needed 
to know about;

•  the reports were produced within three months; and

•  the com m ittee pronounced within six months from  starting the 
process.

Thus there was a rapid turn-around and health service practitioners 
knew that i f  they asked a question they were going to get it answered 
reasonably accurately and quickly, assum ing it was answerable at all. 
A further important feature was the clarity o f  the recom mendation.

Although our application for funding for a form al evaluation o f  the 
DEC was turned down, feedback from  our ‘custom ers’ , suggested that 
they, particularly health care com m issioners, did use the DEC reports 
to guide decision making. Com parisons with the ‘gold standard’ 
reviews that are now com ing from  the CRD and NHS HTA pro­
gram m e do seem  to suggest that m ost o f  the time the DEC answer was 
right. In future, it will be interesting to see how NICE’s appraisals o f  
new technologies com pare with the various DECs’ findings.
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Discussion -  the role of SERNIP

SIMON WOOD

By way o f  an extension to John Gabbay’s presentation o f  mechanism s 
for inform ation exchange in the NHS, I want to discuss a develop­
ment for inform ation exchange that is specific to surgery: SERNIP 
(Safety and Efficacy Register o f  New Interventional Procedures). 
SERNIP is organised by the Academy o f  Medical Royal Colleges and 
has been functioning since 1996. In setting up SERNIP the basic but 
key questions o f  how to define safety, efficacy and new procedures 
had to be answered. It was clear that SERNIP’s concern is not with 
effectiveness (how a new procedure will perform , given all the dif­
ferent spectrum  o f  different abilities o f  surgeons and investigators). 
N or is its concern with cost issues. SERNIP is upstream o f  that, look­
ing at very new developments: whether they seem  safe and whether 
there is good scientific evidence o f  efficacy. W here there is evidence 
on a new surgical technology, then SERNIP considers whether it 
should be helped downstream into the developmental process.

W hen SERNIP was first m ooted, som e in the surgical com m unity felt 
that it was another tier o f  regulation, another hurdle to get over. The 
philosophy o f  SERNIP is quite the reverse, however. It aim s to iden­
tify prom ising and safe new techniques, diffuse them quickly to a 
lim ited num ber o f  centres to perform  co-ordinated studies in order 
to generate som e good hard scientific data, and then to dissem inate 
the findings.

W hen SERNIP is notified about a new procedure, we make a synthe­
sis o f  the available literature on it. This report is then put to a com ­
mittee o f  representatives from  all relevant Medical Colleges w ho sit 
quarterly and assess whether, for exam ple, ‘It is looking good and safe 
and can be u sed ’ (category A), or whether ‘There is not enough data, 
it needs m ore trials’ (category C), or whether ‘It should not be done’ 
(category D).

One feature that distinguishes SERNIP from  the NCCHTA’s approach 
is that the answers are reached relatively quickly. The NCCHTA pro­
cess (prioritisation, com m issioning, m onitoring, reporting and rec­
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om m endations) is, o f  necessity, lengthy albeit very thorough. This 
can result in a new technology awaiting good scientific data which 
may take a long time to be collected, during which time the technol­
ogy may have started to diffuse. One w onders what happens when, 
at the end o f  the three years, the results o f  the research are published 
and the conclusion is that the technique should not be used.

SERNIP has a different approach in that the new technique is identi­
fied early and the aim  is then to see whether there is an inherent 
problem  with it. If there is, SERNIP then aim s to address that prob­
lem and its im plications as quickly as possible.

Industry is heavily involved in the prom otion o f  a new technology 
and dealing with industry form s a m uch larger part o f  SERNIP’s work 
than originally anticipated. In the first six m onths o f  SERNIP’s exis­
tence, 40%  o f  inquiries came from  industry. The m edical device sup­
pliers are involved in prom oting and publishing research on new 
procedures but in many cases their agenda is m ore com m ercial than 
scientific and therefore SERNIP liases closely with the MDA.

The second m ost frequent source o f  inquiries is from  com m issioners 
o f  new technology (public health m edicine departm ents, private 
m edical insurers) who want to know whether they should pay for it 
or not. If, as result o f  the literature review, a procedure is in evident 
need o f  more research, then our recom m endation is that it would be 
appropriate to com m ission the research only from  a centre where we 
know that the necessary studies are in progress.

Does SERNIP work? I believe that it has had an impact. SERNIP is a 
professional, non-governmental organisation which is also voluntary 
and advisory. I think that probably the best exam ple I can give is that 
o f  new thermal endom etrial ablative techniques for menorrhagia. 
There were four different devices considered in need o f  further study, 
on both safety and efficacy grounds. They were all put in the ‘C ’ cat- 
egory (not enough data and requiring m ore evidence). So what then 
happened? Firstly, the leading clinicians involved in all four tech­
niques agreed to co-ordinate multi-centre observational studies. The 
device suppliers responded differently. One company decided to hold 
o ff marketing until they had a good RCT against a comparable treat­
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ment. They have now  produced and published the RCT results. A sec­
ond com pany went ahead with several multi-centre, multi-national 
studies and are holding o ff marketing until the results are known. The 
third com pany felt that there was no chance o f  getting any data and 
have withdrawn the product from  the UK. The fourth company was 
told that SERNIP was not happy with the safety standard o f  the device 
and was advised to m odify the design. Within the space o f  about six 
m onths, the SERNIP process altered both the com m ercial and the aca­
dem ic progress o f  these devices and, I hope, facilitated their develop­
ment towards safe and effective use rather than im peding their 
progress.
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Chapter 5 
How is surgical R&D delivered in practice? 
A Trust view

PROFESSOR AL AYNSLEY-GREEN 

Introduction
The papers so far have discussed R&D at a fairly m acro level, looking 
at the philosophical issues o f  surgical research, and at national and 
regional priorities. But in the end what actually matters in terms o f  
delivering R&D is the culture in which the R&D takes place, the 
organisational procedures which support it, and the philosophies 
which underpin it. The structure o f  this paper is threefold. First, it 
sets out the issues that Great Orm ond Street Hospital for Children 
(GOS) has had to face over recent years concerning how to deliver 
first-rate clinical R&D. Secondly, I extract from  that the issues that are 
generalisable and applicable to the dilem m as in delivering surgical 
R&D. Finally, I conclude with a series o f  proposals identifying com ­
ponents o f  a possible way forward.

The institution
The Institute o f  Child Health (ICH ), w hich is funded by the Higher 
Education Funding Council o f  England (HEFCE), and GOS, which is 
an NHS Trust and receives its support from  the Department o f  Health, 
are joint partners. There is a determ ination to integrate the R&D activ­
ities in both the ICH and GOS and to be an indivisible institution. 
Although each has its own paymaster, the activities o f  both are direct­
ed at weaving together the clinical, research and teaching excellence 
o f  our colleagues. There may be m essages from  this for other centres 
in terms o f  how NHS Trusts relate to their local university. Although 
the ICH and GOS have the privilege o f  being close geographically, and 
are dealing with the com m on issue o f  child health, nonetheless the 
philosophy o f  integrating university activity with Trust activity is, I 
would argue, fundam ental for success in delivering research o f  high 
scientific standing and value. There is a grow ing concern that the pre­
occupations o f  the Culyer report with Trust costs may threaten this 
integration.
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Imperatives for change in the delivery of R&D
In 1992, there was increasing concern outside the, perceived to be 
rather arrogant, ivory tower o f  ICH/GOS about its role, its position, 
and the deliverables o f  child health R&D. There was increasing uncer­
tainty about what the ICH and GOS stood for, about the quality o f  
their R&D, and about what it meant for im proving child health in the 
future.

The first blow to ICH/GOS was the 1992 HEFCE research assessment 
exercise (RAE) which rated the ICH’s perform ance overall at 3.2. This 
was really quite a shock to an institution that thought itself to be very 
good and delivering good research.

A further blow was when, in the sam e year, the government faced the 
dilem m a o f  what to do about the Special Health Authorities (SHAs) in 
London. It created the Thom pson Committee, which assessed the 
productivity, value, quality and relevance o f  the research being per­
form ed in all eight SHAs. GOS received quite a savaging from  the 
Committee over the quality and relevance o f  its research, with much 
being considered to be o f  low scientific credibility and o f  low rele­
vance to the NHS. An important m essage to com e out o f  that sav­
aging was the fact that the evidence presented to the Committee had 
largely been by system specialty, for exam ple cardiology or general 
surgery, rather than by com m on research themes. The im portance o f  
the presentation o f  the research program m e is a lesson that has been 
learned. A further reorganisation was the change from being a pro­
tected SHA for the best part o f  26 years to suddenly becom ing a NHS 
Trust and being thrown into the competitive NHS internal market. 
Finally, there was the spectre o f  Culyer em erging on the horizon and 
the im portance o f  central support for R&D to NHS trusts.

What em erged from  1992 was a series o f  imperatives. We had to 
improve the scientific quality o f  basic science and clinical R&D. Then 
we had to improve their relevance to the NHS. Thirdly, we had to 
demonstrate the value o f  the R&D, and so ultimately to justify why 
GOS and the ICH should continue to survive.
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Changes to the organisation and delivery of R&D
Central to the way forw ard was a recognition that there needed to be 
the closest collaboration between the Dean o f  the ICH (Professor 
Roland Levinsky) and m yself as the new Director o f  Clinical R&D. The 
new philosophy o f  integration was exem plified by portraying ou r­
selves as an indivisible partnership, in the pursuit o f  joining together 
basic and clinical scientific strength.

There were four m ajor tasks to be com pleted. First, to organise R&D. 
Five years ago the institution did not know precisely what research 
w as going on, other than the grants that were channelled prim arily 
through the ICH, and so we had to develop processes and define the 
research portfolio. Second, we then had to verify the existence and 
the quality o f  projects. Third, we had to deliver a research strategy for 
the future, to justify our level o f  support. Finally, we had to present 
our perform ance both internally and externally -  a vital task and one 
that is often neglected.

Philosophy and objectives of the institution
Before addressing the details o f  the organisation o f  R&D, the institu­
tion had to revisit its underlying philosophy and objectives. The m is­
sion o f  the ICH and GOS is very sim ple: to improve the health o f  
children. But what about the principle underlying this?

I w ould like to introduce you to what I call the ‘Alexandrian 
Philosophy’ . A full-page advertisement which appeared in the Sunday 
Tim es during 1997 said: ‘Think big! W hoever heard o f ‘Alexander the 
Average’?’ The im portance o f  the sentiment is o f  course that it is 
‘Great’ Orm ond Street Hospital not ‘Average’ O rm ond Street Hospital! 
An organisation needs to have a vision and an expectation o f  quality 
and excellence. Our, fairly m odest, overarching objective is to be the 
leading centre in Europe for R&D in paediatric m edicine and child 
health.

In our research we are trying to understand what determ ines healthy 
development in norm al children; to understand the processes which 
lead to disease; from  that to define new and better ways to diagnose 
diseases, especially w ithout causing pain, an aspect which is very
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important for children; and finally to discover new ways to treat chil­
dren to improve outcom e and quality o f  life. These research objec­
tives have been agreed by colleagues across the institution.

Organisation of R&D
The indivisible joint partnership o f  the ICH and GOS m eans that all 
staff are equal partners in R&D. This is a very im portant concept 
because in the early 1990s the only research that was thought to be 
o f  value was that arising from  high technology m olecular biology. 
Colleagues in clinical disciplines felt disadvantaged. Everyone has to 
have an equal stakeholding in the R&D profile, with a partnership o f  
skills. Clinical excellence is essential since without it patients will not 
be available for research. At the sam e time, we need other colleagues 
with the training and experience to be able to raise prestigious p ro­
gram m e grants from  the MRC and other funding bodies. The conun­
drum  every institution and department faces is how to marry these 
skills together so as to push forw ard a portfolio o f  high quality R&D 
on a broad front. What about encouraging research in nursing and 
the professions allied to m edicine? These professions are very under­
valued, hugely im portant and yet under-resourced.

Organisational professionalism  is essential to successful R&D. This 
means having a clear objective and a strategy for reaching it. Central 
to this is to weave together epidem iology, basic and clinical science, 
and health evaluation.

Turning now to the practicalities o f  R&D, a big headache is determ in­
ing the requirements for first-rate R&D. What is ‘R ’ ? The popular 
view o f  ‘R ’ is the boffin in the laboratory with the high tech 
medicine. But the Oxford English Dictionary defines ‘research’ as 
‘systematic investigation to establish facts or collect inform ation’ . If 
this is the case, then the whole organisation has to sign up to the view 
‘we challenge what we d o ’. That is what research is all about. Much 
o f  research is inevitably implicit. It cannot attract external funding. 
Herein lies a central dilem m a with the Culyer process, which is, how 
can implicit research, which may be very valuable to the NHS, be con­
ducted without receiving external funding?
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What about ‘D ’ ? The Department o f  Health provides no help in terms 
o f  defining ‘D ’ , so the definition proposed at GOS/ICH is the ‘sys­
tematic evaluation o f  the application o f  the results o f  research into 
practice’ . This is different from  audit. This definition o f  ’D ’ is im por­
tant surgically because there m uch o f  the work that goes on in the 
institution is very effective ’D ’ rather than ‘R’ . Recognition o f  this 
concept needs to be achieved in order to ensure appropriate funding 
for its delivery. At present colleagues are being asked to register both 
types o f  project.

Figure 5.1 What are the requirements for R&D?

•  Culture

•  Organisation

•  Principles

•  Resources

•  People

Figure 5.1 lists the five key components o f  the organisation for R&D: its 
culture; the organisation o f  its R&D; the principles which underpin its 
activities; the resources it needs for its R&D; and last, o f  crucial im por­
tance, the people who actually work in the organisation.

In term s o f  culture, there need to be levers to pull, and the levers in 
this instance were financial and the threat to survival from  the shocks 
given to the institution in 1992. W ithout these, the cultural change 
since initiated could not have been introduced. The second prerequi­
site is a com m itm ent from  the highest o f  levels in the organisation 
that R&D actually matters. The way o f  demonstrating this in our 
organisation was to create an executive directorship on the Trust 
Board for the Director o f  Clinical R&D.

Then there has to be change, and support for change, throughout the 
organisation. People w ho thought that they were very good, sudden­
ly found after external review that they were not considered to be so. 
Immediately peer pressure, the insult to self-esteem and the incentive

63



HOW  IS SU R G IC A L R&D DELIVERED IN PRACTICE? A T R U ST  VIEW

for excellence, created a reaction that was a great driving force for 
support behind change.

Money to invest in people is fundamental, and this bedevils m ost o f  
the regional undergraduate teaching centres which had funding cut 
after the HEFCE research assessm ent exercise in 1992. It is very d if­
ficult now to find new money with w hich to invest in the future. 
GOS/ICH has advantages in this respect: the emotive appeal o f  sick 
children and access to a very powerful fund-raising engine. As a con­
sequence, we have the potential to raise large am ounts o f  research 
money. Fund-raising relies on effective marketing, which in turn 
requires portraying a vision for the future. Many specialties have been 
remarkably backward in thinking about the marketing analogy o f  
how to raise money from  a variety o f  sources and not depend solely 
upon central government.

Organisationally, we have a Director o f  Clinical R&D and a Dean, who 
work together, and a Joint Research and Strategy Committee which 
serves both o f  the partners in the institution. At the specialty level, 
there is a lead clinician w ho carries the responsibility for interfacing 
with the research and strategy committee, and academic unit heads to 
w hom  all m em ber o f  clinical and non-clinical staff report. A mandate 
was issued by the Board o f  Governors o f  GOS and the ICH’s 
Committee o f  Management that R&D was im portant and had a high 
priority for development. The sanction levied was that only research 
registered through the newly established R&D office and fulfilling its 
R&D registration process would be supported in the event o f  any 
m edico-legal problem  in the future.

The rewards were difficult to sell to the staff to begin with. There was 
certainly the incentive o f  peer pressure and professional excellence, 
but o f  course what matters m ost o f  all is money. This was addressed 
by arguing that with the system about to be im plem ented m ore 
money could be delivered to the directorates, particularly through the 
com m ercial exploitation o f  intellectual property. In order to facilitate 
this, a full-tim e com m ercial adm inistrator and negotiator was 
appointed, responsible for organising the portfolio o f  com m ercial 
projects, beginning with the financial contract and then m onitoring
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perform ance until the end o f  the project, m onitoring the recruitment 
o f  patients into trials, etc. In general, industry has welcom ed this p ro­
fessionalism , and our com m ercial portfolio has increased substantial­
ly over the last few years.

The process o f  R&D adm inistration begins with data collection. An 
office was set up with a Director o f  Research Administration, with the 
appropriate staff and other resources, to collect inform ation through 
a network o f  research co-ordinators in each o f  the specialities and 
groups across GOS/ICH. We have produced, in a com m on house 
style, a num ber o f  booklets and publications so that nobody can be 
under any illusion about what is expected when undertaking R&D at 
GOS/ICH. For exam ple, every m em ber o f  staff has access to a docu­
ment defining exactly what has to be done to register a research pro­
ject. It involves every m em ber o f  staff reporting to an academ ic unit 
head who then peer reviews and physically signs o ff  the quality o f  the 
project to be registered, in terms o f  protocol, hypothesis, statistics, 
ethical approval, etc. To facilitate good study design, we also provide 
brochures to advise on, for exam ple, how to calculate sam ple size and 
how to develop appropriate questionnaires.

Verification of research activity and its quality
In the early 1990s the institution did not know what research activi­
ty was going on. In order to put this right, colleagues were first asked 
to inform  the institution's R&D office o f  the titles o f  their research 
projects: 1 ,600 were identified. As this inform ation flooded in, we 
realised there was probably som e wishful thinking going on. So the 
existence and quality o f  these 1,600 projects needed to be verified. 
This was accom plished in a variety o f  ways. The first was a 10% ran­
dom  (well, not entirely random !) audit o f  the titles, and investigators 
who had registered projects were invited to meet with the R&D office 
to discuss their research protocols. At this m eeting investigators were 
also asked to demonstrate that their research had ethical com m ittee 
approval; that data was being collected; and that their research was 
being productive in the sense o f  being presented and published. As a 
result o f  this process, the research portfolio was refined and reduced 
to 1,100 registered projects.
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The next exercise engaged in to verify research activity was patient 
tracking to identify the proportion o f  GOS patients involved in 
research protocols. This was achieved by accompanying clinicians on 
their ward rounds and entering the nam es o f  patients against research 
projects. In som e specialties, such as oncology, 95% o f  the patients 
were engaged in one or m ore research protocols. The lowest propor­
tion was 30%. Overall, in 1995, 85%  o f  our patients were enrolled 
in research. This process allowed us to propose ways o f  making best 
research use o f  our patient base without exploiting the children. We 
found that m ost children were engaged in one or two projects, but 
som e were engaged in up to nine. Num ber does not mean necessar­
ily intensity or risk, but this approach provides a means to define 
what is actually going on. The disadvantage o f  this process is that it 
is a very labour intensive exercise. Ways o f  making it easier to access 
such data by incorporatin g it into our Patient Inform ation 
Management System (PIMS) are being explored.

Finally, in term s o f  verifying activity, further inform ation on research 
activity is obtained through the R&D costing process which is neces­
sary for the subm ission o f  the bid for central R&D support funds in 
the Culyer process.

Developing a research strategy
There are five aspects to the R&D spectrum . First, the epidem iology 
o f  the condition: why is it im portant to study it; what is the burden 
o f  the disease? Second, what is the basic science in term s o f  under­
standing fundam ental processes and pathogenesis and new approach­
es to diagnosis? Third, what is the clinical science o f  managem ent? 
Fourth, what about health evaluation in respect to the impact o f  
research findings? Finally, how can research be put into practice? The 
aim  is to interweave each o f  these five dim ensions into the research 
strategy and into the presentation o f  the research.

An organisation needs to stand back and identify the key questions 
that affect the health o f  the population it relates to. This was the 
approach adopted at the ICH and GOS, and a list o f  the important 
questions affecting the health o f  children was produced. Functional 
groups were built around these, bringing together colleagues from
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Figure 5.2 Seven interdisciplinary themes

•  Cancer

•  Nutrition

•  Inherited diseases and congenital m alformation

•  Infection and immunity

•  Cardiovascular and respiratory sciences

•  Neurosciences

•  Population health sciences

different disciplines. This is a very different approach to the system 
specialty based approach that proved so disastrous in the 1992 assess­
ment by the Thom pson Committee. There are now 126 registered 
functional groups o f  varying levels o f  sophistication and o f  tenure: 
som e are short-lived, others are m uch longer-lived. The functional 
groups are aggregated into seven research themes (Figure 5 .2). They 
are broad themes, o f  course, but they reflect the m ajor health issues 
o f  children. In each o f  these themes surgeons play a very important 
and prom inent part. We are trying to get the hospital’s delivery o f  ser­
vices to be coterm inous and intertwined with the research activities 
within the seven themes.

R&D is relevant to all m em bers staff and groups o f  people, from 
undergraduates right the way through to purchasers. The medical 
staff issue is a very im portant one, and there are serious problem s in 
generating an effective m edical R&D workforce. There are problem s 
with recruitm ent; the abuse o f  the lecturer post; difficulty in retain­
ing staff; the paucity o f  rewards for R&D; and, o f  course, problem s 
with succession planning. The issue o f  succession planning was 
drawn forcefully to our attention two years ago when new money was 
found for two new senior lecturer posts in im portant paediatric sub­
specialties. We advertised world-wide but no appointment was made 
because the applicants did not carry the portfolio expected o f  senior 
lecturers. The extent o f  the problem  o f  succession becam e more

67



HOW  IS S U R G IC A L R&D DELIVERED IN  PRACTICE? A T R U S T  VIEW

apparent when, prom pted by this failure, I identified all o f  the senior 
lecturers, readers and professors in paediatrics in the North Thames 
region and found that o f  the 100 people with these titles, m ost would 
retire in the next five to ten years. At the sam e time there were only 
20 lecturers in North Thames, none o f  w hom  was securely funded. 
Only six in GOS had proper protected time for research training as 
well as clinical training; m ost were soft funded; and m ost were ‘jo b ­
b in g ’ Registrars w ho carried a heavy teaching burden and were on 
rotations with other NHS Registrars. So where w ould the people 
com e from to replace the retirees?

Using this inform ation in child health, the postgraduate dean in 
North Thames was approached by senior professors in all seven insti­
tutions in North Thames arguing the case for the lecturer grade. As a 
result, we agreed on the concept for paediatric training shown in 
Figure 5.3.

That all is not well with research training in child health and paedi­
atrics has been confirm ed in a paper in the Archives o f  Disease in 
Childhood in December 1997. This sets out a survey o f  the experi­
ences o f  paediatricians w ho obtained an MD in the UK over the pre­
ceding ten years. The MD has com e to be regarded as an entry point 
for a consultant post. The analysis o f  the survey makes dismal read­
ing in terms of: the quality o f  supervision; the time taken for the MD; 
and the quality o f  the outcom es o f  the MDs. Many doctors evidently 
experience second-rate supervision, second-rate research and second- 
rate outcom es.

There are two groups o f  people w ho need research experience. The 
first group are the ‘ordinary’ NHS consultants, w ho do not need to 
spend two or three years in research post but could have their 
research experience delivered by enrolling in an MSc program m e 
during years one and two o f  their specialist training period. At GOS 
we have created just such a two-year MSc program m e in paediatric 
clinical sciences, which includes teaching on the research process, its 
principles, and the statistical and ethical m ethods w hich underpin it. 
In addition, each student produces a research project. Every Registrar 
who rotates through GOS is offered the opportunity to enrol on the
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Figure 5.3 Training programme

Undergraduate

Sp. Registrar

MSc Year 1 
2

3
4
5

MRC/Wellcome 
Fellowship

-f  t
Research Fellow
2 years

NHS Consultant

Lecturer 
4 years

Senior Lecturer

course. This intense, carefully audited program m e equips m ost NHS 
consultants o f  the future with a lifetime understanding o f  the princi­
ples o f  evidence based medicine.

The second group are people w ho want to have a m ore intense 
research training by holding a research fellowship for at least two 
years. (I personally have no time for the one-year research experi- 

’ ence). Following this, as a post-doctoral clinician, it is then possible 
to becom e a lecturer. Having been supervised, there are then four 
precious years to develop ideas and becom e a credible applicant for a 
senior lecturer post in due course.
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In addition to agreeing these training principles, eight new paediatric 
lectureships have been created in North Thames, with 50% protected 
time for research and 50% for clinical training for accreditation pur­
poses.

Returning now to the G O S/IC H ’s own R&D strategy: we created a 
Research Strategy Committee which covers the seven research themes 
and brings together the basic and clinical scientists by having two 
people, a basic and a clinical scientist, to lead each theme. An 18- 
m onth consultation exercise has been conducted to identify short-, 
m edium - and long-term  objectives which are approved and ‘ow ned’ 
by our research community. How to assess the value o f  R&D, as a 
research question in its own right, is also being tackled and external 
experts are being consulted to assist in this.

Against all o f  this background, the reality o f  current R&D perfor­
mance at the ICH and GOS is this: there are 34 professors in post; over 
500 registered research active staff; over 1 ,100 registered projects; 
and 600 external collaborators. The external grant value is in excess 
o f  £30  million. £1 m illion per m onth o f  new grants is being gener­
ated and the success rate for external grant funding has gone from  
19% in 1992 to an average o f  50% in 1997. O f greatest importance, 
we were awarded a 5 rating in the 1996 HEFCE Research Assessment 
Exercise, a m ajor improvement on the previous assessment.

Thus, I believe that it is justifiable to say that, with the principles and 
policies I have described, and with the appropriate focus and plan­
ning, as well as with organisational com m itm ent, it is possible to 
transform a poorly rated institution into a vibrant and important R&D 
resource.

Lessons for surgical R&D
Several lessons have been learned at GOS/ICH which are generalisable 
and applicable to surgical research. All surgeons at GOS/ICH  are val­
ued contributors to the institution but there are specific problem s 
associated with them, especially in the clinical context (Figure 5 .4). 
The clinical pressures are enorm ous: the lim ited availability o f  time 
for research; the conflict o f  service versus teaching versus research;
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Figure 5.4 Problem 1 -T he clinical context

•  Clinical pressure -  available time, the perspective o f  timescale

•  Service vs teaching vs research

•  Department o f  Health pressure -  waiting lists, contracts

•  Technical skills imperative

•  Multiple site activity

•  The London dimension

•  Private practice

pressures from  the Department o f  Health on waiting lists and on con­
tracts; the technical skills imperative; and the fact that many o f  the 
surgeons working at the institution operate on m ore than one site. 
There is the London dim ension, that is, the expense o f  living in 
London; and o f  course there is the distraction ( i f  I can hesitantly use 
that w ord) o f  private practice. All o f  these act as very important d is­
incentives for research in the surgical disciplines at GOS.

There is also the personality o f  surgeons. They are excellent team 
players within their own team but it can be difficult to get them to 
weld together as a cohesive group outside their individual team. Also,

Figure 5.5 Problem 2 -  Surgical culture

•  Personality

•  Team values

•  Rewards and stature

•  ‘Hands on’ vs laboratory expertise

•  Critical mass

•  Research, development or audit?

•  Declaration o f R&D
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Figure 5.6 Problem 3 -  Education and training

•  Technical skills focus

•  Requirement for research exposure

•  Opportunity for ‘proper’ research exposure

•  ‘Value’ o f  research experience

•  Abuse o f  lectureships

•  Paucity o f  training fellowships

•  Quality o f  research supervision

•  Stature o f  academic surgery

many surgeons gain their rewards from  peer approval o f  technical 
skill, or the monetary benefits o f  private practice, and so are less 
attracted to research. There is also the tension between time to m ain­
tain hands-on cutting skills and that for research. Other issues arising 
from  the surgical culture are listed in Figure 5.5.

Other problem s relate to surgical education and training for R&D 
(Figure 5 .6). What is the Royal College o f  Surgeons doing to encour­
age a research culture in its trainees? As I have already discussed, I 
believe that we need explicit recognition o f  the im portance o f  time 
for proper R&D training. This should be a criterion for the accredita­
tion o f  clinical training program m es, including those for surgeons. 
We also need m ore lectureships and training fellowships in surgery.

The nature o f  surgical research is broader than merely introducing 
innovative techniques or prostheses. It extends to managem ent o f  
disease outside the operating theatre, and to the other aspects listed in 
Figure 5.7. These are all important and we are trying to weld all o f  
them together in our R&D work at GOS/ICH.

Conclusion
In conclusion, I propose som e possible solutions to the malaise 
described above. First, a cultural re-alignm ent on the im portance and
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Figure 5.7 Problem 4 -  What is ‘surgical’ research?

•  Surgical techniques -  evolution vs revolution

•  Management o f  disease states outside the operating theatre

•  Delivery o f  health care

•  Basic science o f  surgical circumstances and diseases

•  Evaluation o f  the application o f ‘R’ to ‘D’

value o f  research in clinical surgery is essential. In our institution this 
has been recognised and it has been taken forw ard as far as possible. 
However, a single institution cannot by itself transform a m ajor spe­
cialty and the Department o f  Health, the Royal College o f  Surgeons, 
individual specialties, Regional Offices o f  the NHS Executive and 
other institutions all have responsibilities for achieving this. A con­
certed effort is needed to foster an effective R&D culture, including 
the very important debate about the stature, the credibility and the 
rewards o f  surgery in relation to research.

The real way forw ard is to target the young and to collaborate. We 
create multidisciplinary functional groups and theme interactions. 
We try to marry clinical excellence with academic strength, form ing 
alliances outside GOS/ICH where helpful. Exposure to research prin­
ciples; the pursuit o f  proper research; the protection o f  lecturers and 
career opportunities for our trainees; are all vital ingredients. The 
organisation and delivery o f  R&D is an academ ic discipline in its own 
right. It requires rigorous thinking, recognition o f  the fundamental 
im portance o f  strategy, and tactical implementation. Applying these 
principles allows the welding together o f  teams and the reality o f  cul­
tural transformation.
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Discussion

PROFESSOR JOHN PRIMROSE

In discussing A1 Aynsley-Green’s paper, I would like to focus on two 
particular issues. Firstly, to look specifically at the NHS Trust environ­
ment from the perspective o f  a large, general, provincial Trust, rather 
than the London environment. Secondly, to look at R&D specifically 
from  a surgical point o f  view.

The com peting dem ands on surgeons’ time have already been noted. 
Surgeons are very busy people and within a Trust they may have 
enough problem s just getting routine surgical adm issions processed 
through the hospital even before considering undertaking research. 
There is no question that there are cultural problem s, especially in 
those Trusts which do not have a long tradition o f  being a teaching 
hospital. One m ust also recognise that, as far as surgeons are con­
cerned, the culture o f  research as academ ics see it may not always be 
forem ost and other career choices will after seem  m ore rewarding. A 
further poin t concerns culture. O ne o f  our experiences in 
Southam pton is that a RCT o f  a service provision, that was set up with 
R&D support, was regarded as a trem endous threat by surgical col­
leagues, because o f  their anticipation that it m ight take away patients 
currently m anaged by them.

The key issue is w ho pays in the current Trust environment. A paper 
by Solom on et al. (1 9 9 4 ) published in Surgery a few years ago, looked 
at RCTs in surgery and found that a large proportion o f  them did not 
have external funding. This contrasts with trials o f  therapies, which 
are usually extremely well funded, usually by the pharmaceutical 
industry. There is no problem  for a Trust in organising, or taking part 
in, trials o f  therapy, because the funding normally com es with the 
project. There is, however, no priority within a Trust to support sur­
gical R&D.

My own experience is that regional R&D and other funding sources, 
such as the Health Technology Assessment Programme, will in fact 
support good quality, collaborative surgical research. They may, how ­
ever, have to becom e m ore aware o f  the difficulties in designing sur­
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gical trials, and perhaps be m ore pro-active in directing support to tri­
als with pragmatic designs. The outcom e o f  trials in surgical R&D 
may actually be o f  greater im portance to the NHS than many cur­
rently perform ed trials o f  therapy, at least in financial terms.

With respect to the busy general NHS Trust, what happens when 
som eone perform s R&D and this leads to an increase in activity? No- 
one seem s to be responsible for funding the increased clinical work­
load that such trials bring in. Certainly the Trust does not feel it is 
within their remit; the funding bodies are not prepared to pay; and 
the Regional Directors o f  R&D w ould say that it certainly is not their 
problem  since the Trust has already got its ‘Culyer’ m oney designated 
to support such activity.

So, how can progress be m ade in the NHS Trust environment? 
Academic leadership needs to be strengthened and valued m ore than 
is currently the case within many Trusts. Perhaps Great Orm ond Street 
is a m odel for this. The Culyer funding needs to directed to support 
the infrastructure for research active areas, rather than just being 
sm eared across the Trust as a whole, like butter on toast. Surgeons 
need to prom ote collaboration with other disciplines more, because 
m ultidisciplinary research proposals stand a m uch higher chance o f  
being funded. Lastly, we m ust all recognise simply that surgical 
research, particularly RCTs, can be very difficult to do.
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Chapter 6 
The role of purchasers in the introduction 
of new surgical technologies

DR. PAUL WATSON

My aim  is to discuss the purchaser or health authority perspective on 
surgical R&D. The issues I raise apply to any innovation in health 
care, but the exam ples I use are from  the surgical field.

Purpose and funding of R&D
Health authorities inevitably have a local focus. They are explicitly 
expected to look after the interests o f  their local population. By con­
trast, R&D in the UK is about advancing health technology for the 
benefit o f  the w hole country, and therein lies the first dilem ma. This 
leads to a situation where health authorities that host teaching and 
research centres have to make a trade-off between investment in 
developing new services and keeping the services that are currently 
funded on track.

This kind o f  trade-off has been greatly helped by the Culyer reforms 
to the financing o f  NHS R&D, where there is an explicit, separate 
funding route for R&D and the trade-off between investment in inno­
vation and investment in service is made, quite appropriately, prim ar­
ily at the national level. This does not, however, address the whole 
problem . Only a proportion o f  R&D costs is funded through the 
Culyer m echanism . Som e R&D costs have to be met locally and this 
is a particular issue in surgical R&D as national funding streams for 
R&D are particularly poor in surgery. There is no pharmaceutical 
industry funding for such R&D and the MRC estim ates that only 
around 15% o f  its national R&D funds are spent on surgery.

Surgical services: purchasers’ concerns
W hen Trusts and individual clinicians ask a health authority to con­
sider funding a new innovative service within surgery there are sev­
eral factors that will influence the purchaser’s decision. Cost control, 
not letting costs run ahead o f  available funding, often com es first 
because it dom inates decision-m aking within a health authority, 
where there is a constant threat o f  the m oney running out.
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Cam bridge and Huntingdon Health Authority had a relatively small 
deficit in 1 9 9 6 /9 7 , about 1% o f  turnover, but that had to be recov­
ered in 1 9 9 7 /9 8 . As a result, health visiting and chiropody services 
were cut and a range o f  elective surgical procedures were stopped. 
Anyone having had to go  through this process w ould not wish to do 
so again.

Cost control is not the only concern, though. Service quality is 
im portant as well. The way that a health authority thinks about ser­
vice quality is slightly different from  the way that individual clinical 
teams often think about it, however. A health authority is formally an 
agent o f  the Secretary o f  State for Health. It is therefore beholden to 
im plem ent the policies o f  the elected government o f  the day. One o f  
the current policies, and therefore one o f  the concerns o f  health 
authorities, is to reduce waiting tim es or at least control them. 
Furthermore, access to em ergency services is a particularly topical 
issue and tends to be particularly difficult in intensive care. Access to 
an em ergency adm ission when it is required is one o f  the things that 
we are expected to guarantee to our local community.

There are a number o f  things that are o f  concern to health authorities 
when looking at the clinical quality o f  a contracted surgical service. 
These include staffing levels, team working, audit arrangem ents, skill 
levels and, lastly, access to new technology. The reason I put new tech­
nology last is that there are a num ber o f  areas where simply better co­
ordination and organisation o f  the current NHS could yield better 
clinical outcom es. The Calman-Hine policy on cancer services 
(Department o f  Health and Welsh Office, 1995) is predicated on the 
assum ption that a lot m ore can be done with current cancer treat­
ments. For example, i f  there is greater sub-specialisation am ong sur­
geons, or better team working between surgical teams and oncology 
teams, this m ight improve patient outcom e.

The fact that health authorities are dom inated by cost control and 
have a slightly’ different perspective on clinical quality than clinical 
teams, m eans that there is often a clash o f  cultures when health 
authorities and surgical teams meet to discuss service developments. 
The possession o f  the latest diagnostic kit, or the ability to carry out

77



THE ROLE OF PURCH ASERS

the latest surgical procedure, is not viewed by health authorities as a 
m easure o f  success in their local surgical services. Quite understand­
ably, individual clinicians want to be on the leading edge o f  develop­
ment in their particular field, and will therefore take their ability to 
provide a new service as a m easure o f  their own success.

A further reason why new technology creates a concern for the health 
authority is that it is one o f  the drivers o f  increased cost in the NHS. 
New technology can drive activity and therefore costs in the NHS in 
different ways. Clearly, the introduction o f  a new technology is an 
im portant decision to make in an individual Trust or health authority. 
The decision to introduce endom etrial ablation for the first time in a 
hospital, or the decision to repair hernias laparoscopically for the first 
time, are important decisions which need to be properly managed. 
Although rising activity and costs in any local health care system are 
partly due to the introduction o f  technologies, the w ider application 
o f  techniques w hich are already well established is also a big factor. 
As an exam ple, in Cam bridge and Huntingdon the operative inter­
vention rate for lung cancer roughly doubled between 1995 and 
1997. This was not as a result o f  the introduction o f  new operations, 
nor o f  deciding that there are new indications for operating in lung 
cancer cases. It was simply because the assessm ent process had been 
streamlined, so the referral threshold went down, patients got to the 
right clinician quicker, and activity went up. Nobody had m ade the 
decision that lung cancer was to be treated in a different way. What 
was happening was simply the m ore systematic application o f  an 
existing technology.

An interesting case study is percutaneous transluminal coronary 
angioplasty (PTCA), where there are two different types o f  cost driv­
er. The first cost driver is the introduction o f  a new technology, nam e­
ly coronary stents. This is a fairly new procedure that was not 
available a few years ago and is m ore expensive than previous prac­
tice. But at the sam e time the gross rates o f  coronary angioplasty are 
going up throughout the NHS. This is due in turn to changes in refer­
ral habits and a widening o f  indications for PTCA. Cardiologists are 
m ore liable to intervene in a wider range o f  problem s and over a 
wider age group than they were ten years ago.
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The process of introducing new surgical technology
The introduction o f  a new procedure in surgical services will 
inevitably be vying for attention within a health authority with a lot 
o f  other issues that will be bubbling up at any time. But it is never­
theless a process that needs to be managed. The process that a health 
authority would go  through when thinking about introducing a new 
service, whether a surgical procedure or a drug or som ething com ­
pletely different, requires the dem onstration o f  four aspects (Figure 
6 . 1).

Figure 6.1 The process o f introducing new surgical technology

EFFICACY

t
ECONOMIC EVALUATION

I
EFFECTIVENESS

I
AFFORDABILITY

The first issue is about the efficacy o f  the procedure, and this is sim ­
ply to consider whether the technology can work, even in principle. 
In the very rarefied atm osphere o f  an RCT, has the technology been 
shown to benefit patients? The relevant evidence is not always an RCT, 
although clearly that is the gold standard and should be used when 
feasible. There may be other types o f  evidence to use as well, partic­
ularly observational trials.

If the technology is shown to be efficacious, then an econom ic eval­
uation needs to be perform ed, com paring the incremental cost o f  
introducing the new service with the incremental benefit that it will 
produce.

The next issue is about effectiveness. Efficacy and effectiveness are 
often taken to be the sam e thing, but there is a clear distinction 
between them. Efficacy is about whether a technology can work in 
the context o f  a trial and it is a necessary but not sufficient condition
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for effectiveness. Effectiveness is about whether the technology will 
work once it is introduced into the everyday NHS setting. There are a 
num ber o f  factors that will determine whether a technology that 
works in a trial will actually work once in practice. There is a general- 
isability problem  since m ost RCTs have strict patient selection criteria. 
But once the new service is introduced to the NHS patients are usual­
ly selected from  a population with a m uch wider range o f  clinical 
sym ptom s and other characteristics (such as age). Something that is 
proven to work for a particular indication in a particular age group 
may not work once it is used for other indications or other age groups.

There is also an issue o f  operator characteristics. In many o f  the tri­
als the people w ho are allowed to perform  the technology are strict­
ly m onitored. A good exam ple are the carotid endarterectomy trials, 
where surgeons were not allowed to take part unless they were doing 
a certain volum e o f  procedures per year and could demonstrate they 
were doing better than a specified acceptable level o f  complications. 
Once endarterectomy has been introduced into the NHS, this tends to 
be forgotten about and the com plication rate or volum e by operator 
is not systematically m onitored. W ithout m onitoring o f  these sorts o f  
factors, we cannot know whether what was shown to be efficacious 
in a RCT actually works once it is introduced into the NHS.

Support services also influence effectiveness. There is a whole raft o f  
support services which are important to providing a good clinical 
outcom e for a particular service. It is not solely the surgical operation 
itself that is going to deliver the beneficial outcom e. There are other 
factors to be addressed. There is the phenom enon that patients 
entered into trials in cancer tend to do better, whether they are in the 
control arm or not, than patients w ho are treated outside trials. It may 
be that the support process and the am ount o f  attention that is given 
to patients in trials have an independent beneficial effect on outcom e.

Lastly, and crucially for health authorities, the affordability o f  a new 
procedure is a key factor determ ining its introduction. A procedure 
could be efficacious, it could have a reasonable cost per QALY (qual- 
ity-adjusted life year), it could be shown to be effective once it is in 
NHS practice, but it may simply not be affordable. The growth money
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that the NHS receives each year has usually been insufficient to keep 
up with the legitim ate dem ands produced by the health care system. 
Som ething has to give. What should it be? This is a dilem m a that 
health authorities wrestle with all the time.

The scientific base for dem onstrating the four aspects o f  the purchas­
er’s decision making process shown in Figure 6 . 1 -  efficacy, econom ­
ic evaluation, effectiveness and affordability — dim inishes the further 
down the diagram one goes. The first RCT was perform ed about 50 
years ago and the general m ethods for RCTs are fairly well established, 
although there are still quite a lot o f  practical problem s in perform ­
ing RCTs in surgery. Economic evaluation has been around a while 
now. There have been som e very robust studies carried out and there 
is a relatively good academ ic base there. With respect to assessing 
effectiveness we are still just getting past first base. We do not have 
m echanism s to systematically m easure outcom es and appraise the 
translation o f  innovation into practice. It is not som ething that the 
NHS addresses at the m om ent to any great extent. The effective­
n ess/ efficacy gap could be addressed through m ore systematic audit. 
The audit process at the m om ent is largely unm onitored by health 
authorities, and there is a clear need to improve this. In terms o f  
affordability, we are not yet at first base. The im plicit government p ol­
icy is that the NHS is completely affordable: that it can absorb any 
dem ands thrown at it. So even saying that som ething is unaffordable 
is still regarded as heretical within the NHS.

Funding new surgical services
If the health authority decides that a new service is worth introduc­
ing, then there are basically three sources o f  money available to fund 
this. The first is through the growth money allocated by the 
Department o f  Health each year. This is usually around 2% extra each 
year, after inflation.

It is increasingly obvious that not all legitimate dem ands can be fund­
ed through new money, so the second option is to fund new devel­
opm ents by redirecting funds from  other areas within the hospital 
and com m unity health service budget. This option was adopted by 
Cam bridge and Huntingdon Health Authority, where health visiting
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and school nursing were cut and a range o f  surgical services stopped, 
in order to fund other services, such as em ergency adm issions, can­
cer care, and so on. One m ethod o f  introducing a new service is 
therefore to demonstrate that it is a m ore pressing call on the local 
NHS budget than are other services that are currently already funded 
by the health authority.

The third option, and perhaps the m ost painful for surgeons them­
selves, is to reduce other surgical services in order to fund the new 
surgical innovation. If there is a program m e budget where the health 
authority makes it clear that a certain am ount will be spent on surgi­
cal services, then if  a surgical innovation com es along that will cost 
m ore money, which existing services within the surgery budget 
should be reduced? Is it about being even m ore aggressive about day 
case rates? Is it about stopping doing certain types o f  surgery alto­
gether? Is it about introducing selection criteria for various opera­
tions? These are real questions that health authorities are increasingly 
having to answer.

Refusing new surgical services
Alternatively, a health authority may decide not to fund the new ser­
vice. There are a several grounds on which this decision is made. The 
first is that a service is unproven. There are difficulties with this line 
o f  argum ent since a lot o f  the services that are already being funded 
at the m om ent are unproven, and probably never will be proven.

The second is on the basis that the service is ineffective; that is, there 
is good evidence that it simply does not work. There is a big differ­
ence between the unproven category and the ineffective category. The 
unproven category is really saying that there is an absence o f  evidence 
o f  clinical effect, whereas the ineffective category is saying there is 
evidence o f  absence o f  clinical effect. An exam ple in the unproven 
category w ould be lung reduction surgery in em physem a: nobody 
knows whether it is o f  benefit or not. Clearly, the appropriate way 
forward is to address this through a trial. In the ineffective category, 
i f  som ebody came up with, say, laser tonsillectomy for glue ear, clear­
ly that would be nonsensical because we know that tonsillectomy can­
not work for glue ear.
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The third ground for turning down a new service is that it is an inap­
propriate use o f  NHS funds. There are som e areas where there is gen­
eral agreement that it is inappropriate to fund. For instance, spending 
NHS funds on providing face lifts. But there is often a grey area where 
som e argue that som ething is an appropriate use o f  NHS funds and 
others disagree. In the end this is a value judgem ent.

The final reason that can be given for refusing to introduce a new 
technology is that it is unaffordable. It may be worthy o f  NHS fund­
ing but it simply cannot be afforded.

One o f  the problem s that health authorities often get themselves into 
is that they m uddle up these four categories. The first two, the 
unproven and ineffective categories, are prim arily scientific ju dge­
ments about whether a service has a proven basis or not. The other 
two are value judgem ents. They are political, moral and ethical deci­
sions about how the com m unity should fund its health services. 
Health authorities are often very uncomfortable with making these 
kinds o f  moral and ethical decisions, and it is all too tem pting to hide 
behind science as a way o f  making what are in the end ethical deci­
sions.

Obviously, honesty on the part o f  the health authority is required in 
arguing against a technology using these categories. It is dishonest to 
say that a given service is not to be supported on the basis o f  spuri­
ous science, which is why we need to be very careful about the m is­
use o f  health technology assessm ent by health authorities. It is 
perfectly acceptable to decide that a service will not be introduced 
because it is ineffective or unproven but it is not acceptable to pretend 
that the grounds for rejection are som e spurious health technology 
assessm ent when the real reason is unaffordability. It is also not fair 
on the people who do the assessm ents in the first place to m isuse 
their work in this way.

A managed process for the introduction of surgical technologies?
At present we have an unm anaged process for the introduction o f  new 
technologies. A ‘licensing process’ for the m anaged introduction o f  
new surgical techniques into the NHS is required. There are a num ­
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ber o f  areas o f  very good work, such as the work o f  the HTA pro­
gram m e, NICE, SERNIP and so on. Yet there is no systematic way to 
turn that inform ation into decision-m aking on whether and how ser­
vices get introduced. There needs to be and it needs to be transpar­
ent. It is not fair on surgeons, it is not fair on patients, and it is not 
fair on payers, whoever they may be, to have the current opaque sys­
tem.

The very good work that has been produced through the HTA pro­
gram m e has to stand as objective, scientific appraisal. It must not be 
m isused in order to dodge the rationing issue. Systematic work on 
the gap between efficacy and effectiveness is required. Lastly, honesty 
on affordability is needed. Although investment is m ade in R&D to 
push forward surgery in the UK, this does not necessarily mean that 
the outcom e o f  that R&D can necessarily be afforded by the NHS. 
Unless we have honesty, we are being unfair to everybody.
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Discussion

PROFESSOR RICHARD LILFORD

I want to draw a distinction between two kinds o f  research funding: 
explicit and implicit. We are m ost familiar with hypothecated 
research studies where the funder provides resources explicitly for a 
particular study, which runs for three years or so, ends at a particular 
date and produces results further downstream . I am  not against that 
m ode o f  research funding but I propose that there should also be 
capacity provided for trials to develop in an organic way, where 
researchers do not have to wait for the grant giving bodies to decide 
whether to fund. Such im plicit research allows studies to start rapid­
ly when clinical questions arise.

In terms o f  hypothecated form s o f  research, there are three kinds o f  
costs that need to be financed. Firstly there are research costs, which 
are funded from  the Health Service Research Board o f  the MRC or 
som e other grant giving body. Secondly there are the support costs, 
which cover things like the extra clinic time taken to explain to a 
patient the test or treatment options available and hence whether to 
enter a clinical trial; or extra tests, such as MRI scans, required pure­
ly for research purposes. Trusts bid for these costs from  the NHS R&D 
program m e Budget 1. The third type o f  cost is the treatment costs, 
which are the net excess costs o f  the actual treatment invoked in the 
trial. Such costs w ould continue after the trial were the new treatment 
to com e into routine use rather than the current treatment.

Purchasers (health authorities) have no option but to meet these treat­
ment costs. The governm ent has said, via its guidance note 
H SG (97)32 , that the existing funding m echanism s in the NHS must 
meet these costs locally. If this had not been done then purchasers 
m ight have spotted an opportunity for m ore money by labelling ser­
vices as research. For that very good reason the government decided 
not to take these costs out o f  the norm al local patient care funding 
process.

The issue o f  how purchasers should deal with the treatment costs 
remains less clear cut for non-MRC, non-NHS R&D funded pro­
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gram m es, however. In these circumstances, a health authority can 
seek to have the project re-assessed in terms o f  value for money i f  
excess treatment costs arise. There is also a second escape valve for 
receiving additional funding and this applies to all studies, whether 
funded by charity, by the MRC or by anybody else. If a study is par­
ticularly expensive com pared to the generality o f  trials carried out at 
your local hospitals on a regular basis, then a purchaser can ask the 
NHS Executive for a subvention -  extra money to meet som e o f  the 
extra costs which arise as a result o f  hosting the study. An exam ple o f  
this is Dr. Alan Scott’s trial o f  screening for abdom inal aortic 
aneurysms. Firstly, the screening itself costs a lot o f  money. Then, if 
an aneurysm is found, the patient goes to theatre and has it operated 
on. This generates high costs and no hospital could bear them with­
out disrupting norm al patient care. Another trial for which a subven­
tion has been available concerns cerebral artery aneurysm treatment. 
Such subventions apply only to studies in which there is an external 
funder. They do not apply to a study funded within a hospital.

Regarding external funding, I am  unhappy with the general concept 
that inform ation about the health service resource use o f  the new 
technology should generally be collected within effectiveness trials. 
What I think should instead happen is that the econom ic evaluation 
should be perform ed before the clinical trial is started. In other 
words, a pre-trial m odel should be built. The purpose o f  the trial 
would then be to create m ore precise data to help populate that 
m odel. One advantage o f  this approach is that it may establish 
whether a trial is actually needed in the first place (i.e. you already 
have sufficient information without a trial), or whether the issues to 
which the subject is m ost sensitive do not lie within the trial dom ain 
but can be collected elsewhere. For exam ple, a trial has been m ooted 
o f  how to manage mildly abnorm al cervical sm ears, where the 
options are to repeat the sm ear six m onths hence, or to refer for 
im m ediate colposcopy. A pre-trial m odelling approach was used and 
found that the costs turned on the threshold the laboratory had for 
recording the test as abnorm al because this determ ines the chances o f  
the subsequent sm ear still being abnormal and the patient requiring 
colposcopy (Johnson et al., 1993). So to do a trial at one level o f
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reporting would only answer the question at that level o f  reporting, 
not for all the other possible levels; and we know that around the 
country laboratories vary in how  they report.

There is another issue which is often not addressed when consider* 
ing the econom ic consequences o f  a technology, and that is in whose 
gift the technology finally lies. There is a spectrum  with at one 
extreme the technology being in the gift o f  the funder o f  the service. 
For exam ple, there is a trial o f  Extra C orporeal M em brane 
Oxygeneration (ECMO), an artificial lung for very sm all babies, 
which is a very expensive technology. Clearly, a clinician cannot just 
go and get som e ECMO. First, they have to get hold o f  the ECMO 
machine and a place to put it, and then find the nurses and other staff 
to operate the service. That cannot happen unless the m anagers have 
agreed to proceed with the technology. At the other end o f  the spec­
trum , there are treatments entirely in the gift o f  the clinician. I am 
doing a trial with colleagues (Thornton and Levine) on what to do 
about the very sm all baby w ho is failing to thrive inside the uterus. 
Should the baby be delivered early and put in an incubator, or should 
it remain in the uterus for as long as possible? This is a choice which 
can only lie in the individual consultation room . An obstetrician can, 
after consulting with the patient, decide to deliver the baby, creating 
huge consum ption o f  health service resources in consequence. In 
such a scenario, the question needs to be considered, before spend­
ing a lot o f  m oney collecting health econom ics data, whether it is 
going to make any difference to the clinician’s decision.

M odelling in advance has the further advantage o f  determ ining scope. 
Epidem iology needs to be considered before planning a trial, espe­
cially a hypothecated trial. It will tell you what the technology could 
do. If funding for trials has to be prioritised, then the potential gains 
from  each technology have to be considered. This is often a rather 
depressing statistic from  the point o f  view o f  my previous specialty o f  
obstetrics where, in terms o f  screening for obstetrical conditions, the 
potential gains (in terms o f  epidem iological plausibility) are small. 
As a result, a trial of, for exam ple, abdom inal aortic aneurysm  screen­
ing is m ore likely to win funding.
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A further advantage o f  pre-trial m odelling is that it can address the 
issue o f  generalisability. In terms o f  entry criteria, the usual practice 
is to have inclusive, not selective, entry criteria. A good exam ple aris­
ing from  surgery was the carotid endarterectomy trial where there 
was m uch disagreement about w ho should go  into the trial. The trial 
was therefore based on equipoise: in other words, when the patient 
and doctor together were resting on a fulcrum  o f  a decision, that was 
the entry criterion for the trial. Stratification then produced quite a 
clear answer: severe stenosis is best treated surgically, m oderate steno­
sis medically.

A further point about the design o f  the econom ic evaluation o f  a tech- 
nology is that a lot o f  the costs depend on results quite remote from  
those actually m easured in the trial. The classic exam ple o f  this is the 
study o f  a very tight versus ‘ordinary’ glucose control for insulin- 
requiring diabetics, where less renal disease and eye disease were 
found when tight control was used. The m ajor econom ic conse­
quences start from  these outcom es. The savings from  not having to 
treat the social consequences o f  blindness and not having to provide 
treatment for end-stage renal disease are great in com parison with the 
costs arising in the trial itself.
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Chapter 7 
The role of the Royal College of Surgeons

PROFESSOR PETER BELL

Introduction
Surgical research is little different from  any other kind o f  medical 
research except for important differences in surgical technique and 
expertise, which can vary between investigators. Surgical research is 
driven by individuals, and surgeons tend to try and do things them­
selves, driven by industry and changes in techniques. Unfortunately, 
trials are rarely done. The reasons for that are num erous and have been 
discussed in earlier papers. So how do we actually try and advance 
research in surgery without suffocating people with too m uch bureau­
cracy? It is hard to answer this problem , but I will describe how the 
Royal College o f  Surgeons is attempting to prom ote surgical research.

Are surgeons guilty of not assessing new techniques properly?
Horton produced an editorial in The Lancet (Horton, 1996) that was 
highly critical o f  surgical research. This was prom pted by the publica­
tion o f  a particular study (Majeed et al., 1996), which showed that, in a 
properly random ised investigation, results from laparoscopic cholecys­
tectomy were no different from  those obtained when a small incision 
was used, except that laparoscopic surgery was more expensive. This 
was the first time a trial had been done to compare laparoscopic and 
open surgery. The results have, however, been completely ignored and 
surgeons go on doing laparoscopic surgery in spite o f  its greater cost.

The rules for perform ing trials are well known. Sackett (1 9 8 9 ) iden­
tified these a long time ago and categorised types o f  trials in descend­
ing order o f  reliability from  Level 1 to Level S. Many o f  the studies 
that surgeons are involved in are at Level 5, the lowest, i.e. ‘I did a cou­
ple o f  cases, they did very well thank you very m uch and now every­
body else should do them ’ .

A Consort statement was published (Begg et al., 1996) which dis­
cussed ran dom ised trials and proper reporting standards. 
Random ised trials are interesting in that i f  one looks at them careful­
ly they are, in practice, often not random ised correctly. The Consort
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document states that random ised trials should report which patients 
were left out and why. Often, patients are excluded for reasons pure­
ly o f  convenience. So, are surgeons guilty o f  not assessing new tech­
niques properly? Yes, I think they are.

RCTs are not the only useful form  o f  assessm ent, however. 
Descriptive papers are important too. It is essential that a new tech­
nique w hich has evolved, possibly from  just one surgeon, is described 
and it is very important that, after this, a feasibility study is done to 
prove the worth o f  the technique. Various registries are now em erg­
ing which list the num ber o f  cases done w hen these new techniques 
are used, and com m ent on how badly or well they are done and what 
the com plications are. After the feasibility study has been com pleted, 
it is then reasonable to go on to a random ised trial.

Encouraging surgical research
Figure 7.1 lists the key requirements for encouraging surgical 
research.

The Royal College o f  Surgeons and others have to prom ote and stim ­
ulate research and its assessment. Unless an interest and awareness in 
research is fostered, surgeons will in general not do any research. The 
College has said that research is desirable in the education o f  all sur­
geons for a period o f  about one year, full time. The College backs up 
its w ords by providing research fellowships, by supporting professor­
ships and lectureships, and by encouraging surgeons to travel between 
centres — nationally and internationally — to look at research. It also 
supports scientific meetings. Overall, the Royal College o f  Surgeons 
makes a considerable research commitment.

Figure 7.1 Key requirements for surgical research

What we need is -

•  Venture capital

•  Support o f  grant giving bodies to recognise the importance o f  surgical research

•  Time and salaries for young surgeons to do the research
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When is the best time to do research in surgical training?
In surgical training, the main question is when research should be 
done. There is a tendency for surgical trainees to do  their research 
between the MRCS (basic surgical training) and higher surgical train­
ing, the latter lasting for five or six years. It is debatable whether or 
not this is the best time to do research. Many surgeons have, in the 
past, been turned o ff  from  doing research because they feel that they 
have been made to do it in order to get a job later on. That should 
not be the case. Surgical trainees should do research beyond a lim it­
ed period only i f  they want to. Those w ishing to do research for 
longer periods, particularly those w ishing to embark on an academic 
career, have problem s however. If a thesis is the aim , then that means 
that the aspiring academic has to do two or three years extra work 
above and beyond the training done by others. At the other end o f  
the spectrum , merely providing surgical trainees with casual involve­
ment with ongoing research projects is not ideal, but it may at least 
foster the research habit in the trainee.

More recently the MSc has been introduced in many institutions. The 
Royal College o f  Surgeons is itself about to launch an MSc. This is a 
shorter degree allowing trainees to be introduced to research 
m ethodology with a short project. W hether this type o f  research will 
catch on remains to be seen. Most interested parties take the view that 
part time research is not really m uch use. Those who want to do seri­
ous research need to spend the whole time doing it.

Funding surgical training
The next problem  o f  course is how to fund the research. There is 
basically no funding for a research year during the Caiman training 
program m e, so alternative sources have to be found. Money can be 
obtained from  ’ various organisations such as the British Heart 
Foundation, the MRC and the Wellcome Foundation, but these insti­
tutions often want a nam ed person before considering giving a grant. 
Such a person has to be em ployed somewhere, a process which can 
take a year and it is very difficult to have an applicant waiting for that 
length o f  time. The answer is often to use soft money or involve pri­
vate hospitals in financing research fellowships. The College, fortu­
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nately, has now  stepped in to provide m oney to bridge this gap. The 
College has used its funds to provide a num ber o f  ways o f  helping 
with research and has produced a series o f  brochures to advertise the 
fact. Professor Aynsley-Green m entioned earlier the vital im portance 
o f  marketing and presentation, and he is right o f  course.

The one-year research fellowships offered by the College are meant to 
be an opportunity for young surgeons doing the Caiman training 
program m e to do research to a reasonable standard. The applicants 
apply in open com petition and their applications are peer reviewed. 
The project, the applicant and the supervisor are all judged. The 
supervisor is particularly important because o f  the criticism one often 
gets from  non-surgeons that research and higher degrees in surgery 
are o f  a low standard because o f  a lack o f  supervision. Unfortunately 
this is often true. My own first experience in research was when I was 
appointed as a senior house officer in Sheffield, given a desk and told 
to get on with the research. I did not know what to do, so I thought 
I w ould find a cure for cancer! O f course, that is what one tends to 
do when one first starts doing research. Supervision and guidance are 
therefore absolutely vital.

There are also three-year training fellowships in association with the 
MRC, although only a few each year are granted at the present time. 
These are im portant for people wanting to do serious research in 
order to gain a PhD or an MD. Applications for these are assessed in 
the sam e way as for the one-year fellowships, by peer review.

Apart from  fellowships, the College provides pum p prim ing grants 
for newly appointed consultants and senior lecturers. Som eone who 
is keen to do som e research gets appointed to a consultant post and 
finds that there is no money to start research. He then goes into pri­
vate practice and loses the urge to do research. The College therefore 
provides pum p prim ing grants as an opportunity for the candidate to 
obtain up to £ 2 0 ,0 0 0  to start their research.

The joint Royal College o f  Surgeons and MRC training research fel­
lowships m entioned earlier, are an important advance. In the past, the 
MRC had been seen as not funding surgical research and these joint 
fellowships are a particularly good way o f  rectifying this. It has led to
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a lot m ore surgeons applying for research grants with the MRC, who 
are now  m ore aware o f  the quality o f  surgical research.

Finally, the College provides further joint fellowships in com bination 
with local charities which share the financing.

Between 1993 and 1997, the College handed out over 100 fellow­
ships and spent £2.5  m illion in doing so. This money was previous­
ly used to run research departm ents which were working in isolation, 
and were not doing as well as they could do because o f  that. I think 
the College has been very successful in encouraging research. As a 
result o f  this success, other Colleges have started to do the sam e thing. 
For exam ple, the Royal College o f  Surgeons in Edinburgh now offers 
similar fellowships.

The College makes efforts to publicise what it is doing in research. 
The successful candidates for College research fellowships are encour­
aged to attend open days and talk to people about their research. They 
also have their photographs displayed in the College portals, which is 
all good marketing. Graduates see this when they com e into the 
College and they think ‘I ’ll try and get one o f  those.’

A booklet is produced and sent out to all the Fellows o f  the College, 
telling them what has happened. Inside that is a report from  each 
research fellow himself, and on the back is a list o f  all Fellows who 
have donated money to the College. This is not meant to be in any 
way threatening to those who have not m ade a donation, but it does 
seem  to have a certain effect. In other words, the C ollege’s Fellows 
themselves donate money to this program m e, and in 1996 about 
£ 7 0 ,0 0 0  was raised in this way.

Audit
The College, apart from  getting money for research, is also involved 
greatly in audit and epidem iology and this has been going on for 
som e time. Brendan Devlin started o ff  the whole process and in 1998 
the College appointed a Director o f  Epidem iology and Audit in col­
laboration with the London School o f  Hygiene and Tropical Medicine. 
The College has also appointed an assistant director, a surgeon work­
ing part-time, who is responsible for liaising with other surgeons and
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raising the questions that need to be answered whilst encouraging 
their support.

Ensuring proper assessment of surgical techniques
Money is not always available to look at new techniques but the Health 
Technology Assessment (HTA) program m e has helped in this direc­
tion. I am  afraid, however, that it does not always help surgery great­
ly. Important questions such as 'does this operation do better than that 
operation’ , seem  to com e a long way down the list o f  priorities. In 
Holland there is a system financed by the government where appli­
cants can pose a question and apply for support after appropriate peer 
review. Such a system should exist here too i f  we are to encourage sur­
gical research in the future.

An important question is how to ensure that a technique is properly 
assessed before it creeps into general and usually unproven use. This 
is a very difficult problem  but there are various ways o f  tackling it 
(Figure 7.2). Purchasers should not buy the technique unless it is part 
o f  a proper evaluation study. Alternatively, the medical defence unions 
might refuse to support surgeons w ho use techniques which have not 
been proved. Private m edicine is often the engine room  o f  unproven 
techniques and so it may be that the defence unions should consider 
what to do about this, along with the health care providers.

There are plenty o f  exam ples o f  surgical techniques that have been 
introduced w ithout proper evaluation beforehand. Aortic aneurysm 
stenting, which is currently popular in vascular surgery, is an exam-

Figure 7.2 Ensuring proper assessment o f a technique before it is 
used generally

•  Purchasers shouldn’t buy it, or only where it is part o f  a proper study

•  The Defence Unions refuse to support the surgeons unless the technique is part 
o f  a trial

•  Private medicine will not buy it until its efficacy is proven

•  Money must be provided to assess it
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pie o f  how things should not proceed. The usual treatment for aortic 
aneurysm  was to open the patient and insert a graft. A doctor called 
Palmaz invented a metal stent which can be expanded with a balloon 
to stay in place inside an artery. A graft can be stitched onto the stent 
and placed inside the aorta to be used as a variant o f  keyhole surgery. 
This technique is attractive to the public because it is less invasive, but 
it cannot be used on everybody because the anatomy required to 
retain the stent has to be precise. The whole device is expensive. 
Various studies have now been reported, showing no increased m or­
tality associated with use o f  the device but demonstrating problem s 
with it, such as leakage. In this position one would think that trials 
should be done, but they have not been and industry, which is in for 
a profit, is happy to drive the process forward. Each m eeting one goes 
to contains a num ber o f  different com panies all trying to sell new 
stent/graft com binations for the treatment o f  aortic aneurysms, but 
there are no data to support their use. I am glad to say that a proper­
ly funded, random ised study has now started.

The results o f  any new technique can be m ade to look good if  there 
are no controls. So why are surgical trials not done? A view is often 
heard that technology changes so rapidly there is no point in evaluat­
ing the current equipm ent because it will improve. A greater prob­
lem  is that not enough people can be trained to do trials properly. 
Furthermore, i f  a trial is done, som eone has to pay for the equipm ent 
as the manufacturers will not provide it free. This does not happen in 
drug trials but pills are a lot cheaper than stents, which can cost 
between £ 3 ,0 0 0  and £ 4 ,0 0 0  each. W ho pays for this? Not the MRC, 
they would not use public m oney to pay a company for profit. The 
answer is not easy.

Promoting the diffusion of new ideas in surgery
The College is trying to help diffusion by providing hands-on cours­
es where experts are available to instruct the would-be user on how 
to use new techniques and equipment. This will becom e more 
important as post-qualification medical education becom es m andato­
ry. NHS Trusts should encourage people w ho are doing new things to 
attend such courses and should provide them with funds to do so. For
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Figure 7.3 The role o f the College in promoting the diffusion o f 
new ideas

•  In-house journal and bulletin

•  Supporting meetings

•  Via the examination process

•  Providing courses

example, surgeons can thereby be shown laparoscopic surgical tech­
niques properly, rather than testing their skills, or lack o f  them, on a 
patient before they have practised on a m odel. The College also has a 
journal and supports m eetings to inform  surgeons about new ideas. 
It has an exam ination process and provides courses. Through all these 
functions it tries to support surgical research and make it part o f  
training. The role o f  the College in prom oting the diffusion o f  new 
ideas is sum m arised in Figure 7.3.

The future
One way to proceed in the future is first to establish on a m ore for­
mal basis that surgeons do get som e research training, i f  only for one 
year, and money should be provided to make this happen. It should 
also be possible and a matter o f  priority to provide funds to do ran­
dom ised multi-centre studies in any new technique that is used in the 
future. The way in which laparoscopic surgery and endovascular pro­
cedures are being introduced is an exam ple o f  how things should not 
be done. Unless money is made available for studies, surgeons will 
never change. Simply saying that surgeons should not do new proce­
dures is not a way forward as this stam ps on innovation and prevents 
change, and I am  sure that no-one would want to see that happen.
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Discussion

PROFESSOR ARA DARZI

My first point is that surgical research may be divided into so-called 
mechanical technology and biological technology. Unlike academic 
departm ents o f  surgery in this country, if  you look across the Atlantic, 
over the last decade or so m ost o f  the funding has tipped the balance 
towards biological technology and biological research. I find that sad. 
Rather we should be trying to get people to fund research into 
mechanical technology. This is really where the role o f  the Royal 
College is important in funding research, rather than the traditional 
funding that is received from  the MRC or the Wellcome Trust that is 
usually in the basic science, biological area.

As far as training is concerned, I suspect m ost surgeons are always try­
ing to excel in their surgical rather than their research prowess. This 
can lead to problem s when capable but non-academ ic surgeons try to 
evaluate a new technology. So the Royal C ollege’s role in setting up a 
training program m e is important. The training facilities in the 
College are supported by the W olfson Foundation and the Department 
o f  Health. The state o f  the art surgical training skills laboratories pro­
vided will arm any surgeon before entering the operating theatre with 
the basic skills required.

One o f  the questions that arises from training is w ho should fund the 
training program m es in the newer technologies? That has been a 
m ajor issue. One does not expect a trainee to pay an average £ 2 ,000  
a year to learn three or four procedure-specific courses for new tech­
nologies, such as the insertion o f  a vascular stent in an aortic 
aneurysm, for example. These are expensive courses, and the resources 
need to be found to fund individuals to attend them. Otherwise, high 
quality courses will exist but there will be no m echanism  o f  ensuring 
that surgeons are fulfilling the basic requirements in training before 
they undertake a new procedure. I do not really know who needs to 
address that: whether it is the purchasers; whether the Trusts should 
pay for their surgeons to attend courses at the Royal College, or any o f 
the courses that are franchised to their own Trust, before they embark 
on a new procedure; or whether it should be the government w ho will 
provide a substantial amount o f  money for training.
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Chapter 8 
Summing up

PROFESSOR SIR MILES IRVING

Is surgical research different?
Fundamentally, surgical research is no different from any other 
research that involves the treatment o f  patients. I think all o f  us would 
agree, however, that it is m ore problematic. Having been involved 
m yself in a num ber o f  RCTs, organised by others on a multi-centre 
basis, I know that one o f  the issues is preventing the trial workload 
interrupting daily work. Can anything be done to improve the situa­
tion? I think the answer has to be ‘yes’ ; and I think the first thing to 
do is stop ourselves thinking that service provision prevents us from 
conducting research.

Surgeons’ interest in evaluation
The old story o f  ‘problem  surgeons’ is a bit o f  a myth, in my view. 
Surgeons have not always done as well as they could with evaluation, 
but at the sam e time there is not a lot to be asham ed about either. 
More than 200 years ago, John Hunter (1728-1 793) pointed out that 
i f  surgeons were going to be good surgical scientists they had to fol­
low  up, closely record and learn from , the progress o f  patients. In ret­
rospect, the individual w ho had the m ost impact in this area was 
Ernest Codm an (18 6 9 -1 9 4 0 ; see for exam ple: McLendon, 1990, for a 
review o f  Codm an's contribution). He m ade it quite clear that the 
m onitoring o f  outcom es and the m ethods o f  introducing new proce­
dures should be systematised and orderly. SERNIP’s regulations and 
description o f  how a new procedure should be introduced are virtu­
ally identical with what Codm an recom m ended. Interestingly, 
Codm an then said that, having done the efficacy studies, the next 
move was up to the College, in his case the American College o f  
Surgeons. He considered that it was the College’s job to supervise the 
dissem ination o f  the new technology. I will com e back to this 
because I think it is still relevant.

There have been som e successful random ised trials in surgery in the 
UK. Goligher perform ed one o f  the earliest random ised trials which
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gave very clear results affecting treatment (Goligher et al., 1968). The 
MRC European Carotid Surgery Trial is a recent good exemplar 
(European Carotid Surgery Trialists’ Collaborative Group, 1998). In 
my own speciality, colo-rectal surgery, I find evidence-based gu ide­
lines for the m anagem ent o f  colo-rectal cancer, produced by the Royal 
College in association with the Association o f  Coloproctology. There 
are several RCTs and a cost-effectiveness analysis with a positive out­
com e; and there is a Cochrane group associated with colo-rectal can­
cer. Given the opportunity, surgeons are indeed interested in 
evaluation. It is other factors that cause the problem s.

The scope of surgical research
Everyone w ould agree that there has to be collaboration between the 
three m ajor research areas: the laboratory; the technology transfer 
from  laboratory to efficacy studies; and using HTA to address effec­
tiveness in use. The best laboratory research in the world is useless if  
it does not then make the transfer to efficacy studies. It is therefore 
very im portant that surgeons working in collaboration make the 
transfer from  the laboratory to the specialist centre, where the tech­
nology is investigated in clinical surroundings, and then onwards to 
practice.

The MRC funds the laboratory work and the surgeons themselves, 
through the Colleges and the charities, fund m ost o f  the research fel­
low s at that level. The transfer from  laboratory to efficacy study can 
now  be funded through the NHS R&D m echanism , som etim es by 
regional R&D but also by national R&D. The HTA program m e funds 
this aspect as well.

Evaluation is a key part o f  health services research and should not be 
bypassed. Virtually all effective evaluation was bypassed in the case o f  
laparoscopic surgery, where a new technique was introduced driven 
by com m ercial pressure, personal enthusiasm and patient demand. So 
students have to be educated, both at undergraduate and postgradu­
ate level, that evaluation is important. Purchasing authorities also 
have a role to play in encouraging evaluation. They have to say that if  
the NHS, or the government through the MRC, is investing in an eval­
uation, then it is quite w rong for other surgeons to weaken that eval­
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uation by using the new technology without incorporating it into 
evaluation studies.

The NHS Executive’s ‘Executive Letters’ to health authorities do pro­
vide support to the purchasers in this matter by saying that i f  a pro­
cedure is still being evaluated then it does not recom m end that it be 
purchased. Sadly, som etim es such procedures are still purchased, 
although the Culyer funding m echanism  may reduce the likelihood o f 
this happening in the future. If som e NHS Trusts are deliberately 
underm ining studies that are being carried out and funded by other 
parts o f  the NHS, then the threat o f  discontinued Culyer funding to 
that particular Trust could be a very powerful incentive to comply. 
This m echanism  has already been used in that way.

Problems of evaluation
There are several problem s in designing evaluations. There is a culture 
that makes evaluation difficult. It is not just the profession, it is the 
public as well. I think a m ajor effort has to be made to influence the 
public. About half o f  my teaching time is now involved in giving lec­
tures at the request o f  the public. I spent a day talking to 700 m em ­
bers o f  the Multiple Sclerosis Society and not one hostile comment 
about our evaluative approach to the use o f  beta interferon emerged. 
Indeed there was deep understanding o f  the need for evaluation. 
Now, o f  course, that is a selected group but i f  they can understand then 
I think the public as a whole can understand. I think we must also get 
on board professional help in getting the public to understand two 
concepts: one is ‘evaluation’ and the other is ‘uncertainty’ .

There are 'problem s with RCTs but Robin McLeod, Professor o f  
Surgery in Toronto, has pointed out (M cCleod et al., 1996) that i f  you 
look at surgical techniques, about 40%  are suitable for random isation. 
Excuses can be m ade for not investigating conditions eminently suit­
able for test by random isation but there is no justification for that. 
There remain, however, 60%  o f  conditions where other types o f  study 
than RCTs will have to be performed.

The problem  o f  the learning curve in new surgical treatments is an 
issue that the M ethodology Panel o f  the HTA Programm e is address­
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ing. There are m ethodological scientists am ongst us who say that the 
learning curve can be incorporated into the assessm ent o f  a tech­
nique. I do not play down the difficulties in such trials, but I think 
there are solutions.

RCTs or HTAs cannot be perform ed on absolutely everything and 
other techniques are required. Once again, the M ethodology Panel o f  
the HTA Programm e is looking at this. I have no doubt in my own 
m ind that the DEC m ethodology pioneered by the Wessex Institute for 
Public Health (see chapter 4  above) is a way forward which will give 
purchasers and providers a quick answer. It is encouraging that a lot 
o f  these quick answers are confirmed as correct by other studies later 
on. We have to develop a m echanism  for increased collaboration with 
that approach.

Concerning money, I think that i f  we use the existing funding prop­
erly, then enough is already in place.

Opportunities
I think the m ost important opportunity is that the NHS has great 
potential to be used as a test bed. One o f  the problem s that I see with 
surgical trials is that, with poor recruitment rates, they can take a long 
time. Surgeons have got to learn to use the NHS as a test bed and with 
60 m illion people in this country all using the NHS, the opportuni­
ties to answer questions quickly i f  everybody collaborates is unique.

So once again we return to how to encourage the surgical profession 
to take part in research. The answer in my view m ust com e through 
our professional bodies. I think the Colleges have m ade a good start 
and they ought to carry on and take the agenda further. Trainees need 
to be educated o f  the necessity for evaluation.

Within surgery there are specialty associations for particular aspects 
o f  surgery. The colo-rectal surgeons have got o ff  to a good start in this 
respect, and have produced evidence-based guidelines. The urologists 
have followed and others need to be brought on board too. I think 
also that there has been a change o f  hearts and m inds in many areas, 
and it is quite interesting at surgical m eetings now to hear people 
stand up questioning the evidence base for a particular technique.
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The other opportunity is that there is now  an early warning system in 
place, identifying new technologies, which needs to be m ade very 
effective.

Solutions
The four ‘P’s are a start: we need to influence the profession, the pub­
lic, the press and the politicians. Sadly, I think the fact that annual 
NHS R&D funding has recently been cut by £10  m illion, although not 
a big am ount in relation to the total, is perhaps big enough to send a 
m essage that the politicians have not yet been fully convinced o f  the 
value o f  evaluation.

There have been som e very successful trials that have been carried out 
and the reasons why these were successful need to be explored. We 
need to look at new m ethodologies: explanatory trials versus prag­
matic trials. M odelling provides an interesting framework for evalu­
ation but it needs an evidence base first.

Rewards for undertaking research are very important. One option 
that needs to be explored is giving time, rather than money, as a 
reward: time for surgeons to perform  operations that are going to be 
incorporated into studies; and also time to think. If there is going to 
be continuing professional development, colleagues in the NHS need 
som ething like a sabbatical at regular intervals. I am  not talking about 
a year’s sabbatical but short periods to think, to learn, to train. I 
believe the Royal Colleges ought to be a focus for training, and also 
for the advancement o f  the health services research in general. The 
concept o f  the MSc in health services research currently being put for­
w ard by the Royal College o f  Surgeons is a very good  way forward.

The involvement o f  industry in the so-called ‘fourth hurdle’ o f  estab­
lishing the cost-effectiveness o f  a surgical technology is important. 
The creation o f  NICE in April 1999 has provided a strong stim ulus for 
that. Industry has been quite fascinated by the whole R&D process 
but also somewhat disturbed by it. Nevertheless it too now sees the 
necessity for being involved in an evaluative process.
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Future directions of the R&D programme
HTA asks ‘does it work, for w hom , at what cost?’ But there is anoth­
er research area where surgeons can be particularly involved, and that 
is service delivery and organisation. So, having asked ‘does it w ork?’ , 
the second question for research is ‘how can it be delivered?’ How 
surgical services are delivered is som ething w hich surgeons ought to 
be thinking about already. In fact, the Colleges have already produced 
docum ents about the delivery o f  services. What is needed now is an 
evidence base. Service delivery and organisation is a new research 
program m e, with funding started in 1998.

A smaller but also im portant area is evaluating new interventional 
technologies, in other w ords those where industry does not have 
m uch interest in providing the technology concerned, but the NHS 
sees a need for it.

Overall, what is needed is to bring m ore people on board into the 
w hole area o f  evaluation and to use the NHS as a test bed, for it offers 
a trem endous supportive structure to allow us to undertake these 
evaluations. I think i f  we do this, and if  we are led by bodies like the 
Royal College o f  Surgeons, then holding this m eeting in another ten 
years time m ight tell a very different story.
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