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Executive summary
Bariatric surgery is a generic term for weight loss surgery. The three most commonly
performed bariatric surgery procedures in the UK are adjustable gastric banding, gastric
bypass and sleeve gastrectomy. Bariatric surgery is recommended as a treatment
option when all appropriate non-surgical measures have been unsuccessful for adults
with morbid obesity (body mass index (BMI) 40 kg/m2 or more) or a lower BMI together
with other significant disease; it is recommended as a first-line option for adults with a
BMI more than 50 kg/m2. Its use is not generally recommended with children and
adolescents.
Bariatric surgery is more effective in achieving weight loss than non-surgical
management and weight loss is more likely to be maintained in the longer term.
However, adverse events are more common following surgery, and vary from one
procedure to another. The cost-effectiveness of bariatric surgery appears to be greatest
in people with BMI 40 kg/m2 or more followed by those with BMI 30 kg/m2 or more (and
less than 40 kg/m2) with type 2 diabetes.
The number of NHS-commissioned bariatric surgery procedures in England has
increased in recent years from around 470 in 2003/04 to over 6,500 in 2009/10, which is
equivalent to less than 1% of adults with morbid obesity. Levels of activity vary widely
between geographical areas but the lack of data on activity in the private sector, other
than NHS-commissioned activity, makes it difficult to interpret regional variations.

Introduction
This paper describes the bariatric surgery procedures currently available in the UK,
provides an overview of NICE guidelines, and summarises the findings from systematic
reviews on the effectiveness and cost-effectiveness of bariatric surgery for obesity. It
also includes analyses of activity data at national and regional level.
What do we mean by the term ‘bariatric surgery’?
The term ‘bariatric surgery’ is a generic term used to define a group of procedures that
are performed to facilitate weight loss. The three procedures most commonly
performed in the UK are as follows:
z

Laparoscopic adjustable gastric banding (LAGB or AGB) – an
adjustable silicone band is placed around the upper stomach, creating a
small pouch above the band and a narrowing between the pouch and
main part of the stomach below. This restricts the amount of food that
can be eaten and reduces feelings of hunger by pressing on the surface
of the stomach. The diameter of the outlet can be changed by injecting
or removing saline through a portal under the skin that is connected to
the band. The procedure is relatively non-invasive so, if the procedure
proves insufficiently effective or complications develop, the band can be
removed.

z

Laparoscopic or open Roux-en-Y gastric bypass (GBP) – a small
pouch is created from the original stomach which remains attached to
the oesophagus at one end, and at the other end is connected to a
section of the small intestine, thus bypassing the remaining stomach and
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the initial loop of small intestine. The procedure can be performed as
laparoscopic or open surgery. This anatomical change has an effect on
intestinal absorption. Patients are thus at risk of nutritional deficiencies
and must take life-long supplements of vitamin B12, iron and calcium,
and need to undergo lifelong monitoring and follow-up to avoid these
problems.
z

Laparoscopic or open sleeve gastrectomy (SG) – this procedure
probably has effects on appetite as well as some degree of restriction of
eating. It involves division of the stomach vertically, reducing it in size by
about 75%. The pyloric valve at the bottom of the stomach is left intact
such that stomach function and digestion are unaltered. The procedure
is not reversible and may be a first stage for progression to Roux-en-Y
gastric bypass or duodenal switch in very obese patients where a single
stage procedure would be technically difficult or unsafe.

Less commonly performed bariatric procedures are laparoscopic or open biliopancreatic diversion (BPD) and duodenal switch (DS). BPD involves removal of portions
of the stomach. The small pouch which remains is connected to the final section of the
small intestine. The duodenal switch is a variant of BPD. The operative mortality of
both procedures is significantly higher than other forms of bariatric surgery. Both
procedures can result in severe long-term vitamin deficiency, biochemical disruption
and other unpleasant side effects which limit their acceptability.
The silicon intragastric balloon (IGB) has been developed as an interim measure for
achieving weight loss in people who are at least 40% or more of their optimal weight
or in super obese people for whom surgery is high risk. The placement and removal of
the IGB is an interventionist endoscopic procedure and the balloon is designed to float
freely inside the stomach. The IGB technique reduces the volume of the stomach and
leads to a premature feeling of satiety.
Another procedure which is referred to in the published literature on bariatric surgery
but is now performed infrequently is vertical banded gastroplasty (VBG). Laparoscopic
adjustable gastric banding has now largely replaced VBG because of its better long
term performance.
Who should be offered bariatric surgery?
The National Institute for Health and Clinical Excellence (NICE) guideline CG431
recommends bariatric surgery as a treatment option for people with morbid obesity or
who have lower body mass index (BMI) coupled with other significant disease (see
following extract from NICE guideline). The guideline, published in 2006, indicates that
surgery should only be offered when all appropriate non-surgical measures have been
unsuccessful, except in adults with BMI more than 50 kg/m2 who may be offered surgery
as a first line treatment option, and should be part of a comprehensive package of
obesity services provided by a multidisciplinary team.

Extracts from NICE guideline CG43 on use of bariatric surgery
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Bariatric surgery is recommended as a treatment option for people with obesity if
all of the following criteria are fulfilled:
z

they have a BMI of 40 kg/m2 or more, or between 35 kg/m2 and 40 kg/m2
and other significant disease (for example, type 2 diabetes or high blood
pressure) that could be improved if they lost weight;

z

all appropriate non-surgical measures have been tried but have failed to
achieve or maintain adequate, clinically beneficial weight loss for at least
6 months;

z

the person has been receiving or will receive intensive management in a
specialist obesity service;

z

the person is generally fit for anaesthesia and surgery;

z

the person commits to the need for long-term follow-up.

Bariatric surgery is also recommended as a first-line option (instead of lifestyle
interventions or drug treatment) for adults with a BMI of more than 50 kg/m2 in
whom surgical intervention is considered appropriate.
The NICE guideline also states that surgical intervention is not generally recommended
for children or young people. It may be considered for young people only in
exceptional circumstances and if they have achieved, or nearly achieved physiological
maturity.
To support commissioning of bariatric surgery services, NICE has published a costing
toola which enables commissioners to complete an economic modelling exercise to
assist with decision-making on the thresholds at which this service will be offered. NICE
has also published commissioning guidanceb for bariatric surgery.
What do we know about effectiveness of bariatric surgery?
Two systematic reviews, both published in 2009, have assessed the effectiveness of
bariatric surgery in relation to obesity – a Cochrane review2 and a Health Technology
Assessment (HTA) report.3 Both reviews involved 26 studies: three randomised
controlled trials (RCTs) and three cohort studies compared surgery with non-surgical
interventions; 20 RCTs compared surgical procedures.
Key findings from the published literature are as follows:
z

bariatric surgery is more effective for achieving weight loss than nonsurgical management in people with BMI more than 30 kg/m2 as well as
those with more severe obesity and weight loss is more likely to be
maintained in the longer term;

a.

http://www.nice.org.uk/usingguidance/commissioningguides/bariatric/commissioningtool.jsp?domedia=1
&mid=B382515B‐19B9‐E0B5‐D476949E70BDA568

b.

http:www.nice.org.uk/usingguidance/commissioningguides/bariatric/BariatricSurgicalService.jsp?domedia
=1&mid=87F5267C‐19B9‐E0B5‐D47104E7147082E9
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z

other beneficial effects of surgery, regardless of surgery type, include
improvements in co-morbidities, such as diabetes and hypertension, and
in health-related quality of life. These outcomes are likely to be due to
the neuro-endocrine effects of surgery4 in addition to its restriction of
food intake and/or malabsorption;

z

although several different surgical procedures are available, not all have
been compared with each other and some comparisons are only based
on one trial. In the long term, there is no clear evidence that any one
procedure leads to more weight loss, larger improvements in comorbidities or superior quality of life outcomes. There are some
indications that weight loss is greater after gastric bypass (GBP) than
adjustable gastric banding (AGB) or vertical banded gastroplasty (VBG)
(which is no longer routinely performed in the UK), but similar to
isolated sleeve gastrectomy (SG) and banded gastric bypass. Isolated
sleeve gastrectomy appears to result in greater weight loss than
adjustable gastric banding. However, most of these comparisons are
based on uncontrolled short term data and there is little evidence
beyond two years;

z

high levels of patient follow-up were not achieved, adverse events were
not consistently reported, and studies were not designed to allow
statistical comparisons between interventions. Adverse events from
conventional therapy include intolerance to medication, acute
cholecystitis and gastrointestinal problems. Adverse events following
surgery (some necessitating reoperation) include anastomosis leakage,
pneumonia, pulmonary embolism, band slippage and band erosion.
Death can also occur following surgery; one large Swedish study5
reported a death rate of 0.25% (5 out of a total of 2010 surgical
patients). In an Australian study, the operative mortality risk of LAGB
was around ten times lower than that for GBP;6

z

there are no significant differences in outcome between open and
laparoscopic procedures in terms of weight loss, quality of life and comorbidities. However, open surgery appears to be associated with a
higher risk of adverse events than laparoscopic surgery.7 Anastomotic
stricture and re-operations are more frequent following laparoscopic
surgery. Wound infections and hernias are more common after open
surgery. Rates of conversion from laparoscopic to open surgery range
from 0% to 23%.

A separate Cochrane review evaluated nine RCTs comparing intragastric balloon (IGB)
procedures with conventional management and concluded that IGB did not show
convincing evidence of greater weight loss.8 No information was available on quality
of life, all-cause mortality and morbidity. The relative risks of minor complications, for
example gastric ulcers and erosions were significantly raised. However, the overall
quality of trials was variable and only one third of the analysed studies showed a low
risk of bias.
What do we know about cost-effectiveness of bariatric surgery?
The HTA review included the development of an economic model to estimate the cost
effectiveness of bariatric surgery comparing surgical procedures (gastric bypass (GBP)
and adjustable gastric banding (AGB)) against each other and against non-surgical
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comparators, for a UK cohort of adults meeting the NICE criteria for bariatric surgery.
Cost-effectiveness was analysed for three different population groups:
z

BMI 40 kg/m2 or more

z

BMI 30 kg/m2 or more and less than 40 kg/m2 with type 2 diabetes at
baseline, and

z

BMI 30 kg/m2 or more and less than 35 kg/m2

In summary, for each of the three groups analysed, surgery was more costly than nonsurgical management, but gave improved outcomes. Cost-effectiveness of bariatric
surgery was highest for the group with BMI 40 kg/m2 or more and lowest for the group
with BMI 30 kg/m2 or more and less than 35 kg/m2. Incremental cost-effectiveness ratios
(£ per quality-adjusted life year (QALY) gained) are summarised in the following table:
Table 1: Incremental cost-effectiveness of bariatric surgery for the different
patient groups analysed in the HTA economic analysis (2009)
Baseline BMI
with/without comorbidity

Incremental cost per QALY (£)
2 years

BMI 40+

20 years
2,000

to

4,000

BMI 30+ and < 40 with
Type 2 Diabetes at baseline

18,930

1,367

BMI 30+ and <35

60,754

12,763

The outcomes of economic modelling are dependent on baseline data and assumptions.
In another published model, the higher risks of gastric bypass was a major factor in
suggesting this procedure is less cost-effective in bringing about weight loss than
LAGB.9 The full potential impact of long term complications and requests for cosmetic
surgery are difficult to model. The likely impact of day case surgery on costeffectiveness of LAGB has also received little attention.
Importantly, the HTA review concluded that uncertainties remain and further research
is required to provide detailed data on quality of life outcomes, the impact of surgeon
experience on outcome, late complications leading to re-operation, duration of comorbidity remission and resource use.
What do we know about bariatric surgery activity in England?
Bariatric surgery activity undertaken within the NHS (including surgery performed in
NHS hospitals and NHS-commissioned surgery performed in private hospitals) can be
identified from Hospital Episode Statistics (HES). There is no routinely available data on
non-NHS bariatric surgery within the private sector. Since bariatric surgical procedures
are not used exclusively for the treatment of obesity but can be used, for example, in
the management of diabetes or sleep apnoea, hospital episodes involving bariatric
surgery for obesity are identified using a combination of both surgical procedure codes
and diagnostic codes specific to obesity (see Appendix).
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Analysis of HES data using these codes for the period 2003/04 to 2009/10 and using
provisional data for 2009/10, shows that the number of NHS-commissioned bariatric
surgery procedures performed for the management of obesity in England has increased
year on year (Figure 1). In 2003/04, there were around 470 hospital episodes involving
bariatric surgery with a primary diagnosis of obesity compared with over 6,500 in
2009/10. This figure is equivalent to less than 1% of adults with morbid obesity in
England (based on an estimated prevalence of morbid obesity of 1.9% amongst adults
aged 16 or over for the period 2006 to 2008).10
Obesity surgery is more common in women (5,047 hospital episodes in 2009/10) than in
men (1,473 hospital episodes in 2009/10), and is undertaken most frequently in people
aged 40–54 years, followed by those aged 25–39 years (Figure 2).
Analysis of bariatric surgery activity by Strategic Health Authority (SHA) (Figure 3),
expressed as the number of hospital episodes per 100,000 population, shows that in
most areas bariatric surgery activity has risen year on year over the period 2003/04 to
2009/10. In 2009/10, the bariatric surgery rate for England was 12.3 per 100,000
population compared with 1.1 per 100,000 population in 2003/04.
Figure 1: Number of hospital episodes for bariatric surgery in England by sex, 2003/04
to 2009/10
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Figure 2: Number of hospital episodes for bariatric surgery in England by age group,
2003/04 to 2009/10
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Figure 3: Number of hospital episodes for bariatric surgery per 100,000 population by
SHA 2003/04 to 2009/10
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Conclusions
Bariatric surgery is more effective than currently available non-surgical measures for
reducing weight in people with morbid obesity, but is generally associated with more
complications and side effects. The number of NHS-commissioned bariatric surgery
procedures in England has been increasing rapidly in recent years, although levels of
activity vary widely between geographical areas. The lack of data on activity in the
private sector, other than NHS-commissioned activity, makes it difficult to interpret
regional variations.
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Appendix
Codes used by Information Centre HES analysis of bariatric surgery for obesity
(2009)*
Finished Consultant Episodes (FCEs) must have ICDc10 code of E66 (Obesity) in the
primary diagnosis position to ensure that they are bariatric surgery for obesity.
The OPCSd 4.4 procedure codes for bariatric surgery (recorded in any of the 24
operative procedure fields in a HES record) are:
G27.1 Total gastrectomy and excision of surrounding tissue
G27.2 Total gastrectomy and anastomosis of oesophagus to duodenum
G27.3 Total gastrectomy and interposition of jejunum
G27.4 Total gastrectomy and anastomosis of oesophagus to transposed jejunum
G27.5 Total gastrectomy and anastomosis of oesophagus to jejunum nec
G27.8 Other specified total excision of stomach
G27.9 Unspecified total excision of stomach
G28.1 Partial gastrectomy and anastomosis of stomach to duodenum
G28.2 Partial gastrectomy and anastomosis of stomach to transposed jejunum
G28.3 Partial gastrectomy and anastomosis of stomach jejunum nec
G28.4 Sleeve gastrectomy and duodenal switch
G28.5 Sleeve gastrectomy nec
G28.8 Other specific partial excision of stomach
G28.9 Unspecified partial excision of stomach
G30.1 Gastroplasty nec
G30.2 Partitioning of stomach nec
G30.3 Partitioning of stomach using band
G30.4 Partitioning of stomach using staples
G30.8 Other specified plastic operations on stomach
G30.9 Unspecified plastic operations on stomach
G31.0 Conversion from previous anastomosis of stomach to duodenum
G31.1 Bypass of stomach by anastomosis of oesophagus to duodenum
G31.2 Bypass of stomach by anastomosis of stomach to duodenum
G31.3 Revision of anastomosis of stomach to duodenum
G31.4 Conversion to anastomosis of stomach to duodenum
G31.5 Closure of connection of stomach and duodenum
G31.6 Attention to connection of stomach and duodenum
G31.8 Other specified connection of stomach to duodenum
G31.9 Unspecified connection of stomach to duodenum
G32.0 Conversion from previous anastomosis of stomach to transposed jejunum
G32.1 Bypass of stomach by anastomosis of stomach to transposed jejunum
G32.2 Revision of anastomosis of stomach to transposed jejunum
G32.3 Conversion to anastomosis of stomach to transposed jejunum
c
d

International Statistical Classification of Diseases and Related Health Problems
Office of Population, Censuses and Surveys Classification of Surgical Operations and Procedures
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G32.4 Closure of connection of stomach to transposed jejunum
G32.5 Attention to connection of stomach to transposed jejunum
G32.8 Other specified connection of stomach to transposed jejunum
G32.9 Unspecified connection of stomach to transposed jejunum
G33.0 Conversion from previous anastomosis of stomach to jejunum nec
G33.1 Bypass of stomach by anastomosis of stomach to jejunum nec
G33.2 Revision of anastomosis of stomach to jejunum nec
G33.3 Conversion of anastomosis of stomach to jejunum nec
G33.5 Closure of connection of stomach to jejunum nec
G33.6 Attention to connection of stomach to jejunum
G33.8 Other specified other connection of stomach to jejunum
G33.9 Unspecified other connection of stomach to jejunum
G38.7 Removal of gastric band
G38.8 Other specified other open operations on stomach
G48.1 Insertion of gastric bubble
G48.2 Attention to gastric bubble
G71.6 Duodenal switch
*This list of codes differs slightly from that recommended for use in the Specialised
Services National Definition Set (SSNDS) No. 35 Specialised Morbid Obesity Services (all
ages) (3rd Edition), published in November 2009, highlighting the need to identify a
definitive set of OPCS codes for bariatric surgery for obesity.
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