
Clinical effectiveness and 
cost-effectiveness of 
laparoscopic surgery for 
colorectal cancer: systematic 
reviews and economic evaluation

A Murray,1
*

T Lourenco,1 R de Verteuil,1,2

R Hernandez,2 C Fraser,1 A McKinley,3

Z Krukowski,3 L Vale1,2 and A Grant1

1 Health Services Research Unit, University of Aberdeen, UK
2 Health Economics Research Unit, Institute of Applied Health Sciences,

University of Aberdeen, UK
3 NHS Grampian, Aberdeen, UK

* Corresponding author

HTAHealth Technology Assessment 
NHS R&D HTA Programme

Health Technology Assessment 2006; Vol. 10: No. 45

Executive summaryLa
pa

ro
sc

op
ic

 s
ur

ge
ry

 fo
r 

co
lo

re
ct

al
 c

an
ce

r

Copyright notice

© Queen's Printer and Controller of HMSO 2006

HTA reports may be freely reproduced for the purposes of private research and study and may be included in professional journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising

Violations should be reported to hta@hta.ac.uk

Applications for commercial reproduction should be addressed to HMSO, The Copyright Unit, St Clements House, 2–16 Colegate, Norwich NR3 1BQ



How to obtain copies of this and other HTA Programme reports.
An electronic version of this publication, in Adobe Acrobat format, is available for downloading free of
charge for personal use from the HTA website (http://www.hta.ac.uk). A fully searchable CD-ROM is
also available (see below). 

Printed copies of HTA monographs cost £20 each (post and packing free in the UK) to both public and
private sector purchasers from our Despatch Agents.

Non-UK purchasers will have to pay a small fee for post and packing. For European countries the cost is
£2 per monograph and for the rest of the world £3 per monograph.

You can order HTA monographs from our Despatch Agents:

– fax (with credit card or official purchase order) 
– post (with credit card or official purchase order or cheque)
– phone during office hours (credit card only).

Additionally the HTA website allows you either to pay securely by credit card or to print out your
order and then post or fax it.

Contact details are as follows:
HTA Despatch Email: orders@hta.ac.uk
c/o Direct Mail Works Ltd Tel: 02392 492 000
4 Oakwood Business Centre Fax: 02392 478 555
Downley, HAVANT PO9 2NP, UK Fax from outside the UK: +44 2392 478 555

NHS libraries can subscribe free of charge. Public libraries can subscribe at a very reduced cost of 
£100 for each volume (normally comprising 30–40 titles). The commercial subscription rate is £300 
per volume. Please see our website for details. Subscriptions can only be purchased for the current or
forthcoming volume.

Payment methods

Paying by cheque
If you pay by cheque, the cheque must be in pounds sterling, made payable to Direct Mail Works Ltd
and drawn on a bank with a UK address.

Paying by credit card
The following cards are accepted by phone, fax, post or via the website ordering pages: Delta, Eurocard,
Mastercard, Solo, Switch and Visa. We advise against sending credit card details in a plain email.

Paying by official purchase order
You can post or fax these, but they must be from public bodies (i.e. NHS or universities) within the UK.
We cannot at present accept purchase orders from commercial companies or from outside the UK.

How do I get a copy of HTA on CD?

Please use the form on the HTA website (www.hta.ac.uk/htacd.htm). Or contact Direct Mail Works (see
contact details above) by email, post, fax or phone. HTA on CD is currently free of charge worldwide.

The website also provides information about the HTA Programme and lists the membership of the various
committees.

HTA



Previous guidance from the National Institute for
Health and Clinical Excellence (NICE) on the use
of laparoscopic surgery for colorectal cancer is that
open surgery is the preferred procedure and that
laparoscopic surgery should only be undertaken as
part of a randomised controlled trial (RCT). This
guidance was based on a technology assessment
review conducted in 2000. New evidence has since
become available, providing additional data on
both the short- and long-term outcomes of surgery. 

Objective of the study
The aim of this study was to determine the 
clinical effectiveness and cost-effectiveness of
laparoscopic, laparoscopically assisted (hereafter
together described as laparoscopic surgery) and
hand-assisted laparoscopic surgery (HALS) in
comparison with open surgery for the treatment of
colorectal cancer. Where evidence allowed,
possible differential effects were explored within a
number of subgroups. The subgroups relate to the
location of the cancer, the stage of the cancer and
age at diagnosis.

Description of proposed service
In laparoscopic surgery, ports are inserted through
which the laparoscopic instruments are
manipulated. In practical terms, a totally
laparoscopic procedure and a laparoscopically
assisted procedure are considered comparable
because of the size of incisions involved and
hereafter are jointly described as laparoscopic
surgery. In HALS, the surgeon inserts a hand into
the abdomen while pneumoperitoneum is
maintained. 

Epidemiology and background
Colorectal cancer is the second most common
malignancy in England and Wales. Approximately
36,000 new cases were diagnosed in 2002 and
17,000 people died from colorectal cancer in the
same year. About 80% of all patients diagnosed
with colorectal cancer (including some with
advanced disease) undergo surgery.  

Open resection is currently the standard method
for primary resection of tumours. However, there

is significant morbidity associated with this
procedure. Laparoscopic surgery is less invasive
and may lead to more rapid recovery. The
potential impact on cure rates is not clear. The
major concerns are that tumour recurrence might
occur at port sites and that clearance of the
tumour may be less complete than during open
surgery. However, it has also been suggested that
reduced tissues trauma may lower disruption to
the immune system and hence reduce the risk of
recurrence. Additionally, there are disadvantages
of laparoscopic surgery relating to the longer
operation length, the cost of materials and the
effect of surgeon experience on patient 
outcomes. 

This review assesses the clinical effectiveness and
cost-effectiveness of laparoscopic surgery and
HALS in comparison with open surgery for the
treatment of colorectal cancer. This was evaluated
in terms of short-term, long-term and recurrence
outcomes. The possible differential effects within
predefined subgroups relating to the location of
the cancer, the stage of the cancer and age at
diagnosis were explored, although limited data
were available.

Methods
Effectiveness
Electronic searches were undertaken from 2000 to
May 2005 to identify published and unpublished
trials of laparoscopic compared with open surgery
for colorectal cancer. Systematic reviews and other
evidence-based reports were identified and their
lists of references searched. Selected conference
proceedings were searched. 

All RCTs and quasi-RCTs were eligible for
inclusion if they compared laparoscopic surgery or
HALS with open surgery for colorectal cancer. Also
eligible were individual patient data (IPD) meta-
analyses of such studies, where they provided
additional data.

Two reviewers independently extracted data and
assessed study quality. Dichotomous outcome data
from individual trials were combined using the
relative risk method and continuous outcomes 
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were combined using the Mantel–Haenszel weighted
mean difference method. Summaries of the results
from IPD meta-analyses were also presented.

Cost-effectiveness
A review of economic evaluations was undertaken
by NICE in 2001. This review was updated from
2000 until July 2005. Quality assessment and data
abstraction were conducted according to the
guidelines for reviewers for the NHS Economic
Evaluation Database.

An economic evaluation was also carried out using
a Markov model incorporating the data from the
systematic review. This model was first used to
present a balance sheet for comparison of the
surgical techniques. It was then used to estimate
cost-effectiveness measured in terms of
incremental cost per life-year gained and
incremental cost per quality-adjusted life-year
(QALY) for a time horizon up to 25 years.

Results
Number and quality of studies
In total, 46 reports on 20 studies (19 RCTs and
one IPD meta-analysis) were included in the
review of clinical effectiveness. The RCTs were of
generally moderate quality with the number of
participants varying between 16 and 1082, with 10
having less than 100 participants. The total
numbers of trial participants who underwent
laparoscopic or open surgery were 2429 and 2139,
respectively.

Cost-effectiveness
A systematic review of four papers suggested that
laparoscopic surgery is more costly than open
surgery. However, the data they provided on
effectiveness was poorer than the evidence from
the review of effectiveness. One study compared
the two forms of surgery in the context of an
enhanced recovery programme. This study
reported no difference in effectiveness and similar
costs for both laparoscopic and open surgery. A
further small study was identified comparing
laparoscopic with HALS. This study also reported
similar estimates of effectiveness and cost.

The estimates from the systematic review of
clinical effectiveness were incorporated into a
Markov model used to estimate cost-effectiveness
for a time horizon of up to 25 years. In terms of
incremental cost per life-year, laparoscopic surgery
appeared more costly and no more effective than
open surgery. With respect to incremental cost per

QALY, few data were available to differentiate
between laparoscopic and open surgery. The
results of the base-case analysis indicate that there
is an approximately 40% chance that laparoscopic
surgery is the more cost-effective intervention at a
threshold willingness to pay for a QALY of
£30,000. A second analysis assuming equal
mortality and disease-free survival found that
there was an approximately 50% likelihood at a
similar threshold value.

Sensitivity analyses
Broadly similar results were found in the sensitivity
analyses. A threshold analysis was performed to
investigate the magnitude of QALY gain associated
with quicker recovery following laparoscopic
surgery required to provide an incremental cost
per QALY of £30,000. The implied number of
additional QALYs required would be 0.009–0.010
compared with open surgery.

Limitations of the calculations
(assumptions made)
Much information available for some outcomes
was reported in a form that was unsuitable for
entry into the meta-analyses. The main limitations
related to the quantity and quality of the data
available. For example, the best data on mortality
and disease-free survival were only available for a
3-year follow-up.

The nature of the data available also had an
impact on the economic evaluation, which
extrapolated outcomes for up to 25 years. More
importantly, the data available to estimate costs
were limited and the data used to estimate QALYs
were highly suspect. The UK-based multicentre
Conventional versus Laparoscopic-Assisted
Surgery in Colorectal Cancer (CLASICC) trial is
due to report its economic evaluation soon and a
draft version of a cost analysis conducted
alongside the CLASICC trial was incorporated
within the economic model as sensitivity analysis.
The results of this analysis are not contained in
this report as the data were supplied in
confidence. Nevertheless, it is expected that this
study will provide additional data on costs and will
provide utility scores relevant to the UK.

Conclusions
Summary of benefits
Laparoscopic resection is associated with a quicker
recovery (shorter time to return to usual activities
and length of hospitalisation) and no evidence 
of a difference in mortality or disease-free 
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survival up to 3 years following surgery. However,
operation times are longer and a significant
number of procedures initiated laparoscopically
may need to be converted to open surgery. The
rate of conversion may be dependent on
experience in terms of both patient selection and
performing the technique. 

Costs
Laparoscopic resection appears more costly to the
health service than open resection, with an
estimated extra total cost of between £250 and
£300 per patient. 

Cost-effectiveness
In terms of relative cost-effectiveness, laparoscopic
resection is associated with a modest additional
cost, short-term benefits associated with more rapid
recovery and similar long-term outcomes in terms
of survival and cure rates up to 3 years. Assuming
equivalence of long-term outcomes, a judgement is
required as to whether the benefits associated with
earlier recovery are worth this extra cost.

Other important issues regarding
implications
Should the use of laparoscopic surgery be
increased from its current level of 0.1% to 25% of
total resections, then the extra cost to the NHS
has been estimated at £2.1 million per year. 

The increased adoption of laparoscopic techniques
may allow patients to return to usual activities faster.
This may, for some people, reduce any loss of
income. However, current provision is very limited
and few patients have access to laparoscopic surgery.

For the NHS, increased use of laparoscopic surgery
would lead to an increased requirement for training,
which may be costly. Owing to the limited number
of surgeons currently providing laparoscopic
surgery, it may take some time before the provision
of laparoscopic surgery can be increased.

Both open and laparoscopic surgery may be
provided in the context of an enhanced recovery
programme. Such an approach may reduce length
of stay for both procedures but may not lead to
reduced total costs to the NHS.

Notes on the generalisability of the
findings
The 19 trials were conducted in a wide range of
settings but data relating to the subgroups were
limited. With respect to the data on costs, only two
UK studies were identified, one of which was a
preliminary analysis. Such cost data as were

available may not reflect practice within the UK.
Further data, when available from the CLASICC
trial, would improve the confidence with which the
findings can be generalised.

Need for further research
Although useful data on long-term outcomes were
available from the IPD meta-analysis identified as
part of the review, this study only reported data
from four RCTs for up to 3 years. The long-term
follow-up of the RCT cohorts would be very useful
and ideally these data should be incorporated into
a wider IPD meta-analysis. 

Few data were available on the long-term
complications of surgery such as incisional hernias.
Given the apparent similarity between the
procedures in survival and disease-free survival,
attention might be given to identifying differences
in outcomes such as persisting pain, that may
affect a patient’s quality of life.

Key limitations of the economic model were the
limited data on both costs and utilities. Once
available, such data should be included in an
updated model. At this point, further consideration
should then be given as to whether additional data
should be collected within ongoing trials.

Few data were available to assess the relative
merits of HALS. Ideally, there should be more
data from methodologically sound RCTs.

Further research is needed on whether the balance
of advantages and disadvantages of laparoscopic
surgery varies within subgroups based on the
different stages and locations of disease.

Laparoscopic surgery for colorectal cancer is, like
other laparoscopic procedures, technically
challenging and performance is likely to improve
with experience. This issue is important in its
evaluation and further methodologically sound
research related to this is warranted in the context
of both trials and meta-analyses of trial data.
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