
Viewpoint

During the past 50 years, techniques and results in
surgery have advanced enormously. Heart and lung
surgery is now routine and is becoming steadily less
invasive. Stapling devices have improved the speed and
reliability of gastrointestinal surgery, and minimally
invasive techniques are routinely used in procedures
ranging from adrenalectomy, through gastric bypass for
obesity, to difficult hernia repairs. Glimpses of the
future have included demonstrations of robotic surgery,1

telesurgery,2 and surgery augmented by simultaneous
optical and MRI examination of the tissues.3 Parallel
advances in supportive and anaesthetic care are allowing
more ambitious procedures to be done in high-risk
patients. 

Despite these advances, concern and pessimism are
prevalent in the surgical community. Many senior
surgeons are preoccupied with future threats to the role
and professional ethos of the surgeon. Increasingly
complex medicine has driven rises in both technical
specialisation and the costs of health care, while changes
in social and political attitudes have heightened
expectations of success among the recipients of surgery
and have forced reductions in working hours and
training years for surgical trainees. The old system,
under which the consultant and his team took on total
responsibility for all aspects of management, is clearly
incompatible with the changes of recent years. Many
surgeons now look at the proposed huge reduction in
overall training time and wonder how current levels of
surgical expertise can be maintained, let alone increased.
They worry that diffusion of responsibility for the overall
care of the surgical patient through shift systems will
increase the risks of harm inherent in high-intensity,
high-tech hospital care. Consultants trained in the old
system foresee a loss of professional values leading to a
diminished role for the surgeon as a kind of clinical
lathe operator, without any continuing responsibility for
his patient—deskilled, disempowered, and easily
manipulated by financial decision makers in charge of
hospitals. 

This gloomy vision of the future is understandable, but
it is not inevitable. Surgeons are pragmatists, well used
to making the best of difficult situations. We can and
should use the opportunities afforded by new technology
and organisational changes to develop a new set of
professional values appropriate for the challenges of the
modern clinical environment. Surgery will need to adapt
to strengthen the defining features of its
professionalism—control over setting standards and
responsibility for organising, appraising, and
maintaining the quality of work. In at least five areas
(training, specialisation, knowledge management,
theatre teamwork, and quality improvement), major

changes in surgical practice are now likely, but a positive
approach could allow us to improve the quality of our
care and to retain important elements of control over our
working lives. By integrating the changes needed in
these areas we can develop a new professional paradigm
based on self-examination, quality improvement, and
reliability. 

Training
The training of surgeons has, for generations, followed
the ancient model of the medieval craftsman’s guilds,
which had many strengths. However, obvious
weaknesses included the need for a long training period,
the strong emphasis placed on authority rather than
logic or evidence, and the role of the master as both
trainer and assessor. This model is unsuitable for
modern surgical training, but what will replace it is
unclear. Educational research on the training of
surgeons is in its infancy. Preliminary work has focused
on the use of simulation in technical training4,5 and on
the objective assessment of surgical skill.6,7

Technical competence during training has not
formally and directly been assessed because of the lack
of reliable tools with which to do this. Pioneering work
in Canada and in London has produced validated
techniques for measuring and interpreting the
movement of a surgeon’s hands8 and for global
assessment of tissue handling skills.9 However, there are
limits to the value of these techniques since successful
surgery depends greatly on higher level skills, such as
judgment, planning, and effective coordination of a
theatre team. Industrial psychologists have much
experience of assessing teams at work, and lessons from
their work in aviation and high-risk industry are now
quoted frequently in medical publications.10,11 The use of
simulator training to measure surgical competence will
probably increase in importance,12,13 becoming more
sophisticated, cheaper, and better validated, while
opportunities for trainees to carry out real procedures
shrink compared with the exposure of their
predecessors. Laparoscopic simulation will eventually be
feasible on a home personal computer out of official
working hours, whereas simulation time in the surgical
skill suite will become a sought after resource. Such
training may be tedious at times, but can hardly
compare with the drudgery of the endless hours on-call,
which formed the bedrock of the previous system.
Simulation of open surgery will also be developed, but
will probably concentrate on team training and on the
essential skills of surgery, rather than on specific
procedures. 

We need to show now that such training, in a modern,
well-validated curriculum with competency assessment
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can be effective. Veterans of the previous training
culture may be sceptical, but will now have little choice
but to give this new style a chance. If it can in some part
substitute for that unreliable and tediously acquired old
mistress, experience, then perhaps overall technical
competence is not doomed to inevitable decline.

Specialisation
Specialisation has changed British surgical practice
enormously over the past 10 years leading to the near
demise of the concept of the general surgeon. We now
assume that specialist units will provide all but the most
trivial (or the most urgent) of surgical services, and the
practice of most who would, 10 years ago, have described
themselves as general surgeons is now very much more
circumscribed. This change brings new problems.
Remote and rural communities are threatened with the
complete loss of local surgical services as equity of
provision is deemed to mean that a far away specialist
service is preferable to a local generalist. Specialist
surgical groups tend to lose a sense of common purpose,
which does not strengthen their political voice; even
broadly based organisations such as the Royal Colleges
cannot function as effective spokesmen for groups who
do not feel affinity for each other. 

Practising within a narrow field, rather paradoxically,
could encourage the return of opinion-based medicine,
since within such a limited field of practice it is easier to
persuade oneself of one’s own expertness. But perhaps
our responses to change reveal something important
about our own motivations and assumptions. Are the
negatives completely unbalanced by any positives? Of
course not. The assumptions in favour of specialisation
do seem to be borne out by empirical observation in a
wide variety of contexts,14–16 although scientifically valid
comparisons of specialist and non-specialist surgery are
difficult. Conversely, it is difficult to argue that specialist
treatment is always better. However, we need a national
framework for surgical services, and it seems clear that
this will need to involve more specialist posts with a
shrinking number of generalists filling in the gaps. Some
senior surgeons bemoan the loss of variety in the job and
the loss of skills that accompanies it. But the sense of loss
is felt keenly only by those who have experienced an
alternative. None of us practising now can remember the
days when a single surgical firm dealt with orthopaedics,
urology, and gynaecology, or would have any enthusiasm
for the idea of a return to this breadth of practice. I
remember assisting at lists containing a parotid tumour,
a rectal prolapse, and a vascular graft, which I found most
exciting as a junior trainee, but modern registrars would
recoil at the thought. Most importantly, change has to be
for the benefit of the patient, not the satisfaction of the
practitioner. 

Specialist practice promotes knowledge of expected
outcomes and the effects on them—consider, for
example, the current audit system for UK cardiac

surgeons.17 A detailed knowledge of ones’ own subject
will need to be allied to a good understanding of its
limitations, and a greater willingness to work in teams
where a patient’s problems encompass several specialist
areas. This is difficult, not impossible, and integration of
these efforts by one of the senior specialists is a task that
will become an important aspect of the teamwork
training discussed above. Difficulties with the specialist
model will remain. It seems obvious that the young
prospective surgeon must be given some way of
experiencing a variety of options before making a
decision on a lifelong career, and (in my opinion) we
have yet to come up with a satisfactory way of achieving
this. Equally, career posts will need to be designed with
some humanity, so that future generations of specialist
surgeons will take pride in their detailed knowledge and
expertise within their own area, and happily regard
recognition of its boundaries and cooperation with
others as part of their professional paradigm.

Knowledge management
The use of systematic reviews to guide health policy, the
improvement in the study design and reporting seen in
major journals, and public acknowledgement of
evidence-based medicine by experts talking about their
opinions can be regarded as successes for the
movement. For surgeons, the bold vision of searching
and analysis of the scientific record integrated into daily
clinical life has not, however, come about. The key
obstacle has been the time it takes to find and evaluate
the evidence that is needed. This process will inevitably
change as the speed and power of computers in
presenting and organising information increase.18–20 The
current proliferation of online databases and resources
and the popularity of meta-analysis have led to a
situation where digests of the available evidence will
soon be available for most important clinical decisions
and questions. As computing power increases, it will
become feasible to request and receive near-instant
summaries of the relevant evidence on particular clinical
questions.21 An interesting question will then arise as to
whether the conscientious professional will feel obliged
to use them. Initial attempts at computerised decision
support in general practice have outlined its potential,22

and in the computerised hospital of the near future it is
probable that decision-support aids, warnings, and
suggestions based on the best available evidence will
become items that appear by default when a clinical
decision is recorded online. Hospitals will probably want
us to consider the electronically provided evidence to
keep to a minimum the risk to the hospital from
indefensible decisions made out of ignorance of the
evidence. An injunction to do so will probably become a
standard part of hospital clinical governance policy.
Approached in this way, knowledge management could
appear as an alarming threat to clinical autonomy, but if
clinicians take the initiative we can use the support of
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information-technology evidence to help define and
strengthen our professional ethos. By emphasising the
professional duty of a doctor to use the best evidence
available in making clinical decisions we can make it
clear that we embrace the opportunities for better
decision making that knowledge management offers,
while insisting that a human being should retain the
final say in interpreting the evidence and making the
decision in conjunction with the patient. It will be
important for doctors to retain the right to make
decisions contrary to the recommendations when they
feel that the clinical context justifies it, but they must be
prepared to record and justify their reasoning. 

Rigorous scientific assessment of the importance of
information-technology evidence will, of course, be
needed. If these findings confirm that such tools
significantly improve outcomes, then objectors will be
left effectively demanding the right to provide inferior
treatment. The conscientious surgeon of the future will
probably use computerised evidence-based decision
support as routinely as we use sterilised instruments. By
the same token, making important clinical decisions
without at least examining the easily available relevant
evidence could come to be thought of as reckless or even
unethical. If surgeons seize the initiative when
computer systems prove their worth in well conducted
studies, and quickly recommend the use of decision
support as a professional value, we could have an
opportunity to ensure that the way in which it is
introduced best fits the needs of the practising surgeon,
rather than the professional manager.

Team communication in theatre
In the face of the great changes in surgical techniques
and perioperative care during the past 50 years, it is
surprising that the operating team itself has hardly
changed at all and that the effects of team dynamics,
interactions, and behaviour on the quality of the care
provided remain largely unconsidered. Surgery involves
complex manual tasks, which must be undertaken with
a high degree of precision, sometimes under substantial
stress and time pressure. Abnormal anatomy can
obscure the nature of the task, and the consequences of
failure can be fatal for the patient and professionally and
psychologically devastating for the surgeon. Theatre
environments are often noisy, with distractions from
verbal communications and monitors irrelevant to the
immediate task. Theatre technology is increasingly
sophisticated, complex, heterogeneous, and potentially
dangerous. Satisfactory performance cannot be achieved
by an individual working alone, but requires teamwork
between a surgeon, assistant, scrub nurse, and
circulating nurse. There are multiple opportunities for
misunderstanding, conflict, and poor coordination of
actions. 

The substantial morbidity attributable to systems
errors in hospital care has been well documented.23–25

Studies of operating teams have shown that minor
errors are common26 and that team communication is
consistently rated lower than four other measures of
team performance.27 Other professional groups, such as
the military, the petrochemical industry, and aviation,
have responded to situations needing high reliability
team performance by developing standards for team
communication and formal training programmes to
ensure compliance with these. This training is believed
to be very useful in avoiding performance failures when
difficult situations occur.10,11 There is a large element of
unexplained variability in surgical outcomes,28–30 and the
lack of a standard for theatre team behaviour could help
to explain the differences noted in departmental
performance. The intellectual argument for standard-
ising and improving team communication in the
operating theatre therefore seems strong, although
uncritical adoption of systems designed for other
workplaces would probably fail. Research to establish
what benefits team training can yield in surgical practice
will be important. This should be easier to do in a
rigorously controlled fashion in surgery than it has been
in aviation where the number of events is so small that
trials are not feasible. If team training proves successful
it will become a professional duty for the operating
surgeon, as one of the leaders of the team, to give
briefings, chair debrief sessions, and cross-check
formally with others on the team at critical stages of an
operation. This kind of departure from the current
standard theatre culture is bound to feel awkward
initially, but if the evidence supports it, formal team
communications will become another professional
standard for surgeons.

Continuous quality improvement 
In times past, both the magnitude and the causes of
variation in surgical outcomes were largely unknown;
surgical culture was individualistic and pride in
technical expertise was bolstered in many cases by
inaccurate knowledge or blissful ignorance of one’s
outcomes or how they compared with those of others.
Poor outcomes from causes other than surgical
technique were sufficiently common to obscure the
effects of particular surgical practices. Variability was
regarded as inevitable by both the profession and the
public, and many surgeons argued that fair comparisons
between surgical teams were simply impossible. In the
past decade, however, improved data collection and
analysis techniques have allowed adjustment for case
mix factors between departments. Uncomfortably, this
leaves a great deal of variation among surgical outcomes
unexplained. The need to audit surgical outcomes and to
feed data back into changes in practice has been
recognised for many years, but remains largely
unpractised in the UK. Most surgeons obtain some
information informally on their specialist practice, but
very few institute a formal means of analysis and
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completion of the audit loop. There has been no effective
pressure to compel surgeons to undertake this activity,
and the lack of resources and time for it have provided
convenient reasons for inaction. Self-criticism is always
difficult, and critical analysis of the results and practices
of consultant colleagues may be even more problematic.
Truly independent review is often impractical. Now that
expert units are able to produce credible results showing
that major surgery can be consistently carried out with a
low mortality risk, public and political pressure for
uniform high standards has become ever more intense. 

Consistency is difficult, and to meet modern
expectations the profession will need to radically
change its working culture to place greater emphasis on
constant evaluation of incidents and results to allow
improvement of future practice. The effectiveness of
continuous quality improvement systems in ensuring
reliable high performance is widely accepted in
industrial settings, but some clinicians argue that the
unique characteristics of their work make this type of
approach inapplicable. This argument is unconvincing,
especially when one considers elective surgery in which
the same or similar procedures are carried out
repeatedly. The development of a safety culture, much
discussed in recent years, forms an important part of any
quality improvement programme for surgery. Incident
reporting systems and a systems approach to the
analysis of incidents can help us identify and eliminate
the factors which lead to problems in our practice.
Uncritical enthusiasm is always dangerous, however,
and appropriate modifications must be made to systems
adopted from other cultures and professions. 

Initial trials of incident reporting systems in surgical
wards suggest that nurses are much more likely than
doctors to make reports, but that the incidents reported
are strongly skewed by professional culture and do not
reflect the true picture of the important things that go
wrong on wards (unpublished). As well as agreed risk
adjustment procedures, the reporting of surgical
outcomes urgently needs uniform reporting standards
so that the same core data are obtained in each study.
The incentives for proper analysis of surgical results are
now unfortunately provided by the fear of trial by media,
or arbitrary action by managers, which can follow from
superficial comparisons of results not adjusted for
preoperative risk. Surgeons therefore need to know
whether their results match up to those of their peers,
and only comprehensive audit on a cooperative basis can
yield reliable risk-adjusted data. It is therefore essential
for all surgeons to engage in credible, validated
cooperative audit with proper use of risk-stratification
techniques to allow reasonably fair comparisons
between surgeons and departments. This should already
be considered a professional obligation by all surgeons,
and, for example, is a requirement for recognition as a
cancer treatment unit in the UK. Novel statistical tools,
such as cumulative sum techniques, will allow the

performance of a surgeon or department to be followed
continuously over time with the aim of identifying
divergences from expected outcomes or practices as
early as possible, and these will become more
sophisticated with time.31 The lack of personnel with the
time and skills to enter and check the data at hospital
level will hopefully cease to hold data recording back, as
hospital recording systems become increasingly
computerised and integrated, so that data entry will
occur automatically as part of the routine documentation
of inpatient care. 

Conclusion
The profession of surgery is changing rapidly, and this
change has posed problems for surgeons who see the
principles which they previously used to define their
professionalism becoming obsolete or unworkable. The
new surgical environment does not, however, eliminate
the need for surgical professionalism. Rather, it
changes the problems that need to be addressed and,
therefore, the professional codes that will be needed.
Surgeons in the 21st century will still need to define
their own standards of excellence and strive to ensure
that their patients receive the highest possible standards
of care. Surgical training will become better validated,
more structured, and more dependent on simulation as
will assessment of surgical technical competence.
Clinical decision-making will become more dependent
on interaction with computerised decision support
based on analysis of the best available evidence.
Teamwork in the operating theatre will become better
structured and team communication training will
become the accepted standard. Concepts of continuous
quality improvement will become accepted, with
effective incident reporting and analysis systems on
wards: sophisticated statistical analysis will allow
meaningful interpretation of departmental results and
enable completion of the quality cycle. Adherence to
these principles will form the framework for the
professional attitudes of the next generation of surgeons.
The overarching objective of surgical professionalism
has always been to ensure that everything that can be
done to ensure a good outcome for the patient is done.
This will not change.

Conflict of interest statement
I declare that I have no conflict of interest.

References
1 Purkayastha S, Athanasiou T, Casula R, Darzi A. Robotic surgery:

a review. Hosp Med 2004; 65: 153–59.
2 Marescaux J, Leroy J, Gagner M, et al. Transatlantic robot-assisted

telesurgery. Nature 2001; 413: 379–80.
3 Gould S, Darzi A. The magnetic resonance operating theatre.

Br J Surg 1997; 84: 595–97.
4 Kneebone R. Simulation in surgical training: educational issues

and practical implications. Med Educ 2003; 37: 267–77.
5 Torkington J, Smith SG, Rees BI, Darzi A. The role of simulation

in surgical training. Ann R Coll Surg Engl 2000; 82: 88–94.
6 Martin JA, Regehr G, Reznick R, et al. Objective structured

assessment of technical skill (OSATS) for surgical residents.
Br J Surg 1997; 84: 273–78.

180 www.thelancet.com Vol 367   January 14, 2006



Viewpoint

7 Mackay S, Datta V, Chang A, Shah J, Kneebone R, Darzi A.
Multiple Objective Measures of Skill (MOMS): a new approach to
the assessment of technical ability in surgical trainees. Ann Surg
2003; 238: 291–300.

8 Datta V, Chang A, Mackay S, Darzi A. The relationship between
motion analysis and surgical technical assessments. Am J Surg
2002; 184: 70–73.

9 Rosen J, Solazzo M, Hannaford B, Sinanan M. Objective
laparoscopic skills assessments of surgical residents using Hidden
Markov Models based on haptic information and tool/tissue
interactions. Stud Health Technol Inform 2001; 81: 417–23.

10 Helmreich RL. Managing human error in aviation. Sci Am 1997;
276: 62–67.

11 Fisher J, Phillips E, Mather J. Does crew resource management
training work? Air Med J 2000; 19: 137–39.

12 Ota D, Loftin B, Saito T, Lea R, Keller J. Virtual reality in surgical
education. Comput Biol Med 1995; 25: 127–37.

13 Kneebone R. Simulation in surgical training: educational issues
and practical implications. Med Educ 2003; 37: 267–77.

14 Smith JA, King PM, Lane RH, Thompson MR. Evidence of the
effect of specialization on the management, surgical outcome and
survival from colorectal cancer in Wessex. Br J Surg 2003; 90:
583–92.

15 Ashkan K, Guy N, Norris J. Sub-specialisation in neurosurgery:
perspective from a small specialty. Ann R Coll Surg Engl 2003; 85:
149–53.

16 Tu JV, Austin PC, Johnston KW. The influence of surgical specialty
training on the outcomes of elective abdominal aortic aneurysm
surgery. J Vasc Surg 2001; 33: 447–52.

17 Fine LG, Keogh BE, Cretin S, Orlando M, Gould MM. UK Cardiac
Surgery Experience. How to evaluate and improve the quality and
credibility of an outcomes database: validation and feedback study
on the UK Cardiac Surgery Experience. BMJ 2003; 326: 25–28.

18 Greenes RA, Tarabar DB, Krauss M, et al. Knowledge management
as a decision support method: a diagnostic workup strategy
application. Comput Biomed Res 1989; 22: 113–35. 

19 Matheson NW. Things to come: postmodern digital knowledge
management and medical informatics. J Am Med Inform Assoc
1995; 2: 73–78. 

20 Kalogeropoulos DA, Carson ER, Collinson PO. Towards
knowledge-based systems in clinical practice: development of an
integrated clinical information and knowledge management
support system. Comput Methods Programs Biomed 2003; 72: 65–80. 

21 Frize M, Wang L, Ennett CM, Nickerson BG, Solven FG,
Stevenson M. New advances and validation of knowledge
management tools for critical care using classifier techniques.
Proc AMIA Symp 1998: 553–57. 

22 Knab JH, Wallace MS, Wagner RL, Tsoukatos J, Weinger MB.
The use of a computer-based decision support system facilitates
primary care physicians’ management of chronic pain.
Anesth Analg 2001; 93: 712–20.

23 Brennan TA, Leape LL, Laird NM, et al. Incidence of adverse events
and negligence in hospitalized patients: results of the Harvard
Medical Practice Study I. N Engl J Med 1991; 324: 370–76. 

24 Gawande AA, Thomas EJ, Zinner MJ, Brennan TA. The incidence
and nature of surgical adverse events in Colorado and Utah in
1992. Surgery 1999; 126: 66–75.

25 Vincent C, Neale G, Woloshynowych M. Adverse events in British
hospitals: preliminary retrospective record review. BMJ 2001; 322:
517–19.

26 de Leval MR, Carthey J, Wright DJ, Farewell VT, Reason JT.
Human factors and cardiac surgery: a multicenter study.
J Thorac Cardiovasc Surg 2000; 119: 661–72.

27 Healey AN, Undre S, Vincent CA. Developing observational
measures of performance in surgical teams. Qual Saf Health Care
2004; 13 (suppl 1): i33–40.

28 Birkmeyer JD, Sharp SM, Finlayson SR, Fisher ES, Wennberg JE.
Variation profiles of common surgical procedures. Surgery 1998;
124: 917–23.

29 Birkmeyer JD, Siewers AE, Finlayson EV, et al. Hospital volume
and surgical mortality in the United States. N Engl J Med 2002; 346:
1128–37.

30 McCulloch P, Ward J, Tekkis PP. Mortality and morbidity in 
gastro-oesophageal cancer surgery: initial results of ASCOT
multicentre prospective cohort study. BMJ 2003; 327: 1192–97.

31 Beiles CB, Morton AP. Cumulative sum control charts for
assessing performance in arterial surgery. Aust N Z J Surg 2004;
74: 146–51.

www.thelancet.com Vol 367   January 14, 2006 181


	Surgical professionalism in the 21st century
	Training
	Specialisation
	Knowledge management
	Team communication in theatre
	Continuous quality improvement
	Conclusion
	References


